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4  Water sampling and analysis

Richard  B.  Johnston,  Lars  Osterwalder,  Anja  Bretzler,  Stephan  Hug,  Michael  Berg,  C.

Annette Johnson

Human  exposure  to  geogenic  contamination  occurs  primarily  through  consumption  of

contaminated water. It is therefore essential to identify contaminated water sources. From

an institutional  perspective,  this  implies  national  surveys  that  help  establish  i)  if  there  is

any  contamination;  ii)  where  the  regions  of  contamination  might  be  and  iii)  where

mitigation activities are most urgently required. For local organisations, the survey may be

limited to a region of suspected contamination, with much less technical support. 

Sampling and analysis of water is a time-consuming and costly process, and planning is

one of the most important steps of any field campaign. Often health symptoms provide the

first  indication  of  geogenic  contamination  (see  Chapter  1).  The  first  step  is  always  to

evaluate  already  available  information,  e.g.  government  agency  reports  or  academic

studies on water quality. Our experience shows that relevant data often exist, but sharing

these  data  can  be  a  problem.  Next,  it  needs  to  be  decided  where  more  information  is

required, which water quality parameters are essential and which instrumentation for  the

analysis  of  As  and  F  is  available.  Finally,  the  necessary  preparations  need  to  be  taken

before  going  into  the  field.  The  following  sections  give  an  overview  of  sampling  and

measuring procedures.

4.1  Basic principles

Both fluoride and arsenic are tasteless, odourless and colourless in water. The only way

to  detect  these  contaminants  is  through  chemical  analysis.  If  water-quality  data  are  not

already available, a field sampling campaign is necessary to find out if arsenic and fluoride

concentrations are above the relevant WHO guidelines (10 µg/L for arsenic and 1.5 mg/L

for fluoride) and/or national guidelines. In a first step, only a selection of water sources in

areas  indicated  to  be  at  risk,  perhaps  by  the  observation  of  fluorosis  or  arsenicosis

symptoms  in  local  populations,  are  screened.  It  may  be  possible  to  prioritise  certain

geographic areas, which are thought to be more vulnerable to geogenic contamination, for

testing. 

If the screening confirms elevated fluoride or arsenic levels in even a few water sources,

then  a  more  time-  and  resource-intensive  testing  of  all  water  sources  (blanket  testing)

should  be  carried  out.  This  needs  to  be  done  because  contamination  levels  can  vary

greatly over short distances. If the financial resources are available, it may be worthwhile

not only to measure arsenic and/or fluoride concentrations, but to undertake a full  water

analysis (sum parameters, major components, minor components), as this gives a much

more complete picture of water chemistry and might yield explanations for the occurrence

of  geogenic  contamination.  More  details  can  be  found  in  Section  4.4  at  the  end  of  this

chapter.
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Selection of measurement method
Arsenic  and  fluoride  analyses  may  be  carried  out  directly  in  the  field  using  semi-

quantitative or quantitative field kits. The samples may also be taken back to a laboratory

for  analysis.  Semi-quantitative  field  test  kits  are  only  recommended  to  classify  wells  as

above or below an acceptable limit, while quantitative measurements provide information

on arsenic or fluoride concentrations. Quantitative measurements allow us to evaluate the

health hazard and are essential for mitigation planning.

 

Field testing versus lab testing
Field  test  kits  have  the  advantage  of  providing  immediate  results  in  the  field,  allowing

water sources to be marked as safe or unsafe straightaway. They also allow a check to be

made  for  alternative  safe  water  sources  in  the  immediate  surroundings  of  the

contaminated well. The possibility of sharing safe sources can be discussed on the spot

(keeping  in  mind  that  microbial  contamination  may  be  a  problem).  However,  field

measurements are more prone to human error, as they are performed under suboptimal

conditions, and often by different testers. 

Laboratory equipment will produce results of superior accuracy and precision to field test

kits,  if  correctly  operated  and  maintained  by  well-trained  and  dedicated  staff.  However,

there  are  three  main  obstacles  to  the  exclusive  use  of  laboratory  methods  in  large

screening exercises (Kinniburgh and Kosmus, 2002): 

The lack of sufficient laboratories of the required quality to process large numbers

of samples reliably (though a large sampling campaign might allow long-term

capacity building and result in improving laboratory performance).

The lack of management experience to organise the collection and tracking of

samples and reporting of results on a large scale, resulting in the risk of results

being misreported.

Logistical problems associated with the transporting of samples from the field to the

laboratory and relaying the results back to the field.

Evidence  shows  that  well-designed  and  well-implemented  arsenic  survey  programmes

using  field  test  kits  can  be  reasonably  accurate  and  comparable  to  laboratory  tests

(Rosenboom,  2004;  Steinmaus  et  al.,  2006;  Jakariya  et  al.,  2007,  George  et  al.,  2012;

Spear et al., 2006). The same can be expected for fluoride surveys. 

Testing campaigns have to be carefully planned:

1 Select sampling sites, measurement method and quality-control plan

2 Train staff involved in sampling procedures, preservation and/or transportation of

water samples and handling of analytical equipment

3 Prepare monitoring forms Example_Monitoring-Form

4 Prior to each sampling trip: check and carefully pack equipment. 

(Often forgotten: stickers and waterproof pen for labelling, spare batteries,

screwdriver for opening battery case, distilled water, pipette, GPS etc.).

 




Example ‐ Monitoring Form (add comments on the reverse of form) 
 
Date:    ____________________  Time:    ____________________ 


Source Name:  ____________________ 


Location (for water supply systems this might not be the location of the water source) 


Village/Town:  ____________________  District:   ____________________ 


Region:   ____________________   Altitude (m):  ____________________ 


Latitude:   ____________________  Longitude:  ____________________ 
(e.g. N04.76878°)          (e.g. E039.60908°) 


Description of Water Source 


Number of people using the water for drinking and/or cooking:   ____________________ 


□   Water point   □   Water supply system 


Type of source:   □   Borehole  □   Dug well  □   Spring  □   Surface water 
(if water point)     
                                           Depth (m): ____________________ (for borehole and dug well)  


Main water source(s):  □   Borehole  □   Dug well  □   Spring  □   Surface water 
(if water supply system) 


Was this water source tested before?  □   Yes    □   No     □   Unknown   


Point of collection:  _____________________________________________________ 
(description of tap and place where the sample is taken)          


Sampling 


Water colour:  ____________________  Water smell:  ____________________ 


By whom:  ____________________  Organisation:  ____________________ 


Sample withdrawn:   □   Yes     □   No   Volume:  ___________________  
(in a sample bottle for later analysis or cross‐check in reference laboratory) 


Sample ID:     ____________________  Acidified?*  □ Yes     □ No    
            Filtered?  □ Yes     □ No    
            (*Specify volume,  type of acid and concentration) 


Measurement 


Date:     ____________________  Method used:  ____________________ 


Place:    □   Field (direct from source)  □    Laboratory/office       
    □   Field (withdrawn sample)  □    Hotel/guesthouse 


By whom:  ____________________  Organisation:  ____________________ 


Result:    ____________________ 


Checked            Institution:   ____________________  Date/Signature:   ____________________ 





Example Monitoring Form.pdf
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Accuracy and precision
Regardless of the equipment used, sample concentrations are obtained by comparing an

analytical  signal  to  standards  or  known  samples.  While  in  semi-quantitative  methods

these  may  be  colour  charts,  in  quantitative  methods  these  will  be  blanks  (distilled  or

deionised  water  containing  analyte  chemicals)  and  known  concentrations.  Laboratory

analyses of >20 sample batches will usually comprise a blank and standards (between 3

and 8 standards) at the beginning and end of analysis, with one blank and one standard

every 10 samples. Ideally, samples will be analysed in duplicate or triplicate. In the field,

the number of analytical checks may be reduced (for practical reasons) to one blank and

only  a  few  standards  at  each  sampling  location.  It  is  therefore  recommended  to  make

quality  control  checks  on  field  kit  analyses  and  to  cross-check  5–10%  of  the  water

samples with measurements made in reference laboratories (APHA, 2012). 

The multiple analysis of the same sample gives a mean. The precision is the scatter

around the mean (UNICEF, 2008a; Fig. 4.1). If the results lie close together, the precision

is said to be high. However, their accuracy is dependent on how close they are to the

“true” value. The accuracy and precision of an analytical procedure will depend on a

number of factors, including the skill of the analyst, the proper operation and maintenance

of the equipment and the quality of reagents used.

Fig. 4.1 Difference between accuracy and precision

For  screening,  quantitative  accuracy  may  not  be  essential;  if  the  countrywide  drinking-

water  standard  for  arsenic  is  50  µg/L,  a  field  test  kit  does  not  need  to  be  able  to

distinguish  reliably  between  200  and  300  µg/L  in  order  to  identify  the  well  as

contaminated.  In  India  and  Bangladesh,  arsenic  surveys  have  used  field  test  kits  in  a

semi-quantitative way to classify wells as above or below the acceptable limit of 50 µg/L. 

The operation of field test kits is normally easy and explained well in the user manuals of

commercially available products. Nevertheless, good training on the use and maintenance

of  field  test  kits  is  a  key  factor  in  obtaining  accurate  measurements.  Sophisticated

laboratory methods can only be installed and operated by experienced and well-educated

laboratory staff. 

Some fluoride and arsenic tests might depend on pH or be influenced by competing ions

in the water sample. It is important i) to make an in-depth study of user manuals and ii) to

consult experts if necessary, to avoid such interferences.
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Costs and availability
Analytical  costs  depend  on  the  number  of  measurements  planned.  For  instance,  the

capital costs for an ion-selective electrode (ISE) to measure fluoride is high, so if only few

tests are carried out,  the cost per sample will  be high. However, if  many measurements

are conducted, the running costs per test are lower for  the ISE method than for  most of

the fluoride field test kits. On the other hand, for arsenic, the costs per measurement are

lower for field test kits than for laboratory analyses. 

Importing chemicals from abroad can be expensive and complicated, making it preferable

to obtain them from a local supplier. 

 

Health and safety
Many of the reagents required for arsenic and fluoride measurements are harmful when in

contact with the eyes or skin. They have to be carefully stored during transportation, and

safety equipment  (gloves  and glasses)  needs  to  be  worn  when  handling  the  chemicals.

Children  need  to  be  kept  away from  the  work  area,  and  all  waste  must  be  taken  away

from the field and disposed of responsibly. 

Another  issue  related  to  arsenic  field  test  kits  is  that  they  may  expose  the  analyst  to

unsafe  levels  of  the  toxic  gas,  arsine.  One  study  found  that  nearly  half  of  the  arsine

generated during analysis escaped from the reaction vessel (Hussam et al., 1999). Newer

kits  are better  designed,  but  the analyses  still  need to  be  conducted in  a  well-ventilated

area (i.e. outdoors).

The transport of reagents in the cabin or hold of an aeroplane may be prohibited. Cargo
companies  or  postal  services  are  an  alternative.  Some  documentation  might  be
necessary for customs.

Ensuring  safety:  It  is  recommended  that  contaminated  water  sources  be  clearly

marked  (e.g.  A  red  pump  spout  for  contaminated  water  sources  and  green  spout  for

uncontaminated  water  sources  (UNICEF,  2008b)),  so  that  it  is  obvious  to  local  users

whether  a  well  is  contaminated  and  that  water  should  not  be  used  for  drinking  or

cooking  purposes.  Appropriate  colours  should  be  determined  by consultation  with  the

local  population.  It  is  recommended  to  label  the  well  with  its  measured  As  or  F

concentration, as well as with the date and method of analysis.

 

4.2  Arsenic sampling and measurement

Inorganic  arsenic  in  groundwater  is  found  in  two  different  oxidation  states:  As(III)

(arsenite)  and  As(V)  (arsenate).  There  are  also  organic  forms,  but  these  are  rare  in

drinking  water.  Both  As(III)  and  As(V)  are  toxic,  but  the  two  species  behave  somewhat

differently  in  the  environment.  The  testing  methods  described  in  this  manual  give  total

inorganic  arsenic  concentrations,  which  are  adequate  for  most  general  purposes.

Specialised  techniques  are  needed  to  tell  whether  arsenic  is  present  as  arsenite  or

arsenate. 
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The detection range of interest is 10 to 50 µg/L (the typical range of national standards for

arsenic).  Maximum  concentrations  of  naturally  occurring  arsenic  in  groundwater  can

exceed 1000 µg/L.

Sampling and preservation
For  both field and laboratory testing,  it  is  important  that  correct  sampling procedures be

followed. To ensure that the sample is representative, it should be freshly drawn from the

aquifer.  The groundwater  should  be  pumped to  ensure  that  at  least  one  well  volume of

water  is  removed  before  collecting  a  sample.  An  alternative  is  to  measure  dissolved

oxygen and/or pH can in the pumped water until  the parameters  have a constant  value,

before  taking  a  sample.  The  acid-washed  sampling  bottle  should  be  rinsed  three  times

using the pumped water, making sure to keep the lid clean, before the sample is collected

for analysis.  Depending on the analytical method chosen, the arsenic  measurement  can

be  carried  out  directly  on-site  at  the  water  source,  or  as  soon  as  possible  back  in  the

laboratory.

If  a sample is to be taken back to the laboratory, its volume should suffice for  at least 5

arsenic analyses. The sample bottles should be filled to the top. The sample ID should be

written on the bottle,  or  better  still,  on a label  stuck  on the bottle,  with a waterproof  pen

BEFORE the sample is taken. A leaky sample bottle can render labels unreadable. 

High  density  polyethylene  (HDPE)  plastic  bottles  are  recommended.  They  should  be

washed with acid (1% HCl) and well rinsed with distilled water (3 times) before use. Water

samples should be transported and stored in  a cool,  dark  and clean environment.  If  the

samples  are  properly  preserved,  the  arsenic  measurements  will  still  be  reliable  even  if

carried out several months after sampling (This is important when samples are collected

for quality checking in a reference laboratory).

To avoid the formation of iron (oxy)hydroxide in the sample (orange colouring commonly

associated  with  groundwater  containing  iron),  which  may remove  arsenic  from  solution,

the pH of the samples should be reduced to below 2 using acid. Nitric acid is commonly

used  (hydrochloric  acid  is  another  option);  the  acid  should  be  certified  to  contain

essentially no arsenic. Blank samples (distilled water with and without acidification) should

always be tested to ensure that no arsenic is added to the samples along with the acid or

the sample bottles. Generally it is sufficient to add 0.2–1% of the filling volume (e.g. 0.2–1

mL acid for a 100 mL sample bottle) of concentrated nitric acid (65%). For safety reasons,

it might be advisable to use diluted acid (1:1 or 1:2) in the field. 

Water samples can be filtered before acidification (through 0.45 µm filters) to remove any

particles  that  might  dissolve  arsenic  at  low  pH,  which  would  lead  to  higher  arsenic

readings.  Filtration  increases  the  precision  of  the  results,  as  the  particulate  content  is

difficult  to control.  However, if  particulate arsenic also contributes significantly to  arsenic

exposure,  then  filtering  samples  will  lead  to  an  underestimate  of  actual  exposure.

Generally,  filtered  samples  are  better  for  understanding  geochemistry,  while  unfiltered

samples are better for public health purposes.
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Field test kits
Various  arsenic  field  kits  are  commercially  available  (Tables  4.1,  4.2).  The  most

commonly used field test methods rely on the chemical reduction of arsenic present in the

sample  to  arsine  gas,  which  then  reacts  with  other  chemicals  on  a  test  paper  or  in  an

indicator  tube  to  produce  a  colour  with  an  intensity  proportional  to  the  arsenic

concentration. The tester then compares the colour with a calibrated colour chart. In some

field testing equipment, a digital photometer is used to measure the colour intensity, which

eliminates human error.

Bacterial  biosensors  may  offer  another  alternative  for  the  detection  of  arsenic

contamination  in  drinking  water  (Trang  et  al.,  2005).  These  sensors,  which  rely  on

genetically engineered E. coli bacteria that glow when exposed to arsenite, are cheap and

easy  to  use  but  require  some  training.  The  microbiological  arsenic  test  has  a  great

potential in large screening campaigns (see ARSOlux, Table 4.1).

 

Arsenic analysis in the laboratory
All laboratory analyses must be performed by experienced laboratory staff.

There  are  various  methods  of  quantifying  arsenic  concentrations  in  the  laboratory.  In

order of increasing sophistication (and cost), they are the colorimetric method requiring a

(spectro)photometer  that  uses  silver  diethyl-dithio-carbamate  (SDDC),  Anodic  Stripping

Voltammetry;  Graphite Furnace Atomic  Absorption Spectrophotometry (GF-AAS);  Flame

AAS with Hydride Generation apparatus (HG-AAS) and inductively coupled plasma mass

spectroscopy (ICP-MS). For a detailed review, see Rasmussen and Andersen (2002). 
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Table 4.1 Overview of commercially available semi-quantitative arsenic field test kits (this list does
not  include  all  available  kits,  and  is  not  intended  as  an  endorsement  of  any  of  the
companies or products listed):

Industrial Test Systems

(Arsenic QuickTM) 

Available for low- (5–500 µg/L) and high- (20–3000
µg/L) concentration ranges. The test takes 20
minutes. Contains hazardous chemicals.

Instruction-Leaflet_(LowRange)

Material-Safety-Data-Sheet

Where to buy: www.merck-chemicals.com

Hach 
(Arsenic Test Kit)  

Hach offers two arsenic test kits. The Arsenic Low
Range Test Kit has a range of 10–500 µg/L and is
best for samples containing sulphide or arsenic-
iron particles. The EZ Arsenic High Range Test Kit
has a range of up to 4000 µg/L, comprises fewer
steps, and is more economical. 

Instruction-Leaflet_(Low-Range)

Where to buy: www.hach.com

Industrial Test Systems

(Arsenic QuickTM) 

Industrial Test Systems markets a range of
different arsenic test kits. The main product, the
Quick™ test, has a range of 5–500 µg/L, with a
reported reaction time of only 12 minutes. 

This kit has been verified by the USEPA’s
Environmental Technology Verification
programme. 

Further reading on test kit performance: 

George et al., 2012

Documentation

Where to buy: www.sensafe.com

ARSOlux
(Biosensor) 

ARSOlux offers a biosensor to determine whether
arsenic concentrations (in the chemical form of
arsenite) are above or below a chosen calibration
value (e.g. 10 µg/L). The pH of the water sample
has to be between 6 and 8, and it is necessary to
incubate the sample for two hours between 20 and
35°C. 

Information-Leaflet

Website: www.arsolux.ufz.de 

http://www.merck-chemicals.com
http://www.hach.com
http://www.sensafe.com/arsenictests/
http://www.sensafe.com
http://www.arsolux.ufz.de



1. Method
When zinc powder, a solid acid, and - for the elimination of interfering sulfide 
ions - an oxidizing agent are added to compounds of arsenic(III) and arsenic(V), 
arsenic hydride is liberated, which in turn reacts with mercury(II) bromide con-
tained in the reaction zone of the test strip to form yellow-brown mixed arsenic-
mercury halogenides. The concentration of arsenic(III) and arsenic(V) are meas-
ured semiquantitatively by visual comparison of the reaction zone of the test 
strip with the fields of a colour scale.


2. Measuring range and number of determinations
  Measuring range / colour-scale Number of


  graduation determinations


  0.005 - 0.010 - 0.025 - 0.05 - 0.10 - 0.25 - 0.50 mg/l As 100


3. Applications
This test measures trivalent and pentavalent arsenic.


Sample material:
Drinking water and mineral water  
Spring water and well water
Groundwater and surface water


4. Influence of foreign substances
This was checked in solutions with 0.1 and 0 mg/l As. The concentrations of 
foreign substances given in the table lie below the limit at which the determi-
nation is interfered with. 


Concentrations of foreign substances in mg/l or %


Ag+ 0.5 Mg2+ 1000 EDTA 1000
Al3+ 100 MnO4


- 500 Free chlorine   
Ca2+ 1000 Na+ 1000 (hypochlorite) 250 
Cl- 1000 Ni2+ 1 Polyethylene glycol 10 1)


CN- 500 NO2
- 100 Anionic


CO3
2- 100 NO3


- 100 surfactants 2) 1
CrO4


2- 250 PO4
3- 100 Cationic


Cu2+ 0.5 S2- 2 surfactants 3) 0.1
F- 100 Sb3+ 1 Nonionic
Fe2+ 500 SeO3


2- 1 surfactants 4) 0.05
Fe3+ 500 SO3


2- 2 NaCl 20 %
K+ 1000 SO4


2- 1000 


1) In case of higher concentrations, eliminate polyethylene glycol acc. to the application (see  
 the website).
2) tested with Marlon® A 375
3) tested with N-cetyl-N,N,N-trimethylammonium bromide
4) tested with Triton® X-100
 


5. Reagents and auxiliaries


Please note the warnings on the packaging materials!


The test strips and test reagents are stable up to the date stated on the pack 
when stored closed at +15 to +25 °C.


Package contents:
Tube containing 100 test strips
1 bottle of reagent As-1
1 bottle of reagent As-2
1 bottle of reagent As-3
1 red dosing spoon
1 green dosing spoon
2 reaction bottles with screw caps


Other reagents:
Arsenic standard solution CertiPUR®, 1000 mg/l As, Cat. No. 119773


6. Preparation
Samples containing more than 0.50 mg/l As must be diluted with distilled 
water. Alternatively, it is also possible to use the Merckoquant® Arsenic Test 
Cat. No. 117917 (measuring range 0.02 - 3.0 mg/l As).


7. Procedure
Pretreated sample 60 ml  Fill the reaction bottle to the mark.


Reagent As-1 2 drops 1) Add and swirl.   


Reagent As-2 1 level red  Add and swirl until the reagent is comple- 
 dosing spoon tely dissolved.


Reagent As-3 1 level green Add and immediately reclose the reaction   
 dosing spoon bottle with the screw cap. 


Flip up the black test strip holder integrated in the screw cap, with the white dot facing 
you. Immediately insert the test strip into the opening, reaction zone first, as far as the 
mark and flip the test strip holder down completely.


Leave to stand for 20 min, swirling two or three times during this period. Avoid any 
contact between the test strip and the solution!


Remove the strip, briefly dip into distilled water, shake off excess liquid, and determine 
with which colour field on the label the colour of the reaction zone coincides most exactly. 


Read off the corresponding result in mg/l As or, if necessary, estimate an intermediate 
value.


1) Hold the bottle vertically while adding the reagent!


Notes on the measurement:


• The colour of the reaction zone may continue to change after the specified 
reaction time has elapsed. This must not be considered in the measurement.


• If the colour of the reaction zone is equal to or more intense than the dark-
est colour on the scale, repeat the measurement using fresh, diluted sam-
ples until a value of less than 0.50 mg/l As is obtained. 


 Concerning the result of the analysis, the dilution (see also section 6) must 
be taken into account:


Result of analysis  =  measurement value  x  dilution factor 


8. Method control
To check test strips, test reagents, and handling:
Dilute the arsenic standard solution with distilled water to 0.10 mg/l As and 
analyze as described in section 7.


9. Notes
• Reclose the reagent bottles and the tube containing the test strips im-


mediately after use.


• Rinse the reaction bottles with distilled water only.


 May 2010


Merck KGaA, 64271 Darmstadt, Germany, Tel. +49(0)6151 72-2440, Fax +49(0)6151 72-7780
environmental.analysis@merck.de http://fea.merck.de


Arsenic Test
1.17927.0001


As





Arsenic_TestKit_Merck.pdf




Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 26.10.2005
Supersedes edition of 14.12.2004


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 117927


Product name: Arsenic Test Method: colorimetric Analytical test strips and
reagents 0.005 - 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As
Merckoquant
As-1


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Aqueous solution.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


Potassium permanganate
7722-64-7 231-760-3 025-002-00-9 O; R8 


Xn; R22 
N; R50/53


≥ 1 - < 2.5 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact: rinse out with plenty of water with the eyelid held wide open. 
After  swallowing:  make victim drink plenty of water. Consult doctor if feeling unwell.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-1


5. Fire-fighting measures


Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.


Special risks:
Non-combustible.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Do not inhale vapours/aerosols. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up with liquid-absorbent material (e.g. Chemizorb  ). Forward for disposal. Clean up affected
area.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly closed. At +15˚C to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when vapours/aerosols are generated.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-1


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril  L (full contact), 741 Dermatril  L (splash
contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Change contaminated clothing. Wash hands after working with substance.


9. Physical and chemical properties


Form: liquid


Colour: dark violet


Odour:


pH value not available


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point not available


Explosion limits lower not available


upper not available


Density not available


Solubility in
water (20 ˚C) soluble


10. Stability and reactivity


Conditions to be avoided
no information available


Substances to be avoided


The generally known reaction partners of water.


Hazardous decomposition products
no information available
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-1


11. Toxicological information


Acute toxicity


Quantitative data on the toxicity of this product are not available.


Further toxicological information


Hazardous   properties   cannot   be  excluded,  but  are  relatively improbable   due   to   the  
low   concentration  of  the  dissolved substance(s). 
 
Other notes: 
Manganese compounds are generally only very slightly absorbable via the gastrointestinal tract.


Further data


The product should be handled with the care usual when dealing with chemicals.


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Biological effects: 
Harmfull effect on aquatic organisms. May cause long-term adverse effects in the aquatic environment.
Hazard for drinking water supplies. Bactericidal effect. 
 
Further ecologic data: 
The  following  applies  to manganese ions: toxic to water organisms. Interference  threshold  for
turbellarian worms (Polycelis nigra) 660 mg/l.  EC0  (microregma)  31  mg/l.  Fish  toxicity: LC50
(orfe) 2490 mg/l;  LC50  (trout)  2.91  mg/l  (28  days).  Daphnia toxicity: LC50 (daphnia  magna) 
50  mg/l.  Acute  toxicity: Pseudomonas putida 10.6 mg/l;  Photobacterium  phosphoreum  14.7  mg/l. 
In  flowing  waters, depending on the mixture, moderate to high toxic effect. 
 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-1


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, III


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, III
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, III


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: ---


R-phrases: 52/53 Harmful to aquatic organisms, may cause long-term
adverse effects in the aquatic environment.


S-phrases: ---


16. Other information


Text of any R phrases referred to under heading 2:


 8 Contact with combustible material may cause fire.
22 Harmful if swallowed.
50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the


aquatic environment.


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.


The Safety Data Sheets for catalog items are also available at www.chemdat.info  Page 5 of 5







Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 13.12.2004
Supersedes edition of 17.05.2004


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 117927


Product name: Arsenic Test (highly sensitive) Method: Analytical Test Strips
0.005 - 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As3+/5+
100 Tests Merckoquant
As-2


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


CAS-No.: 141-82-2


M: 104.06 g/mol EC-No.: 205-503-0


Formula Hill: C3H4O4
Chemical formula: CH2(COOH)2


3. Hazards identification


Harmful if swallowed. Irritating to eyes.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact:  rinse  out with plenty of water with the eyelid held wide open. Call in
ophtalmologist. 
After swallowing: immediately make victim drink plenty of water. Call in physician.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test (highly sensitive) Method: Analytical Test Strips 0.005 - 0.01


- 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As3+/5+ 100 Tests Merckoquant
As-2


5. Fire-fighting measures


Suitable extinguishing media:
Water, CO2, foam, powder.


Special risks:
Combustible. Vapours heavier than air. Forms explosive mixtures with air on intense heating.
Development  of hazardous combustion gases or vapours possible in the event of fire.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Avoid inhalation of dusts. Ensure supply of fresh air in enclosed rooms. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up dry. Forward for disposal. Clean up affected area. Avoid generation of dusts.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly closed. Dry. At +15˚C to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when dusts are generated.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test (highly sensitive) Method: Analytical Test Strips 0.005 - 0.01


- 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As3+/5+ 100 Tests Merckoquant
As-2


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril  L (full contact), 741 Dermatril  L (splash
contact). The  breakthrough  times  stated  above  were  determined  by
KCL in laboratory  tests acc. to EN374 with samples of the recommended
glove types. 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Immediately change contaminated clothing. Apply skin- protective barrier cream. Wash hands and face
after working with substance.


9. Physical and chemical properties


Form: powder, finecrystalline


Colour: white


Odour: odourless


pH value not available


Melting point 136 ˚C


Boiling point (decomposition)


Ignition temperature not available


Flash point 157 ˚C c.c.


Explosion limits lower not available


upper not available


Density (25 ˚C) 1.619 g/cm3


Bulk density ~ 950 kg/m3


Solubility in
water (22 ˚C) 1390 g/l


Thermal decomposition > 140 ˚C


log Pow: -0.18 (calculated)
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test (highly sensitive) Method: Analytical Test Strips 0.005 - 0.01


- 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As3+/5+ 100 Tests Merckoquant
As-2


10. Stability and reactivity


Conditions to be avoided


Strong heating.


Substances to be avoided


alkalis.


Hazardous decomposition products


no information available


Further information


hygroscopic, sensitive to moisture. 
unsuitable working materials: aluminium and iron (has a corrosive effect). 
Forms explosive mixtures with air on intense heating.


11. Toxicological information


Acute toxicity


LC50 (inhalation, rat): >2.23 mg/l /4 h. 
LD50 (oral, rat): 1310 mg/kg. 
 
Specific symptoms in animal studies: 
Eye irritation test (rabbit): Severe irritations. 
Skin irritation test (rabbit): Slight irritations. 


Further toxicological information


After inhalation of dust: Irritation symptoms in the respiratory tract. 
After skin contact: Slight irritations. 
After eye contact: Severe irritations. 
After swallowing: mucosal irritations.


Further data


Further hazardous properties cannot be excluded. 
The product should be handled with the care usual when dealing with chemicals.


12. Ecological information


Behavior in environmental compartments: 
Distribution: log p(o/w): -0.18 (calculated); 
No bioaccumulation is to be expected (log P(o/w) <1). 
 
Ecotoxic effects: 
Biological effects: 
Fish toxicity: L.macrochirus LC50: 150 mg/l /24 h. 
Daphnia toxicity: Daphnia magna EC50: 275 mg/l /48 h. 
 
Further ecologic data: 
Do not allow to enter waters, waste water, or soil!
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test (highly sensitive) Method: Analytical Test Strips 0.005 - 0.01


- 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As3+/5+ 100 Tests Merckoquant
As-2


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.


14. Transport information


Entire package: not subject to transport regulations.


15. Regulatory information


Labelling according to EC Directives
Symbol: Xn Harmful


R-phrases: 22-36 Harmful if swallowed. Irritating to eyes.


S-phrases: 22-24 Do not breathe dust. Avoid contact with skin.


contains: Malonic acid


16. Other information


Reason for alteration


Chapter 10: stability and reactivity. 
Chapter 12: ecological information.


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 26.10.2005
Supersedes edition of 26.10.2005


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 117927


Product name: Arsenic Test Method: colorimetric Analytical test strips and
reagents 0.005 - 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As
Merckoquant
As-3


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Preparation contains inorganic compounds.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


Sodium tungstate
13472-45-2 236-743-4  Xn; R22 ≥ 1 - < 10 %


Zinc powder, stabilized
7440-66-6 231-175-3 030-002-00-7  N; R50/53 ≥ 25 - < 50 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact: rinse out with plenty of water with the eyelid held wide open. 
After swallowing: immediately make victim drink plenty of water. Call in physician.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-3


5. Fire-fighting measures


Suitable extinguishing media:
CO2, powder.


Extinguishing media not to be used:
Water, foam.


Special risks:
Preparation with combustible ingredients. Danger of dust explosion.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid generation of dusts; do not inhale dusts. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up dry. Forward for disposal. Clean up affected area.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly closed. Dry. At +15˚C to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when dusts are generated.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-3


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril  L (full contact), 741 Dermatril  L (splash
contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Change contaminated clothing. Wash hands after working with substance.


9. Physical and chemical properties


Form: solid


Colour: grey


Odour: odourless


pH value not available


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point not available


Explosion limits lower not available


upper not available


Density not available


Bulk density ~ 800-1000 kg/m3


Solubility in
water partially soluble (reaction)
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-3


10. Stability and reactivity


Conditions to be avoided


Moisture.


Substances to be avoided


the constituents may react with: alkali metals, alkali hydroxides, arsenic oxides, chlorine,
fluorine, acids, sulfur, carbon disulfide, selenium, halogen-halogen compounds. 
 
the constituents may react with (risk of explosion!): 
ammonium compounds (Aqueous solution.), azides (lead), chlorates, iodine with water, metal catalysts,
nitric acid, water (generation of hydrogen), hydroxylamine, hydrazine and derivatives, halogenated
hydrocarbons.


Hazardous decomposition products
no information available


11. Toxicological information


Acute toxicity


Quantitative data on the toxicity of this product are not available.


Further toxicological information


Hazardous  properties  cannot  be  excluded  but  are  unlikely when the product is handled
appropriately.


Further data


The product should be handled with the care usual when dealing with chemicals.


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Biological effects: 
Highly toxic for aquatic organisms. May cause long-term adverse effects in the aquatic environment. 
 
Further ecologic data: 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 117927
Product name: Arsenic Test Method: colorimetric Analytical test strips and reagents 0.005


- 0.01 - 0.025 - 0.05 - 0.1 - 0.25 - 0.5 mg/l As Merckoquant
As-3


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, III


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, III
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, III


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: N Dangerous for the environment


R-phrases: ---


S-phrases: ---


16. Other information


Text of any R phrases referred to under heading 2:


22 Harmful if swallowed.
50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the


aquatic environment.


Reduced labelling on the container due to small quantity.


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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                                     Application Note 124


Introduction


Arsenic, a common contaminant of ground
water, has been found to adversely affect human
health at levels as low as 10 µg/L. The current
USEPA maximum contaminant level (MCL) for
arsenic is 50 µg/L, but may be revised to
between 5 and 20 µg/L shortly.  The current
World Health Organization (WHO)
recommended MCL for arsenic in drinking water
is 10 µg/L.


The quantification of trace amounts of arsenic in
water samples has always been a problem.
Current methods rely on expensive apparatus,
complicated procedures, and dangerous chemical
reagents.  Low cost test kits, available in the
past, had a working range of 100 to 3000 µg/L,
which is not sensitive enough to monitor
drinking water supplies.  The new Hach Arsenic
Kit addresses many of these problems.


Summary of the New Method


In the Hach method*, hydrogen sulfide is first
oxidized to sulfate to prevent interference, then
the oxidizing environment is neutralized. Next,
sulfamic acid and powdered zinc react to create
strong reducing conditions in which inorganic
arsenic is reduced to arsine gas.  The arsine gas
then reacts with mercuric bromide, impregnated
onto a test paper to form mixed arsenic/mercury
halogenides (e.g. AsH2HgBr).  The mixed
halogenides discolor the test strip to a degree
proportional to the concentration of arsenic in the
sample.  The color change is from white to
yellow to tan to brown.


Reducing Chemical Hazards


As2O3  +  6 Zn  +  12 HCl  à  2 AsH3  +  6 ZnCl2  +  3 H2O


H3AsO4  +  4 Zn  +  8 HCl  à  AsH3  +  4 ZnCl2  + 4H2O


 As the reactions above indicate, arsine gas
(AsH3) is commonly generated by reduction with


                                                                
* Patent pending


zinc metal and hydrochloric acid. The Hach
method substitutes a safer, more easily
transported, solid acid (sulfamic acid, packaged as
a granular powder) for the hydrochloric acid used
in most kits. The zinc powder and the reagents in
the Hach method are packaged in convenient unit
doses to minimize handling.  The design and
packaging of the mercuric bromide strip
eliminates the need for contact with the mercuric
bromide.


Arsine gas is toxic. By containing the gas and
focusing it on a very small surface, Hach’s unique
reaction vessel cap minimizes arsine exposure and
increases test sensitivity. A 0.5 x 0.5-inch
mercuric-bromide-coated reaction pad is exposed
to the gas through a hole only 3/16 inch in
diameter.  This arrangement allows all of the
generated gas to come into contact with the
mercuric bromide and be reacted.  The excess
paper around the hole provides sufficient reactant
to absorb the excess generated arsine.


Reaction Vessel with Cap and Strip


A Visual Method for the Detection of Arsenic 0–500 µg/L
Dan Kroll, Hach Company, Loveland Colorado


Test strip exposed to 500 µg/L arsenic







The following experiment verifies that arsine
exposure is in fact minimized. The Hach
apparatus was compared to a currently available
test kit using the system shown below.


System for Checking Arsine
Emissions


The Draeger-Tube™1 detects arsine gas in air.
The distance that a purple color travels up the
tube quantifies the amount of arsine present.
Samples containing 500 µg/L arsenic were tested
using both methods. The Hach method uses a 50
mL sample and the competitor uses a 5 mL
sample. The vacuum pump was set at 20 inches
of Hg and allowed to run continually for the full
30 minutes of each test.  The results of the
experiment are shown here.


Results of Arsine Exposure Test
Apparatus mg/L AsH3 after 30 min.


Competitor with no
test strip


0.8 ppm


Competitor with test
strip


0.3 ppm


Hach with no test
strip


> 3.0 ppm


Hach with test strip 0.0 ppm


Even though it generates more arsine gas overall,
the new Hach apparatus minimizes the release of
arsine gas to the atmosphere, where it might pose
a hazard.


                                                                
1 Draeger-Tube™ is a trademark of Draegerwerk
AG


Improved Sensitivity


The larger sample size, combined with the unique
design of the cap for Hach’s reaction vessel,
focuses the arsine gas on a very small surface.
The generated arsine must react with the test strip
before it can exit the reaction vessel.  This allows
for a calibrated range of 0  to 500 µg/L (ppb).
The calibration scale has distinct steps at 0, 10,
30, 50, 70, 300, and 500 µg/L.


Sulfide Interference


Unfortunately, during the reduction of arsenic to
arsine gas, sulfides are also reduced to form
hydrogen sulfide (H2S).   Hydrogen sulfide reacts
with the mercuric bromide test paper in the same
way as the arsine gas, causing an interference.
Current methods for removing sulfide interference
entail passing the arsine gas stream through a
scrubber to remove the hydrogen sulfide. These
scrubbers are usually made of cotton that has been
soaked in lead acetate solution  (zinc and copper
have also been used but have been found to be
less efficient).  The sulfide reacts with the lead on
the cotton to form solid lead sulfide, thereby
removing it from the arsine gas stream.


There are some drawbacks to this method.  First,
the seal must be tight enough to obligate the
passage of all of the gas through the scrubber.
Then the rate of gas evolution must be controlled
to allow adequate contact time for all of the
sulfide to react.  Lastly, the operator must handle
and dispose of hazardous lead acetate and lead
sulfide.


Hach’s new method eliminates the need to rely on
lead acetate to remove sulfide interference.  The
Hach method employs the addition of three unit-
dose reagent pillows to convert the sulfide present
in the sample to a form that will not interfere in
the test.


First, sodium phosphate dibasic and potassium
monopersulfate (Oxone®2) are added to the
sample.  This results in the formation of strong
oxidizing conditions.  Sulfides are oxidized to
sulfate in which form they no longer interfere.
Next, a mixture of disodium and tetrasodium
EDTA is added to the sample to remove any
residual Oxone® and to prevent its interference in


                                                                
2 Oxone® is a registered trademark of DuPont
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the subsequent reduction and evolution of arsine
gas.


Tests were run to determine the levels at which
sulfide interfered. A sulfide concentration was
said to interfere if the color developed in the
arsenic test exceeded more than ½ of the step
between 0 and 10 µg/L arsenic on the color
chart, or approximately 5 µg/L arsenic.


Sodium sulfide standards were prepared and
their concentrations were verified using method
# 8131 (Methylene Blue), the Hach DR-4000
Spectrophotometer, and the instrument-stored
program for sulfide.  When using the kit
reagents, it was found that as much as 5 mg/L S2-


could be tolerated before the acceptance criterion
of 5 µg/L arsenic equivalence was exceeded.


Interferences


Various substances likely to interfere with the
method were evaluated using the same
acceptance criterion (5µg/L As).


The following were found to interfere at
concentrations greater than those listed.


Ion or Substance Concentration
Sulfide (S2-) 5 mg/L


Selenium (Se) 1 mg/L
Antimony (Sb) 0.25 mg/L
Tellurium (Te) Likely to interfere, but


not tested


The following did not interfere at the levels
tested.


Ion or Substance Level Tested
Hardness 1000 mg/L  CaCO3


Alkalinity 1000 mg/L CaCO3


Iron (Fe) 10 mg/L
Temperature 10 to 40 degrees C


Organic Arsenic


Organic arsenic represents a small proportion of
the arsenic found in most systems. However, in
some cases where anthropogenic sources of
arsenic, such as pesticides, are a factor, it can
contribute significantly to the total arsenic
present.  Most tests must include complicated
digestions and other manipulations to detect
organic arsenic compounds.  This method is
designed to detect inorganic arsenic. To quantify


total arsenic, including organic arsenic, with this
method, modify the procedure as follows:


Collect the sample in a glass beaker.  Add the
disodium phosphate and Oxone®.  Place the
beaker in a boiling water bath for 30 minutes.
Remove the beaker from the water bath and
transfer the contents to the reaction vessel.  Allow
the sample to cool to room temperature.
Complete the procedure as for inorganic arsenic.


Results for Various  Organic Arsenics
Compound 500 µg/L Std 10 µg/L Std


Cacodylic acid
(Dimethyl


arsenic acid)
C2H8AsO2Na


500 10


o-Arsanilic acid
H2NC6H4AsO3H2


500 10


p-Arsanilic acid
H2NC6H4AsO3H2


500 10


Arsenazo III
C22H18N4O14S2A


s2


500 10


The results on all organic arsenics tested showed
100% recovery at both 10 and 500 µg/L As.


Testing Samples of Bottled Water


Samples of bottled water from a variety of sources
were tested, and then spiked and retested. The
samples showed an initial arsenic level that
closely matched levels by the Natural Resource
Defense Council (NRDC) reported for these
products.


Bottled Water Results
Source Initial


Detected
(µg/L)


With 10
µg/L
Spike


NRDC
Reported


Value
Michigan 0 10 Not Done


France 0 10 0
Italy ≈4 Slightly


>10
5


Utah 0 10 0


California 10 >10 11,12,17
Figi


Islands
≈4 Slightly


>10
Not Done


Montana 0 10 0







Various samples of well and tap water from Iowa
and Colorado, some of which contained large
amounts of iron and organic material, were
spiked and tested.


Well and Tap Water Results
Source Initial Detected


(µg/L)
With 10 µg/L


Spike
Well  near


Madrid, Iowa
Slightly < 10 > 10


Well near
Ames, Iowa


0 10


Well near
Kelley, Iowa


0 10


Ames, Iowa tap 0 10
Loveland, CO tap 0 10
Ft. Collins, CO
tap


0 10


Conclusion


The method described offers a safe, easy, and
accurate method for determining trace arsenic
levels inexpensively, and it is versatile enough to
detect total arsenic including organic
compounds.
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** Specifications subject to change without notice.                                                                                                                               February 21, 2003 


Thank you for your purchase of one of our arsenic test kits. 
 
The Drinking Water standard of the US EPA and the World Health Organization’s (WHO) allows a maximum contaminate level of 10 
PPB(:g/L) for Arsenic. 
 
For the last three years Industrial Test Systems, Inc. (ITS) committed a major effort in research & development to come up with better 
and better arsenic test kits.  We set out to make the test safer by using tartaric acid for the acid /zinc for hydrogen gas generation that 
converts arsenic in solution to arsine gas.  Our first US Patent application for arsenic enabled the chemistry to be accelerated by the 
addition of metal enhancers such as iron and nickel salts . This permits Arsenic field tests to be completed quickly, in under 15 minutes, 
while detection down to 4 PPB (:g/L) was accomplished by the use of larger water samples. Our second US Patent application involved 
the design of a cap where the arsine gas generated has a more efficient colorimetric reaction with the Mercuric Bromide testing pad. With 
this design detection of arsenic below 1.0 PPB (:g/L) is possible. The reduction in all these kits utilizes zinc and includes the following 
reactions: 
 


As4O6 + 12 Zn +24H+÷ 4AsH3(gas) + Zn+2 + 6H2O  (pH  is above 1.6) and 
Zn +2H+ ÷  Zn+2 + H2(gas) 


 
The analysis is  performed in a closed reaction bottle (all plastic) with an appropriate volume of  sample (50 to 500ml). After the 10 
minute reduction reaction, the mercuric bromide strip is removed and matched to a standardized color chart.  The testing pad is then 
compared to our trademarked Easy-ReadTM color chart, developed by ITS to allow for more accurate color matching or QuickTM Arsenic 
Scan instrument.  A light yellow to brown color change indicates that arsenic is present. The color intensity is proportionately related to 
the concentration of arsenic in the sample. 
 
Comparison of our different arsenic field test kits: 


Kit (Part No.) Optimum 
Accuracy* :g/L 


(PPB) 


# of 
Scoops 


Detection levels :g/L (PPB) 
(via Easy-ReadTM Color Chart) 


Price in US $ 
(No. of Tests) 


QUICKTM Econo II (481304) Below 50 2 3, 4, 5, 6, 8, 9, 10, 15, 24, 30, 40, 50, 
60, 70, >70, >200 


$299.99 (100) 


QUICKTM Econo(481298) Below 250 1 0, 10, 25, 50, 100, 250, 500, 1000 $179.99 (300) 
QUICKTM Arsenic(481396) 
{ideal for Soil Analysis} 


Below 100 3 0, 5, 10, 20, 30, 40,50, 60, 80, 100, 
150, 200, 250, 300, 400, 500 


$169.99 (100) 


QUICKTM Low Range(481297) Below 30 1(Lg) 3, 6, 8, 10, 12, 15, 19, 24, 30, 40, 50, 
60, 70, 80 


$179.99 (50) 


QUICKTM II (481303) Below 15 3 2, 2.5, 3, 3.5, 4, 5, 6, 7, 10, 12, 14, 20, 
30, >30, >50, >70, >100, >150 


$219.99 (50) 


QUICKTM Low Range II(481301) Below 8 1(Lg) 0.6, 1, 1.3, 1.7, 2, 2.5, 3, 4, 5, 7, 9, 10, 
12, 15, 25, 30 


$349.99 (50) 


QUICKTM Ultra Low II(481300) Below 4 2 (Lg) 0.4, 0.6, 0.8, 1.0, 1.2, 1.5, 1.8, 2.2, 2.8, 
4, 5, 6, 9, 11, 14, >25 


$299.99 (25) 


QuickTM Arsenic Scan 0.01 color density  0.01 to >1.00 color density $1,599.99 


*Optimum Accuracy can be expanded 5-fold by diluting the sample 1to5 using Arsenic-free water. 
** Specifications subject to change without notice. 
 
For best accuracy, ITS recommends that you run the water sample in duplicate. For greater precision and lower detection consider the 
purchase of our new QuickTM Arsenic Scan instrument. This unit is ideal for use with the entire QuickTM product line. Please contact our 
sales department at 1-800-861-9712 for more information or to order the QuickTM Arsenic Scan instrument. 
 
Typical shelf life of kits is over 24 months.  They include First Reagent (Tartaric acid with iron and nickel salts); Second Reagent, which 
contains an oxidizer (MPS); Third Reagent (zinc dust); and mercuric bromide strips, which contain toxic mercury (about 0.8 mg per 
strip).  The strips should be discarded according to local environmental regulations. The Second Reagent must not be shipped by 
passenger airlines . Valuable information about the kit is in the MSDS literature, included in every kit.   As a safeguard to minimize the 
operator’s exposure to arsine and hydrogen gas, please run all tests in a well-ventilated area away from open flames and other sources of 
ignition; a fume hood is highly recommended. 
 
 
Cordially yours, 
Ivars Jaunakais, President of Industrial Test Systems, Inc.   eMail: Ivars@cetlink.net  







Test Procedure: 


1. To each Reaction Bottle, slowly and carefully add the water sample to the upper


   marked line on the bottle (100 ml).


2. For best results verify that the water temperature is between 24oC to 30oC.


   Use a thermometer to verify the temperature of the sample.


3. Add 3 level pink spoons of First Reagent (QuickTM II) to each Reaction bottle. Cap securely with black cap and


   shake vigorously for 15 seconds.


4. Uncap both Reaction Bottles and add 3 level red spoons of Second Reagent to each. Cap securely with black


   cap and shake vigorously for 15 seconds.


   NOTE: Allow the sample to sit for 2 minutes to minimize H2S interference before proceeding to Step 6


               (during wait, complete Step 5).


5. While the test is incubating for 2 minutes, prepare two modified caps as follows (NOTE: the cap


   and turret must be dry. If testing pad becomes wet, good results will be compromised):


         a) Carefully remove one testing pad from the packet to avoid handling the Mercuric Bromide testing pad.


         b) Position the testing pad (either side is okay) over the orifice and press down the turret handle over the


             pad until it locks into position in the cap (be sure the turret with handle is fully closed as illustrated in the


             picture). Be sure the red turret is level with the top of the cap. In order to ensure accurate results, the


             testing pad must completely cover the hole in the cap. This can be verified visually by inspecting the


             orifice from underneath the cap. The modified caps are now ready for use in Step 7. 


6. Uncap both Reaction Bottles and add 3 level white spoons of Third Reagent to


   each. Recap securely with black caps and shake vigorously for


   5 seconds (five seconds).


7. Uncap both reaction bottles and recap securely using the modified caps


   within 45 seconds. As you screw on the modified cap, be careful not to


   splash the sample water or reagents up to the testing pad. It is important that


   the testing pads remain dry during the test. Place the bottles in a well-ventilated


   area where they will not be disturbed. You will notice numerous small hydrogen


   gas bubbles generated from the Tartaric Acid and Zinc Dust Reagents.


8. Start timer for 10 minutes.


9. After the 10 minute wait (but no later than 12 minutes), pull up the turrets.


   Carefully remove the testing pads. The testing pads may need to


   be flattened which can be accomplished by pressing the testing pads between two


   clean pieces of paper and press gently. Use the Color Chart (QuickTM II) and match


   the testing pad color that developed on the exposed side within the next


   2 minutes (colors oxidize when exposed to light). For best color matching results,


   use natural daylight, but not direct sunlight. If your kit includes a QuickTM Scan Test Pad Reader, follow the


   meter's instructions.


   Use the visual Easy-ReadTM color chart card for increased matching accuracy:


   the reacted testing pad is positioned behind the punched holes


   (view developed color of testing pad through the hole in the color chart) to confirm


   precise color match and Arsenic level. NOTE: Color reacted area on the testing pad will be circular in shape.


   If reacted area is a different shape, testing results may have been compromised. Repeat the test carefully


   following the instructions. 


10. Record your results. 


NOTE: If your Arsenic level is above 15ppb do a 1 to 2 dilution; above 30ppb do a 1 to 3 dilution; above 45ppb do a 1 to 4 dilution, etc...This allows high levels of


           Arsenic above the optimum detection level range of 15ppb to be determined. Use Arsenic-free water for dilution(s). When you record your diluted water result be


           sure to multiply by dilution factor for your true Arsenic value. 


ATTENTION: After testing is completed, pour reacted liquid in the bottle down a drain that is not used for food preparation and flush with water.  Rinse the bottle and


                     black cap with clean water. Shake off excess water before running next test. It is important that before you run the next test that the entire modified cap is


                     dried with a soft tissue, especially if you plan to run the next test immediately. Store used testing pads in plastic bag marked "Used Mercuric Bromide


                     (HgBr2) Test Strips", keep inaccessible to children and pets, and dispose according to local environmental regulations.


Part Number: 481303 


50 Tests


FOLLOW KIT INSTRUCTIONS CLOSELY.


WARNING: Hydrogen and Arsine gases are generated during the 


test. Work in a well-ventilated area away from open flames and other 


sources of ignition. Review the Material Safety Data Sheet before 


handling any chemicals.
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WARNING: Hydrogen and Arsine gases are generated during the test. 
Work in a well-ventilated area away from open flames and other sources 
of ignition. Review the Material Safety Data Sheet before handling any 


chemicals. 


About QuickTM II Arsenic Testing Kit #481303 
 
This test detects total inorganic Arsenic (As III and As V) 
 
 
This Arsenic Test Kit provides a safe, simple, and precise way to test for Arsenic from 0 to 
15 :g/L and from 15 to 30 :g/L (for approximate Arsenic values). For accurate results 
when Arsenic value is above 15 :g/L, perform a dilution of the water sample so that the 
value will read below 15 :g/L. Follow the instructions carefully to get reliable results. All 
components are supplied in the kit except f or a timer. This test tolerates up to 2.0mg/L 
Hydrogen Sulfide without interference.  Higher levels of Hydrogen Sulfide can be corrected 
for by diluting (only where sensitivity needs  are not compromised). There were no 
interferences from other components typically found in tap water. It is recommended that 
the water sample be 24oC to 30oC. For future reference, record the temperature at which 
the sample was run. Use all reagents and test strips within the allowed shelf life as marked 
on each container.  
 


Chemistry of the Reaction: 
Inorganic Arsenic compounds in the water sample are converted to Arsine (AsH3) gas by 
the reaction of Zinc Dust and Tartaric Acid. Ferrous and Nickel salts (U.S. Patent Pending) 
have been added to enhance this reaction.  The special modified cap assembly (Patent 
Pending) allows essentially all of the Arsine gas to convert the Mercuric Bromide on the 
testing pad to mixed Mercury halogens (such as AsH2HgBr) that appear with a color 
change from white to yellow or brown.  Potassium Peroxymonosulfate is added to oxidize 
Hydrogen Sulfide to Sulfate. 
 
PRECAUTIONS: Hydrogen gas and Arsine gas are generated during the reaction. Work in 
a well-ventilated area away from fire and other sources of ignition. All reagents are 
unsuitable for human consumption. 
 
 
 
 
 
 


Kit components: 
 


• 2 Reaction Bottles, clear PVC, with 100ml line 
(Reorder # 481196-QII) 


• 2 Turret caps  (Reorder #481300-CII) 
• 3 Plastic Spoons (one large pink spoon for First Reagent; one small red spoon 


for Second Reagent; and one small white spoon for Third Reagent) 
(Reorder # 481196-QII) 


• 1 Large Bottle of First Reagent (190 gm)  (Reorder # 481196-D) 
• 1 Small bottle of Second Reagent (35 gm)   (Reorder # 481196-E) 
• 1 Small Bottle of Third Reagent (90 gm)  (Reorder # 481196-F) 
• 50 packets of Arsenic testing pad strips – Caution: each test strip pad contains 


about 1 mg Mercuric Bromide (HgBr2).   (Reorder # 481196-P50) 
• Instructions for Accuracy, Test Procedure, and Instructions for Sample Dilutions   


(Reorder # 481303-QII) 
• Material Safety Data Sheet   (Reorder # 481300-M) 
• Plastic Bag for Used Test Strips   (Reorder # 481196-J) 
• 2 Black Caps for mixing (Reorder # 481196-BLK) 
• Plastic case for components  
• Easy-ReadTM Color Chart for QuickTM II 
• Thermometer – mercury free (Reorder # 481196-T) 


 
©2003, ITS, Inc    R013-Quick2   01/17/03 







WARNING: Hydrogen and Arsine gases are generated during the test. Work in a well-ventilated area (such as a laboratory hood) away from open 
flames and other sources of ignition. Review the Material Safety Data Sheet before handling any chemicals. 


R013-Quick2    01/17/03 


 
 


 
 
 


ADDITIONAL INSTRUCTIONS FOR ADDED ACCURACY 
 
 


1. After the test has been run, rinse out the reaction bottles with clean tap water as soon as possible. When the reaction chemicals 
are allowed to sit in the reaction bottles beyond the incubation time (10 minutes), the Zinc will begin to adhere to the bottom of the 
bottles. When this occurs, you must clean the reaction bottles thoroughly with a bottle brush. Another method is to use 20% 
Hydrochloric Acid (reusable) rinse after the bottles have been cleaned as best as possible; be sure to do a final rinse of the bottles 
with clean tap water before running the next tests. 


 
2. Excessive levels of Hydrogen Sulfide (above 2.0 ppm) can interfere by elevating the Arsenic result of this test; Hydrogen Sulfide 


gives a similar color reaction with the testing pad as Arsine. Industrial Test Systems, Inc., sells Hydrogen Sulfide detection kits 
(part # 481197-20) for quick, accurate verification of the Sulfide. The test kit detects levels of 0.3, 0.5, 1.0, and 2.0 mg/L (ppm). 
The Hydrogen Sulfide test kit contains all components necessary to run the test, and is economically priced at $15.99 for 30 tests. 
You can overcome Hydrogen Sulfide levels above 2.0ppb in two ways: First, allow water sample to sit at room temperature, 
exposed to air for 8 hours (typically 50% of the gas is dissipated for every 8 hours). Second, use double the amount of Second 
Reagent and the Hydrogen Sulfide gas tolerance of the test is increased. Contact ITS for more details if you have Hydrogen 
Sulfide interference concerns. 


 
3. When matching your test strip pad with the colors on the Easy-ReadTM color chart, a suggestion that may be helpful is to find a 


color that is clearly lighter than the test strip pad and make note of it (as an example, we will use a value of 3.0 ppb). Next, find a 
color that is clearly darker than the test strip pad (as an example, we will use a value of 5.0 ppb). By defining the lowest and 
highest possible value; you have narrowed your final match (in our example, the possible selections  would be 3.5 or 4.0 ppb). This 
way color matching becomes less aggravating and more precise. Careful color matching will ensure the best possible result. After 
color matching, the strip can be preserved by placing the reacted strip back into the packet to minimize exposure to light and the 
atmosphere. 


 
4. Before using the test kit for unknown samples, it is highly recommended that you use the kit on a sample with a known Arsenic 


concentration value, or with a sample that has been prepared using an Arsenic standard. By taking a “practice run” of the test, you 
will familiarize yourself with all of the procedures necessary to ensure accurate testing results. Additionally, you will have the 
opportunity to become familiar with the process of color matching, which will also help to ensure accurate test results. In order to 
achieve the most precise results, we suggest running the test in duplicate. 


 
5. When this test is properly performed, the development of the color is uniform in color and should be contained within the circle on 


the rectangular testing pad. If the color is not uniform or entirely within the circle, the result should be treated as suspect. It is 
recommended that you rerun the test if this is encountered. It is very important that the testing pad and cap with turret be 
assembled with the utmost attention. Two modified cap assemblies are supplied. Typically, over 50 tests can be run with each 
assembly. If non-uniform color development occurs  with an assembly, usually the cap with turret handle is suspect and may be 
damaged. The damaged cap/turret should not be used for further tests. Do not use old components from other kits. Interchanging 
components may result in inaccurate results since each kit is Quality Control released for accuracy with its given components. 
Two conditions can result in getting a false high reading: the presence of Hydrogen Sulfide above 2.0ppm; or color matching 
incorrectly because of poor lighting conditions or the existence of color blindness. 


 
6. The temperature of the water sample is very important to ensure accurate results. As an example, a water temperature of 20oC 


may result in the color development on the test strip pad to be 30% lighter (a false low reading can occur). To ensure a proper 
water temperature, the sample can be heated in a microwave oven or heated water bath (if available). The water sample 
temperature should be between 24oC to 30oC before testing begins . NOTE: Because the chemistry involved is exothermic, the 
water temperature after the reaction will typically rise 3oC. 


 
7. For this test, the water sample cannot be preserved with Nitric Acid or any other method. It is best that the water sample be freshly 


drawn and run within 8 hours . Water samples held for 24 hours may read as much as  20% lower. Small amounts of strong acids 
will interfere with the test results. The water sample should not contain any significant amount of buffers. If you are planning to 
send a duplicate sample for ICP laboratory verification, follow preservation requirements for that sample only. 


 
We hope that these helpful comments  aid in accurate results . If you have any questions or comments, please feel free to call me at 1-803-
329-0162, ext. 210 or by email at: howardray@cetlink.net . 
 
Again, thank you for purchasing our U.S. Patent-Pending QuickTM II Kit. 
 
Sincerely, 
Corlyss B. Lewis, Research Chemist 


QuickTM II 
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Instructions for Sample Dilutions 
 
Equipment required, but not supplied: 
 


• Graduated Cylinders or Volumetric Flasks 
• Calculator 


 
Each version of ITS’ Arsenic kit has an optimum detection range. If your result gives a value above the 
optimum level you should dilute the water sample with Arsenic-free water and retest. Some common 
water sample dilutions are as follows: 
 


Dilution Volume of Water Sample Volume of Arsenic-free 
Water 


Total Volume Dilution 
Factor 


1:2 500ml 500ml 1000ml 2 
1:3 333ml 667ml 1000ml 3 
1:4 250ml 750ml 1000ml 4 
1:5 200ml 800ml 1000ml 5 
1:6 167ml 833ml 1000ml 6 
1:8 125ml 875ml 1000ml 8 


1:10 100ml 900ml 1000ml 10 
 
How to Dilute Sample: 
 
Assume a 1:4 dilution, as an example. Measure 250ml of the water to be tested with a graduated cylinder 
(glass or plastic) and add 750ml of dilution water (use Arsenic-free tap water, deionized, distilled, or 
reagent-grade water). Mix thoroughly and use this diluted sample to run the Arsenic Kit test as instructed. 
After obtaining the Arsenic value in ppb or :g/L on the diluted sample, be sure to multiply the result by the 
dilution factor (use a calculator for convenience). This multiplied value is your Arsenic concentration in the 
water sample. 
 
 
______________________________________________________________________ 
 


ATTENTION: 
 


Subject: Water Temperature below 24oC (75oF) when using 
• QuickTM II (part #481303) 


• QuickTM Low Range II (part #481301) 
• QuickTM Ultra Low II (part #481300) 


test kits 
 


When your water sample temperature is below 24oC (75oF) and above 15oC (59oF), the 
Test Procedure Step 8 must run for 20 minutes (instead of 10 minutes) to obtain 


accurate results. 
 


When your water sample temperature is below 15oC (59oF) and above 5oC (41oF), the 
Test Procedure Step 8 must run for 40 minutes 


(instead of 10 minutes) to obtain accurate results 
 







Note: The instrument is fully charged, calibrated, and ready for use when received.


1. Instrument setup:


     a. Remove the instrument from the case and turn the instrument over with the bottom facing up.  Locate the ridged, black latch


         between the two (2) screws near the round end of the measurement shoe. Slide it forward.  The measurement shoe is now


         unlocked, and will lift up by spring action from the body of the instrument. 


     b. Locate the "OFF/ON" switch at the square end of the instrument where the data port and DC 9V connector ports are


         located.  Gently slide the switch to "ON".


     c. Turn the instrument upright so that the LCD screen and six soft keys (3 black buttons, menu, exit, help) are facing upward. 


     d. Depress once any one of the six soft keys on top of the unit.  The LCD display will turn on.


     e. The instrument is now ready to make density measurements.


Notes:


     a. The AC adapter (supplied) may be used while performing color density measurements.  Be sure the power switch is "OFF"


         before connecting the adapter to prevent any surge in power.


     b. When the unit will stand unused for a long period of time slide the power switch to "OFF". 


     c. Typically, over 50 measurements can be made when using the battery pack only.


2. Strip measurement:


     a. Run the test sample according to the arsenic kit instructions.   


     b. Read the strip with the QuickTM Arsenic Scan instrument within 2 minutes of completing the test.


          i. Place the reacted strip with colored circle facing upward on the white opaque plastic card


             (2 3/8" x 7"). It is very important that the white opaque plastic card is placed


             under the reacted strip for accurate measuring.


          ii. Position the target circle of the base shoe over the color spot so that the spot


              is centered in the black outlined circle (as illustrated).


          iii. Press the body of the instrument down until


               the optical head is in contact


               with the target circle.  The message


               will appear in the LCD.  A "Y" and a number next to the "Y" will


               appear in the LCD (For example, Y = 0.19 indicates a yellow color density of 0.19).


          iv. Use the number in the LCD (in the example 0.19) and compare with the Data Table provided to determine the


               concentration of arsenic in the sample.  Be sure that you are using the appropriate Data Table for your test kit. 


          v.  Record the "Y" value and the concentration of Arsenic from the appropriate Data Table for future reference. Note: Use


               of the QuickTM Arsenic Scan unit will yield more precise results when compared to using the Easy-ReadTM color chart for


               color matching determinations. 


3. Calibration of Instrument:


See details on pages 34-40 in the Color Reflection Densitometer Operation Manual. It is recommended that "Quick Cal" (pages 


39-40) be performed weekly. It is also recommended that "Standard Calibration" (steps 4, 5, & 8 in the manual) be performed 


when "Quick Cal" results are not within the allowed +/- variance of the "Y" values (White, Black, & Solid {Yellow}) listed in the 


reference table below:


R013-R710Inst    01-24-03    ©2003    MADE IN USA


MEASURING...


QuickTM Arsenic Scan 


Instructions


(Ihara R710 densitometer)


for Arsenic Determinations:  


INSTRUMENT IS FRAGILE - 


DO NOT DROP


Instrument Components:


1. QuickTM Arsenic Scan Unit (R710 Color Reflection 


Densitometer)


2. Operation Manual (109 page book)


3. Calibration Reference Card


4. 18 Month Limited Warranty and Registration Card


5. AC Adapter


6. Carrying Case 


7. White Opaque Plastic Card (2 3/8" x 7")


8. Four (4) Data Tables for the Following Arsenic Test Kits:


    a. QuickTM Low Range (part number 481297) 


    b. QuickTM II (part number 481303) 


    c. QuickTM Low Range II (part number 481301) 


    d. QuickTM Ultra Low II (part number 481300)


Step 1: Step 2: Step 3:


White Black Solid (Yellow)


Y value +/- 0.01 Y value +/- 0.06 Y value +/- 0.03







Data table for Quicktm   II  Arsenic kit Part # 481302
Valid with Ihara model 710 densitometer, calibrated to reference serial# 72941 
"Ihara (Y) Reading" = Yellow density value


Match the instrument reading to the corresponding As level (in ppb) as found in the table below:


Ihara (Y) As Ihara (Y) As Ihara (Y) As Ihara (Y) As
Reading Level (ppb) Reading Level (ppb) Reading Level (ppb) Reading Level (ppb)


0 *BDL 0.32 6.3 0.64 20.0 0.96 >45
0.01 BDL 0.33 6.6 0.65 21.0 0.97 >45
0.02 BDL 0.34 6.8 0.66 23.0 0.98 >45
0.03 BDL 0.35 7.0 0.67 26.0 0.99 >45
0.04 BDL 0.36 7.3 0.68 27.0 1.00 >45
0.05 BDL 0.37 7.5 0.69 30.0
0.06 BDL 0.38 7.8 0.70 31.0
0.07 BDL 0.39 8.2 0.71 32.0
0.08 BDL 0.40 8.4 0.72 34.0
0.09 BDL 0.41 8.7 0.73 35.0
0.10 BDL 0.42 8.9 0.74 36.0
0.11 1.0 0.43 9.2 0.75 37.0
0.12 1.3 0.44 9.4 0.76 38.0
0.13 1.7 0.45 9.7 0.77 40.0
0.14 2.0 0.46 10.1 0.78 41.0
0.15 2.3 0.47 10.4 0.79 42.0 **Note:
0.16 2.6 0.48 10.7 0.80 44.0 For best accuracy dilute and 
0.17 2.9 0.49 11.0 0.81 45.0 retest samples with values >0.58
0.18 3.1 0.50 11.4 0.82 >45
0.19 3.3 0.51 11.7 0.83 >45
0.20 3.5 0.52 12.1 0.84 >45 *BDL =Below Detection Limit
0.21 3.7 0.53 12.4 0.85 >45
0.22 3.9 0.54 12.8 0.86 >45
0.23 4.2 0.55 13.2 0.87 >45
0.24 4.4 0.56 13.7 0.88 >45 prepared January 15, 2003
0.25 4.7 0.57 14.3 0.89 >45 printed February 21, 2003
0.26 4.9 **0.58 14.9 0.90 >45 time 11:26 AM
0.27 5.2 0.59 15.4 0.91 >45
0.28 5.4 0.60 16.2 0.92 >45
0.29 5.6 0.61 17.0 0.93 >45 Rev.Quick II chart Rev #2


0.30 5.8 0.62 18.0 0.94 >45
0.31 6.0 0.63 19.0 0.95 >45







ATTENTION: Because of the “corrosive” nature of this Reagent,  
transportation via passenger airlines of the Second Reagent is forbidden!  


MSDS 1 
Material Safety Data Sheet 


 
Section 1  Chemical Identification  
Catalog # / Description:      Part Number 481196-D 
Name:         First Reagent  (Quick II) 
 
Section 2  Composition / Information on Ingredients 
CAS#: 87-69-4 L-Tartaric Acid   97.8% 
CAS#: 7720-78-7 Iron (II) Sulfate • 7H2O   0.7% 
CAS#: 10101-97-0 Nickel (II) Sulfate • 6H2O 1.5% 
 
Section 3  Hazards Identification 
Precautionary Statements: 


• May be irritating to eyes and nasal passages.  
• Low toxicity orally, moderate toxicity intravenously. 
• Tartaric Acid is reported to have an oral rabbit LD50 at 5000 


mg/kg, and a dermal rat LD50 at 485 mg/kg. Tartaric Acid 
Reagent has minimal toxicological effect. However, inhalation 
may cause irritation of respiratory tract; ingestion in large 
amounts may cause gastrointestinal upset; skin or eye contact 
may cause mild irritation; prolonged exposure may cause allergic 
reaction. Wash hands after use.  


         •• Iron (II) Sulfate is harmful if swallowed or inhaled. Causes 
irritation to skin, eyes, and respiratory tract. Affects the liver. Oral 
mouse LD50: 1520 mg/kg.  


         ••• Nickel Sulfate is toxic. Harmful if swallowed. Possible risk of 
irreversible effects. May cause sensitization by inhalation and 
skin contact. Possible carcinogen. Toxicity data: oral rat  LD50: 
264 mg/kg.  


 
Section 4  First-Aid Measures 


• If swallowed, wash out mouth with water. Call a physician or the 
Poison Control Center as a precaution.  


• In case of skin contact, flush with copious amounts of water for 
at least 15 minutes. 


• In case of contact with eyes, flush with copious amounts of water 
for at least 15 minutes.  


• If inhaled, remove to fresh air. If breathing is difficult, give oxygen 
and seek medical advice.  


 
Section 5  Fire Fighting Measures 
Not Applicable since the amount of First Reagent per kit is negligible.  
 
Section 6  Exposure Controls / Personal Protection 
Do not expose to eyes, skin, or clothing. Keep away from children and pets. 
Wash hands thoroughly after handling. Maintain general hygienic practices 
when using this product. 
 
Section 7  Physical and Chemical Properties 
Appearance and Odor: 


• Solid/semi-solid, white powder. Soluble in water. 
Physical Properties: 


• Melting Point:  Not Applicable 
• Vapor Pressure:  Not Applicable 
• Specific Gravity: Not Applicable 
• Vapor Density: Not Applicable 


Stability: 
• Stable when stored under proper conditions. 


Hazardous Polymerization:  
• Will not occur. 


Incompatibilities: 
•••  Reacts with the rapid release of explosive Hydrogen gas when in 


the presence of Zinc, Silver, and/or Aluminum, and in the 
presence of water or moisture.  


Section 8  Toxicological Information 
Acute Effects: 


• Do not breathe dust! Avoid contact with eyes, skin, and clothing. 
Avoid prolonged or repeated exposure.  


 
Section 9  Other Information 
The above information is believed to be correct but does not purport to be 
all-inclusive and shall be used ONLY as a guide. Keep away from children 
and pets. Store in a dry, cool place. Keep container tightly closed.  
 
 
NOTE: If you desire to dispose of excess reagents, follow the appropriate 
precautions. At no time should First Reagent, Second Reagent, and Third 
Reagent be mixed together in dry (powder) form!  
 


MSDS 2 
Material Safety Data Sheet 


 
Section 1  Chemical Identification  
Catalog # / Description:          Part Number 481196-E 
Name:              Second Reagent 
 
Section 2  Composition / Information on Ingredients 
CAS#:  10058-23-8 Potassium Peroxymonosulfate 43% 
CAS# 7646-93-7  Potassium Bisulfate  23% 
CAS# 7778-80-5  Potassium Sulfate  29% 
CAS# 7727-21-1  Potassium Peroxydisulfate 3% 
CAS# 546-93-0  Magnesium Carbonate  2% 
Comments:  NOTE: CAS# for mixture is 70693-62-8 
 
Section 3  Hazards Identification 
Emergency Overview: 


• Physical Appearance: White, granular material 
• Immediate Concerns: DANGER. CORROSIVE. Causes skin and 


eye damage. Wear goggles or face shield and rubber gloves 
when handling. May be fatal if swallowed. Irritating to nose and 
throat. Avoid inhalation or dust. Remove and wash contaminated 
clothing before reuse.  


Potential Health Effects: 
• Eyes: DANGER. Corrosive. Causes eye damage. Do not get in 


eyes.  
 
Section 4  First-Aid Measures 
EYES: If contact with eyes occurs: Immediately flush with cold water for at 


least 15 minutes. Then get immediate medical attention.  
SKIN: If contact with skin: Rinse off excess chemical and flush skin with cold 


water for at least 15 minutes. If skin irritation develops, seek 
medical attention.  


INGESTION: If swallowed: Do not induce vomiting. Drink 1-2 glasses of 
water to dilute the stomach contents. Never give anything by 
mouth to an unconscious person. Call a physician immediately. 


INHALATION: If inhaled: Remove to fresh air. If breathing is difficult, have 
trained person administer oxygen. If not breathing, give artificial 
respiration. Call a physician immediately. 


 
Section 5  Fire Fighting Measures 


• This product is not flammable or combustible.  
• Will release oxygen when heated, intensifying a fire. Acidic mist 


may be present. 
• Exercise caution when fighting any chemical fire.  
• Extinguishing Media: Water 


 
Section 6  Exposure Controls / Personal Protection 
Do not expose to eyes, skin, or clothing. Keep away from children and pets. 
Wash hands thoroughly after handling. Maintain general hygienic practices 
when using this product. 
 
Section 7  Physical and Chemical Properties 
Appearance and Odor: 


• Solid. Granular, free-flowing solid. White.  
• Odorless 


Physical Properties: 
• Melting Point:  Not Applicable 
• Vapor Pressure:  Not Volatile 
• Specific Gravity: 1.1 to 1.4 
• Vapor Density: Not Volatile 


Stability: 
• Stable when stored under proper conditions. 


Hazardous Polymerization:  
• Will not occur. 


Incompatibilities: 
• Mixing with compounds containing halides or active halogens 


can cause release of the respective halogens if moisture is 
present. Mixing with cyanides can cause release of hydrogen 
cyanide gas. Mixing with heavy metal salts such as those of 
cobalt, nickel, copper, or manganese can cause decomposition 
with release of oxygen and heat.  


 
Section 8  Toxicological Information 
Acute Effects: 


• Skin Absorption:  >11,000 mg/kg in rabbits 
• Oral LD50:  2,000 mg/kg (rat) 
• Inhalation LC 50: >5 mg/l (rats) (4-hour) 


 
Section 9  Other Information 
The above information is believed to be correct but does not purport to be 
all-inclusive and shall be used ONLY as a guide. Keep away from children 
and pets. 







MSDS 3 
Material Safety Data Sheet 


 
Section 1  Chemical Identification  
Catalog # / Description:      Part Number 481196-F 
Name:         Third Reagent  
 
Section 2  Composition / Information on Ingredients 
CAS #:              7440-66-6 
Chemical Name:            Zinc >99% 
Synonyms:  


• Blue powder, granular zinc, zinc dust, zinc powder 
 
Section 3  Hazards Identification 
Precautionary Statements: 


• Flammable solid. This material, like many powders, is capable of 
causing a dust explosion.  


• If inhaled, remove to fresh air. If breathing is difficult, give oxygen 
and seek medical advice.  


 
Section 4  First-Aid Measures 


• If swallowed, wash out mouth with water. Call a physician or the 
Poison Control Center. 


• In case of skin contact, flush with copious amounts of water for 
at least 2 minutes. Remove contaminated clothing and shoes. 


• In case of contact with eyes, flush with copious amounts of water 
for at least 5 minutes. Call a physician.  


• If inhaled, remove to fresh air. If breathing is difficult, give oxygen 
and seek medical advice.  


 
Section 5  Fire Fighting Measures 
Fire/Explosion Hazard:  


• Dust may form a flammable/explosive mixture with air. May form 
explosive mixture with oxidizers. 


Extinguishing Media:  
• Sand or inert dry powder. Do not use water. 


 
Section 6  Exposure Controls / Personal Protection 
Do not get in eyes, on skin, on clothing. Keep away from children and pets. 
Wash hands thoroughly after handling. Use with adequate ventilation. 
Maintain general hygienic practices when using this product. 
 
Section 7  Physical and Chemical  Properties 
Appearance and Odor: 
Solid bluish-gray powder 
Physical Properties: 


• Melting Point:  419oC 
• Vapor Pressure:  Not Applicable 
• Specific Gravity: 7,14 
• Vapor Density: Not Applicable 


Stability: 
• Stable when stored dried and at room temperature.  


Hazardous Polymerization:  
• Will not occur. 


 
Section 8  Toxicological Information 


• Skin and eye irritation may result from intermittent exposure.  
• Avoid creating dust. DO NOT breathe dust. 


 
Section 9  Other Information 
The above information is believed to be correct but does not purport to be 
all-inclusive and shall be used ONLY as a guide. Dispose of empty bottle as 
normal trash. Keep away from children and pets. 
 
 
NOTE: If you desire to dispose of excess reagents, follow the appropriate 
precautions. At no time should First Reagent, Second Reagent, and Third 
Reagent be mixed together in dry (powder) form!  
 
 
 
 
 
©2003, ITS, Inc.   Rev 01/03-Q2Kits 
 
 
 
 
 
 
 
 
 
 


MSDS 4 
Material Safety Data Sheet 


 
Section 1  Chemical Identification  
Catalog # / Description:      Part Number 481196-TP 
Name:         Arsenic Quick Testing Pad 
 
Section 2  Composition / Information on Ingredients 
CAS #:              7789-47-1 
Synonyms:  


• Toxic ingredient is: Mercuric Bromide.  
 
Section 3  Hazards Identification 
Precautionary Statements: 


• Toxic poison is contained in test strip pad (about 1mg / strip). 
• Mercuric Bromide is reported to have an oral rat LD50 at          


40mg/kg, and a dermal rat LD50 at 100mg/kg.  
 
Section 4  First-Aid Measures 


• If swallowed, wash out mouth with water. Call a physician or the 
Poison Control Center as a precaution.  


• In case of skin contact, flush with copious amounts of water for 
at least 2 minutes. Remove contaminated clothing and shoes. 


• In case of contact with eyes, flush with copious amounts of water 
for at least 5 minutes.  


• If inhaled, remove to fresh air. If breathing is difficult, give oxygen 
and seek medical advice.  


 
Section 5  Fire Fighting Measures 
Not Applicable since the amount of Mercury per kit is negligible.  
 
Section 6  Exposure Controls / Personal Protection 
Do not expose to eyes, skin, or clothing. Keep away from children and pets. 
Wash hands thoroughly after handling. Maintain general hygienic practices 
when using this product. 
 
Section 7  Physical and Chemical Properties 
Appearance and Odor: 


• Solid/semi-solid, white paper  pad (containing Mercuric Bromide) 
attached to plastic strip.  


Physical Properties: 
• Melting Point:  Not Applicable 
• Vapor Pressure:  Not Applicable 
• Specific Gravity: Not Applicable 
• Vapor Density: Not Applicable 


Stability: 
• Stable when stored under proper conditions. 


Hazardous Polymerization:  
• Will not occur. 


 
Section 8  Toxicological Information 
Acute Effects: 


• Each strip contains about 1mg Mercuric Bromide so toxicological 
effect is minimal because of the amount. However, material is 
toxic and should be handled carefully to minimize exposure. 
Place all used test strips into plastic bag labeled “Used Test 
Strips”. Dispose of used strips per environmental and regulatory 
requirements in your community. Wash hands after use.  


 
Section 9  Other Information 
The above inf ormation is believed to be correct but does not purport to be 
all-inclusive and shall be used ONLY as a guide. Dispose of the used test 
strips as regulations require. Keep away from children and pets. 
 
 
 
 
 
 
 
 
 
 


©2003, ITS, Inc.   Rev 01/03-Q2Kits 
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Project Data SheetProject Data Sheet
ARSOlux - A Project of the Helmholtz Centre for Environmental Research - UFZARSOlux - A Project of the Helmholtz Centre for Environmental Research - UFZ
Arsenic-Biosensor based on Bioreporter BacteriaArsenic-Biosensor based on Bioreporter Bacteria


Approximately 137 million people around the world 
consume arsenic contaminated water, which largely 
exceeds the World Health Organization‘s (WHO) 
threshold of 10 μg/L. Estimates show that about 50 
million people in Bangladesh alone are directly affected 
by a fl uctuating release of arsenic into the groundwater 
(Ravenscroft, 2009). The changing concentrations 
therefore necessitate regular fi eld testing of wells.


ARSOlux is a robust, precise and easy 
to handle water test kit. It is possible 
to detect the arsenic concentration in 
drinking water sustainably and in a 
simple procedure directly in the fi eld. In 
2010, the ARSOlux team together with 
the responsible authorities organized a 
measuring campaign in Bangladesh. Many 
wells in the areas Satkhira, Narayanganj, 
Chandpur, Pabna und Patuakhali were 
randomly tested. Additional measuring 
campaigns are planned in Bangladesh, 
Nepal, India and Mongolia.


The patented arsenic-biosensor emits light when brought 
into contact with arsenic dissolved in water. The bio-
luminescence of the genetically modifi ed bioreporter 
bacteria E.coli K12 is detected by a portable measuring 
device called ‘luminometer‘. The quantifi able light intensity 
correlates directly with the arsenic concentration in 
the water sample. Our software stores the test results 
electronically and can easily transfer them to a computer. 
In comparison to chemical tests, the ARSOlux-biosensor is 
free of toxins, easy to handle and suitable for many parallel 
measurements.


Contact:
Sonja Hahn-Tomer (Project Manager)
Phone:  + 49 341 235 1364 
      arsolux@ufz.de
 
For further information visit:
www.arsolux.ufz.de


   Helmholtz Centre for 
Environmental Research - UFZ 
Permoserstraße 15
04318 Leipzig / Germany
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4  Water sampling and analysis

Geogenic Contamination Handbook 10

Other semi-quantitative field test kits

The  Asia  Arsenic  Network,  an  early  player  in  arsenic  testing  and  kit  development,

continues  to  market  an  inexpensive  kit  with  a  range  of  20–700  µg/L  in  Bangladesh.  A

variation  on  this  kit,  measuring  arsenic  from  10–500  µg/L,  was  developed  by  the

Environment and Public Health Organization, Nepal. 

A joint project between UNICEF and the Rajiv Gandhi National Drinking Water Mission in

India  has  developed  specifications  for  a  field  kit  that  does  not  use  the  conventional

mercuric-bromide paper. Instead, a detector tube is filled with a granular medium coated

with a secondary colour reagent that reacts with arsenic and mercuric bromide to produce

a pink colour. Following completion of the test, the arsenic concentration (10–110 µg/L) is

read  directly  by  measuring  the  extent  of  pink  colour  penetration  in  the  detector  tube.

Specifications for the kit are available from the Rural Water Supply Network. 

UNICEF  also  supported  the  development  of  locally  manufactured  arsenic  test  kits  in

China, Thailand and Vietnam, and in China and Thailand, they are still  in use.  The Thai

kit, developed and marketed by Mahidol University, has a detection range of 5–500 µg/L

and is used in Thailand and in other countries in the region.

 

Table 4.2 Overview of commercially available quantitative arsenic field test kits (this list does not
include  all  available  kits,  and  it  is  not  intended  as  an  endorsement  of  any  of  the
companies or products listed):

Wagtech/Palintest 
(Digital Arsenator, DigiPAsS)

The Digital Arsenator detects arsenic within a
reported range of 2–100 µg/L. Wagtech also produces
a Visual Arsenic Detection Kit, which uses a visual
reference colour chart instead of the optical
photometer. It has a reported range of 10–500 µg/L. It
has been widely used in Bangladesh, Kenya and other
countries.

Operation-Leaflet_1

Material-Safety-Data-Sheet_(Sachets)

Material-Safety-Data-Sheet_(Tablets)

Where to buy: www.wagtech.com, www.palintest.com 

Merck 
(Spectroquant®, Nova 60A)

Merck sells a digital photometer arsenic kit
(Spectroquant®) with a reported range of 1–100 µg/L.
The Merck photometers are typically used in a
laboratory setting, but one model (Nova 60A) comes
with a battery pack and can be used as a portable
instrument.

Operation-Manual

Material-Safety-Data-Sheet

Where to buy: www.merck-chemicals.com

 

http://arsenic.ddo.jp/aan/index-e.htm
http://arsenic.ddo.jp/aan/index-e.htm
http://arsenic.ddo.jp/aan/index-e.htm
http://enpho.org/main/
http://enpho.org/main/
http://enpho.org/main/
http://enpho.org/main/
http://enpho.org/main/
http://www.rural-water-supply.net/en/resources/details/438
http://www.rural-water-supply.net/en/resources/details/438
http://www.rural-water-supply.net/en/resources/details/438
http://www.rural-water-supply.net/en/resources/details/438
http://www.sc.mahidol.ac.th/research/inovation/page2.htm
http://www.sc.mahidol.ac.th/research/inovation/page2.htm
http://www.merck-chemicals.com
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For Veri�cation of readings 
less than 100µgl/ppb…


Use the Palintest DigiPAsS – fully portable 
�eld device giving accurate digital read-out 


between 2 and 100µgl.


e mail: export@palintest.com  website: www.palintest.com


If you have any enquiries regarding the DigiPAaS please contact  Palintest’s nearest local in country agent or at the above e-mail address.


 


 


             Graduated
Flask


Take one Hydrogen Sulphide Removal Filter
and insert into the bottom end of the bung.


 


Take Red Filter (Removal) Slide
and open.


 


 


Take one Filter Paper from red labelled pot, use forceps and/or
gloves to insert into position. (repeat �lter paper insertion as before)  


 Get Bung device and ONLY insert 
the Red Filter (Removal) Slide into the top slot.


Take Black Arsenic Filter Slide and open. 
Take one Filter Paper from black labelled pot, use


forceps and/or gloves to insert into position ensuring 
the �lter paper is evenly covering the hole.Then 


�rmly close slide holder, taking care to locate the pins 
in the slide holder correctly.


Dilution Tube Cleaning
Brush


Colour Chart Waste Disposal Bag,
Gloves & Forceps


Tri-Filter Arsenic Trap
(Bung)


Operation Equipment Key


Stage 1: Loading bung device


Stage 2: Sample Preparation


Hydrogen Sulphide
Removal Filters x4


Black Filter Slide
(Detection) x4


Red Filter Slide
(Removal) x4


DigiPAsS Operation Manual - VCDK


Wag-WE10600


Filter Paper (arsenic test)
(Labelled Black)


Filter Paper (removal)
(Labelled Red) Tablets A2


Powder Sachet


A 1


A2


Immediately push down bung 
device �rmly into the �ask.


Wait approximately 20 minutes 
(refer to clock/ watch)


After 20 minutes remove black 
slide and proceed to stage 4.


Take �ask and �ll to the 
50ml line with sample 


water and place on 
a �rm surface.


Take A1 powder 
sachet and pour 


into the �ask.


Pick up loaded bung
device and check 


�lter slides are fully 
pushed into bung.


Take tablet A2 from 
container and drop


carefully into the �ask,
sample will start to �zz.


Stage 3: Arsenic Measurement (colour comparison - using the colour chart)


Remove Black Filter Slide
from Bung device. 


Record corresponding Colour. Match from colour chart
to obtain result in µg/l (ppb). 


If test result reads above 500µg/l (ppb) use dilution 
tube with de-ionised water and convert accordingly.


Then go back to stage 1 and do test again.


X5


X2


X3
X4


X1


DigiPAsS Operation Manual - VCDK
Wag-WE10600
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SAFETY DATA SHEET


ARSENIC KIT A1 SACHET


1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING


PRODUCT NAME ARSENIC KIT A1 SACHET


APPLICATION TESTING WATER


PALINTEST LIMITEDSUPPLIER


PALINTEST HOUSE


TEAM VALLEY


GATESHEAD


TYNE & WEAR NE11 0NS


ENGLAND


TEL 0191 491 0808


FAX 0191 482 5372


palintest@palintest.com


EMERGENCY TELEPHONE 0191 491 0808 (Mon-Fri 08:45 - 16:45)


2 HAZARDS IDENTIFICATION


Irritating to eyes and skin. Harmful to aquatic organisms,  may cause long-term adverse effects in the aquatic environment.


CLASSIFICATION Xi;R36/38. R52/53.


ENVIRONMENT


The product contains a substance which is harmful to aquatic organisms and which may cause long term adverse effects in the aquatic 


environment.


HUMAN HEALTH


The product is irritating to eyes and skin.


3 COMPOSITION/INFORMATION ON INGREDIENTS


EC No.Name ClassificationCAS-No. Content


226-218-8SULPHAMIC ACID Xi;R36/38 R52/535329-14-6 70%


The Full Text for all R-Phrases are Displayed in Section 16


4 FIRST-AID MEASURES


INHALATION


Move injured person into fresh air and keep person calm under observation. If necessary,  seek hospital and bring these instructions.


INGESTION


Get medical attention.


SKIN CONTACT


Wash skin with soap and water.  Get medical attention if irritation persists after washing.


EYE CONTACT


Immediately flush with plenty of water for up to 15 minutes. Remove any contact lenses and open eyelids widely. If irritation persists: 


Continue flushing during transport to hospital. Bring these instructions.


5 FIRE-FIGHTING MEASURES


EXTINGUISHING MEDIA


Use fire-extinguishing media appropriate for surrounding materials.


SPECIAL FIRE FIGHTING PROCEDURES


Avoid breathing fire vapours.


SPECIFIC HAZARDS


Fire creates:  Nitrous gases (NOx).  Sulphurous gases (SOx).


PROTECTIVE MEASURES IN FIRE


Self contained breathing apparatus and full protective clothing must be worn in case of fire.
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ARSENIC KIT A1 SACHET


6 ACCIDENTAL RELEASE MEASURES


PERSONAL PRECAUTIONS


Wear protective clothing as described in Section 8 of this safety data sheet. Follow precautions for safe handling described in this safety 


data sheet.


ENVIRONMENTAL PRECAUTIONS


Do not allow ANY environmental contamination.


SPILL CLEAN UP METHODS


Transfer to a container for disposal.


7 HANDLING AND STORAGE


USAGE PRECAUTIONS


Avoid inhalation of dust and contact with skin and eyes.


STORAGE PRECAUTIONS


Store in tightly closed original container in a dry and cool place.


8 EXPOSURE CONTROLS/PERSONAL PROTECTION


PROTECTIVE EQUIPMENT


ENGINEERING MEASURES


Provide adequate ventilation. Observe Workplace Exposure Limits and minimise the risk of inhalation of dust.


RESPIRATORY EQUIPMENT


No specific recommendation made,  but respiratory protection may still be required under exceptional circumstances when excessive air 


contamination exists.


HAND PROTECTION


Use suitable protective gloves if risk of skin contact.


EYE PROTECTION


Goggles/face shield are recommended.


HYGIENE MEASURES


Wash promptly if skin becomes contaminated.


9 PHYSICAL AND CHEMICAL PROPERTIES


APPEARANCE Crystalline powder


COLOUR White


ODOUR Odourless


SOLUBILITY Soluble in water


10 STABILITY AND REACTIVITY


STABILITY


Stable under normal temperature conditions and recommended use.


CONDITIONS TO AVOID


Avoid heat.


HAZARDOUS DECOMPOSITION PRODUCTS


By heating,  vapours/gases hazardous to health may be formed.


11 TOXICOLOGICAL INFORMATION


TOXICOLOGICAL INFORMATION


No information available.
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INHALATION


May cause irritation to the respiratory system.


SKIN CONTACT


Irritating to skin.


EYE CONTACT


Irritating to eyes.  May cause chemical eye burns.


ROUTE OF ENTRY


Skin and/or eye contact.  Ingestion.  Inhalation.


12 ECOLOGICAL INFORMATION


ECOTOXICITY


Dangerous for the environment: May cause long-term adverse effects in the aquatic environment.


13 DISPOSAL CONSIDERATIONS


DISPOSAL METHODS


Dispose of waste and residues in accordance with local authority requirements.


14 TRANSPORT INFORMATION


UK ROAD CLASS 8


PROPER SHIPPING NAME SULPHAMIC ACID


2967UN NO. ROAD IIIUK ROAD PACK GR.


8ADR CLASS NO. Class 8: Corrosive substances.ADR CLASS


IIIADR PACK GROUP (E)TUNNEL RESTRICTION CODE


80HAZARD No. (ADR) 8ADR LABEL NO.


2ZHAZCHEM CODE 80GC2-II+IIICEFIC TEC(R) NO.


8RID CLASS NO. IIIRID PACK GROUP


2967UN NO. SEA 8IMDG CLASS


IIIIMDG PACK GR. F-A,  S-BEMS


2967UN NO. AIR 8AIR CLASS


IIIAIR PACK GR.


15 REGULATORY INFORMATION


LABELLING


Irritant


RISK PHRASES


R36/38 Irritating to eyes and skin.


R52/53 Harmful to aquatic organisms,  may cause long-term adverse effects in the aquatic 


environment.


SAFETY PHRASES


S24/25 Avoid contact with skin and eyes.


S26 In case of contact with eyes,  rinse immediately with plenty of water and seek medical 


advice.


S37 Wear suitable gloves.


S60 This material and its container must be disposed of as hazardous waste.
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ARSENIC KIT A1 SACHET


16 OTHER INFORMATION


REV. NO./REPL. SDS GENERATED Version 1


SAFETY DATA SHEET STATUS


Approved.


DATE 12 March 2010


SIGNATURE D Ellis


RISK PHRASES IN FULL


Irritating to eyes and skin.R36/38


Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.R52/53


DISCLAIMER


This information relates only to the specific material designated and may not be valid for such material used in combination with any other materials or in 


any process.  Such information is, to the best of the company's knowledge and belief, accurate and reliable as of the date indicated. However, no 


warranty guarantee or representation is made to its accuracy, reliability or completeness. It is the user's responsibility to satisfy himself as to the 


suitability of such information for his own particular use.
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SAFETY DATA SHEET


ARSENIC KIT A2 TABLETS


1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING


PRODUCT NAME ARSENIC KIT A2 TABLETS


APPLICATION TESTING WATER


PALINTEST LIMITEDSUPPLIER


PALINTEST HOUSE


TEAM VALLEY


GATESHEAD


TYNE & WEAR NE11 0NS


ENGLAND


TEL 0191 491 0808


FAX 0191 482 5372


palintest@palintest.com


EMERGENCY TELEPHONE 0191 491 0808 (Mon-Fri 08:45 - 16:45)


2 HAZARDS IDENTIFICATION


Harmful in contact with skin and if swallowed. Causes burns.


CLASSIFICATION Xn;R21/22. C;R34.


3 COMPOSITION/INFORMATION ON INGREDIENTS


EC No.Name ClassificationCAS-No. Content


241-004-4SODIUM BOROHYDRIDE T;R24/25. C;R34. F;R14/15.16940-66-2 10-30%


231-598-3SODIUM CHLORIDE -7647-14-5 60-100%


The Full Text for all R-Phrases are Displayed in Section 16


4 FIRST-AID MEASURES


INHALATION


Unlikely route of exposure as the product does not contain volatile substances.


INGESTION


Get medical attention.


SKIN CONTACT


Wash the skin immediately with soap and water.  Get medical attention promptly if symptoms occur after washing.


EYE CONTACT


Immediately flush with plenty of water. Remove any contact lenses and open eyes wide apart. Call an ambulance and continue flushing 


during transportation to hospital. Bring these instructions.


5 FIRE-FIGHTING MEASURES


EXTINGUISHING MEDIA


Do not use water as an extinguisher. Use:  Dry chemicals.


UNUSUAL FIRE & EXPLOSION HAZARDS


Component (Sodium Borohydride) may react with water to release flammable gases.


PROTECTIVE MEASURES IN FIRE


Self contained breathing apparatus and full protective clothing must be worn in case of fire.


6 ACCIDENTAL RELEASE MEASURES


PERSONAL PRECAUTIONS


Wear protective clothing as described in Section 8 of this safety data sheet. Follow precautions for safe handling described in this safety 


data sheet.
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ENVIRONMENTAL PRECAUTIONS


Do not discharge onto the ground or into water courses.


SPILL CLEAN UP METHODS


Avoid generation and spreading of dust.  Collect in containers and seal securely.  Flush contaminated area with plenty of water. Do not 


contaminate water sources or sewer.


7 HANDLING AND STORAGE


USAGE PRECAUTIONS


Read and follow manufacturer's recommendations.


STORAGE PRECAUTIONS


Store in tightly closed original container in a dry and cool place.


8 EXPOSURE CONTROLS/PERSONAL PROTECTION


Std STEL - 15 minTWA - 8 hrsName Notes


WEL 2  mg/m3SODIUM CHLORIDE


WEL = Workplace Exposure Limit.


PROTECTIVE EQUIPMENT


RESPIRATORY EQUIPMENT


No specific recommendation made,  but respiratory protection may still be required under exceptional circumstances when excessive air 


contamination exists.


HAND PROTECTION


Use suitable protective gloves if risk of skin contact.


EYE PROTECTION


Goggles/face shield are recommended.


HYGIENE MEASURES


Wash promptly with soap & water if skin becomes contaminated.


9 PHYSICAL AND CHEMICAL PROPERTIES


APPEARANCE Solid


COLOUR White


ODOUR Odourless


10 STABILITY AND REACTIVITY


STABILITY


Stable under normal temperature conditions and recommended use.


CONDITIONS TO AVOID


Avoid heat.


11 TOXICOLOGICAL INFORMATION


TOXICOLOGICAL INFORMATION


No information available.


INHALATION


Unlikely to be hazardous by inhalation because of the low vapour pressure of the substance at ambient temperature.


INGESTION


Harmful if swallowed.


SKIN CONTACT


Causes burns.
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EYE CONTACT


Causes burns.


12 ECOLOGICAL INFORMATION


ECOTOXICITY


The product components are not classified as environmentally hazardous. However,  this does not exclude the possibility that large or 


frequent spills can have a harmful or damaging effect on the environment.


13 DISPOSAL CONSIDERATIONS


DISPOSAL METHODS


Dispose of waste and residues in accordance with local authority requirements.


14 TRANSPORT INFORMATION


GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG,  IATA,  


ADR/RID).


No transport warning sign required.


15 REGULATORY INFORMATION


LABELLING


Corrosive Harmful


CONTAINS SODIUM BOROHYDRIDE


RISK PHRASES


R21/22 Harmful in contact with skin and if swallowed.


R34 Causes burns.


SAFETY PHRASES


S24/25 Avoid contact with skin and eyes.


S36/37/39 Wear suitable protective clothing,  gloves and eye/face protection.


S45 In case of accident or if you feel unwell,  seek medical advice immediately (show label 


where possible).


S60 This material and its container must be disposed of as hazardous waste.


16 OTHER INFORMATION


REV. NO./REPL. SDS GENERATED Version 1


SAFETY DATA SHEET STATUS


Approved.


DATE 13 March 2010


SIGNATURE D Ellis


RISK PHRASES IN FULL


Not classified.NC


Reacts violently with water, liberating extremely flammable gases.R14/15


Toxic in contact with skin and if swallowed.R24/25


Causes burns.R34


DISCLAIMER


This information relates only to the specific material designated and may not be valid for such material used in combination with any other materials or in 


any process.  Such information is, to the best of the company's knowledge and belief, accurate and reliable as of the date indicated. However, no 


warranty guarantee or representation is made to its accuracy, reliability or completeness. It is the user's responsibility to satisfy himself as to the 


suitability of such information for his own particular use.
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1  Photometers


When a beam of light is transmitted through a  colored solution, then this 
beam loses its intensity, in other words a part of the light is absorbed by 
the solution. Depending on the substance in question, this absorption 
occurs at specific wave lengths.


Monochromators (e. g. narrow-band interference filters, lattices) are used 
to select the wavelength from the total spectrum of a tungsten-halogen 
lamp (VIS spectrum), a deuterium lamp (UV spectrum) or, respectively, a 
xenon lamp.


The intensity of the absorption can be characterized using the transmit-
tance T (or, respectively, T in percent).


 T = I/I0


 I0 = Initial intensity of the light
 I   = Intensity of the transmitted light


If the light is not absorbed at all by a solution, then this solution has a 
transmittance of 100 %; a com plete absorption of the light in the solution 
means 0 % transmittance.


The measure generally used for the absorption of light is the absorbance 
(A), since this correlates directly with the concentration of the absorbing 
substance. The fol lowing connection exists between absorbance and 
transmittance:


 A = – log T


Experiments by BOUGUER (1698–1758) and LAMBERT (1728–1777) 
showed that the absorbance is dependent on the thickness of the ab-
sorbing layer of the cell used. The relationship between the absorbance 
and the concentration of the analyte in ques tion was discovered by BEER 
(1825–1863). The combination of these two natu ral laws led to the deri va-
tion of Lambert-Beer’s law, which can be described in the form of the fol-
lowing equation:


 A =  · c · d 


 = Molar absorptivity, in l/mol xcm 
 d = Path length of the cell, in cm
 c  = Concentration of the analyte, in mol/l


1.1  Photometry
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The photometers that belong to the Spectroquant® Analysis System differ 
from con ven tional photo meters in the following important aspects:


• The calibration functions of all test kits are electronically stored.


• The measurement value can be immediately read off from the display   
 in the de sired form.


• The method for the test kits (Cell Tests and reagent tests) belonging to  
 the Spectroquant® analysis system is automatically selected via the   
 scanning of the bar code.


• All cells formats used are automatically identified and the correct meas- 
 uring range is selected automatically.


• Instrument-supported AQA ensures that measurement results can be   
 used as secure, reproducible, and recognized analytical results.


• New methods can be downloaded from the internet site 
 www.merck-chemicals.com/photometry and permanently stored in the  
 instrument.


For technical data and instructions for use please refer to the section 
“Function description” or can also be found on the internet.


1.2  The Photometers


2  Photometric Test Kits


By means of reagents, the component of a sample to be analyzed is con-
verted into a colored compound in a specific reaction. The reagents or 
reagent mix tures contain – in addition to the reagent selective for a para-
meter to be determined – a number of auxi liary substances that are 
essential for the course of the reaction. These include, for example, buffers 
for adjusting the pH to the optimal value for the reaction, and masking 
agents that suppress or mini mize the influence of interfering ions.


The color reactions are in most cases based on standardized analytical 
methods specifically optimized in terms of ease of use, a low working 
effort, and shorter reaction times. Furthermore, methods cited in the litera-
ture or developed by ourselves are also used. Details on the respective ref-
erence procedures are stated in the package insert or else in the para-
meter overview.


2.1  Basic Principle


1  Photometers
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2  Photometric Test Kits


The principle behind the reagent tests is that the reagents necessary for the 
color reaction are com bined in the form of liquid concentrates or solid-sub-
stance mixtures. A few drops of the reagent concentrate are added to the 
sample. This means that there is no need to dilute the sample, which in turn 
enhances the sensitivity of the detection. The procedure generally used in 
classical photometry by which the sample is made up to a defined volume 
in a volumetric flask is dispensed with.


The method is selected automatically by means of the scanning of the bar 
code by the AutoSelector.
All cells formats used are automatically identified and the correct measur-
ing range is selected automatically.
Subsequently the result is automatically shown on the display.


2.1.2  Spectroquant® Reagent Tests


Identification mark for the 
correct insertion into the cell 
compartment of the photo-
meter


Cat. No. of test kit


Designation of test kit


Details regarding contents


Special cell in 
optical quality


2.1.1  Spectroquant® Cell Tests


Leakproof cap


Bar code for identification 
in the photometer


Risk phrases


Highly precise dosage of 
the reagent


14560


CSB/COD
Quecksilber(II)-sulfat,
Schwefelsäure


Mercury(II) sulfate,
sulfuric acid


Mercure(II) sulfate,
acide sulfurique


Mercurio(II) sulfato,
ácido sulfúrico


7.91145.608x-XXXXXX


Merck KGaA, 
64271 Darmstadt, Germany


Additional reagent(s)
Certain cell tests, e. g. COD or nitrite, already contain all necessary rea-
gents in the cells, and the sample must merely be added with a pipette.
In other tests, however for reasons of chemical compatibility it is neces-
sary to separate the test into two or three different reagent mixtures. In 
such cases, besides the sample a metered reagent must also be added.
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The intensity of the color of a solution, measured as the absorbance, is 
proportional to the concentration of the respective analyte only within a 
specific range. This mea sur ing range (effective range) is electro nically 
stored in the photometers for each in di vidual test kit .


Below the specified measuring range, either a different cell or else another 
procedure must be used. The lower limit of the measuring range either 
takes the form of non linearity of the calibration curve, as shown in the 
figure, or else is given by the method detection limit. The method detec-
tion limit of an analytical method is the lowest concentration of the ana-
lyte in question that can be measured quantitatively with a defined degree 
of probability (e. g. 99 %).
The upper limit of the measuring range is the point at which the linear 
correlation between the concentration and the absorbance ends. In such a 
case the sample must be diluted accordingly so that it lies ideally in the 
middle of the ef fective  range (least-error measurement).


In photometry it is conventional practice to measure against the reagent 
blank va lue. Here the analysis is carried out “blind”, i.e. without any ana-
lyte added. In stead of the sample volume, the corresponding quantity of 
distilled or DI water is used. This reagent blank value is prestored in the 
photometers belonging to the Spectroquant® analysis system, which 
means that - due to the high batch reproducibility - it is possible to dis-
pense with a separate measurement of the reagent blank. At the lower 
limit of the measuring range, the accuracy of the determination can be 
enhanced by performing the measurement against a separately prepared 
reagent blank.


2  Photometric Test Kits


2.2  Notes for Practicle Use


2.2.1  Measuring range


Concentration


A
bs


or
ba


nc
e
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 Cat. No. Method Correct indi- Color change
  cation of 
  result up to
  sample conc. 


 114739 Ammonium CT   100 mg/l turquoise instead of green


 114558 Ammonium CT    500 mg/l turquoise instead of green


 114544 Ammonium CT  1000 mg/l turquoise instead of green


 114559 Ammonium CT  5000 mg/l turquoise instead of green


 114752 Ammonium Test    100 mg/l turquoise instead of green


 100683 Ammonium Test  2500 mg/l turquoise instead of green


 100605 Bromine Test      50 mg/l yellow instead of red


 100595 Chlorine CT      25 mg/l yellow instead of red


 100597 Chlorine CT      25 mg/l yellow instead of red


 100598 Chlorine Test      25 mg/l yellow instead of red


 100602 Chlorine Test      25 mg/l yellow instead of red


 100599 Chlorine Test      25 mg/l yellow instead of red


 100086/ Chlorine Test    300 mg/l yellow instead of red
  87/88  


 100608 Chlorine Dioxide Test         15 mg/l yellow instead of red


 114553 Copper CT      50 mg/l turquoise instead of blue


 114767 Copper Test      50 mg/l turquoise instead of blue


 114557 Fluoride CT        5 mg/l brown instead of violet


 100809 Fluoride CT        5 mg/l brown instead of violet


 114598 Fluoride Test           5 (50) mg/l brown instead of violet


 100606 Iodine Test      50 mg/l yellow instead of red


 101632 Monochloramine Test 300 mg/l turquoise instead of green


 100607 Ozone Test      15 mg/l yellow instead of red


 114551 Phenol CT    100 mg/l weakening of color


 114831 Silver Test        5 mg/l no change (flocculation)


In some cases the intensity of the color of the solution and thus the ab-
sorbance can drop again when very high concentrations of the analyte 
are present. The examples are listed in the following table. The values indi-
cated in the display are cor rect up to the concentrations specified in the 
third column, and false measuring values are ob tained above these con-
centrations. In such a case it is necessary to conduct a plau sibility check 
by running preliminary tests using test strips or dilution.


2  Photometric Test Kits
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Chemical reactions follow an optimal course only within a certain pH 
range. The rea gents contained in the test kits produce an adequate buf-
fering of the sample sol u tions and ensure that the pH optimal for the reac-
tion in question is obtained.


Strongly acidic (pH < 2) and strongly alkaline (pH >12) sample solutions 
can prevent the pH from being adjusted to an optimal range, since under 
certain circumstances the buffering capacity of the test-kit reagents may 
not be sufficient. Any necessary correction is made by the dropwise addi-
tion of diluted acid (reduces the pH) or diluted lye (raises the pH), testing 
the pH with suitable indicator strips after each drop is added. The addition 
of the acid or lye results in a dilution of the test solution. When up to five 
drops are added to 10 ml of sample, the change in the volume can be 
neglected, since the resultant error is lower than 2 %. The addition of larg-
er quantities should be duly con sidered by adjusting the sample volume 
accordingly.


The specified pH values for the sample solution and, wherever applicable, 
for the measurement solution are defined in the respective package 
inserts and in the analy sis instruc tions in chapter 3 of the manual.


2  Photometric Test Kits


2.2.2  Influence of pH


The temperature of the sample solution and the reagents may have an 
effect on the color reaction and thus on the measurement result. The typi-
cal tempe ra ture course is illustrated in the figure.


If the sample temperature is lower than 15 °C, false-low results must be 
reckoned with. Temperatures exceeding 30°C generally influence the sta-
bility of the com pound that is formed in the reaction. The optimal tem-
perature for the color reaction is stated in the package inserts of the 
respective Spectro quant® test kits.


Attention! After thermic decomposition proce dures, the de  termina-
tion of COD or total contents of nitro gen, phos  pho rus, or metal, a 
sufficient wait ing time must be allowed for to permit the solution 
cool to room temperature.


2.2.3  Influence of Temperature


Temperature (°C)


A
bs


or
ba


nc
e


20 4010 30


Most of the color reactions require a certain time to reach the maximum 
color in ten sity. The solid curve in the figure at the right gives a schematic 
impression of a typical time course. The behavior of relatively instable col-
or reactions with time is shown by the dotted curve.


The reaction time specified in the working instruc tions refers to the period 
of time from the addition of the last reagent until the actual measurement. 
In addition, the package inserts for the individual test kits also state the 
time interval in which the mea sure ment value does not change. The maxi-
mum time inter val is 60 minutes; this time should not be ex ceeded, even in 
the case of stable color reactions.


2.2.4  Time Stability


Reaction time (minutes)


A
bs


or
ba


nc
e


30 60
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Foreign substances in the sample solution can


• raise the measurement value as a result of an amplification of the 
 reaction


• lower the measurement value as a result of a prevention of the reaction.


A quantification of this effects is stated in tabular form in the respective 
package inserts for the most important foreign ions. The tolerance limits 
have been deter mined for the indi vidual ions; they may not be evaluated 
cumulatively.


Suitability for use in seawater
A tabular survey (see appendix 1) provides infor mation on the suitability of 
the tests in connection with seawater and also on the tolerances for salt 
concentrations.


2  Photometric Test Kits


2.2.5  Influence of Foreign Substances


2.2.6  Dosing the Reagents


Small amounts of liquids are dosed by counting the number of drops from 
a leak proof bottle. 
 When using dropper bottles it is extremely important that the  
 bottle be held vertically and that the drops be added slowly   
 (approx. 1 drop per second). If this is not observed, the cor-  m


 rect drop size and thus the correct amount of reagent are not  
 achieved.


A positive-displacement pipette should be used for larger quantities of liq-
uid or for the exact dosage of smaller reagent quantities. In these cases 
the reagent bottles are not fitted with a dropper insert.


Solid substances are dosed either with the dose-metering cap or with 
microspoons that are integrated into the screw cap of the respective rea-
gent bottle. The dose-metering cap is used for solid reagents or reagent 
mixtures that are free-flowing.
In all other cases the substances are dosed with the microspoon.


In this case it is necessary to add only level microspoonfuls. To this end 
the spoon must be drawn over the brim of the reagent bottle.


At the first use replace the black screw cap of the reagent bottle by the 
dose-metering cap.
Hold the reagent bottle vertically and, at each dosage, press the slide all 
the way into the dose-metering cap. Before each dosage ensure that the 
slide is completely retracted.


  Reclose the reagent bottle with the black screw cap at the   
  end of the measurement series, since the function of the rea-m


 gent is impaired by the absorption of atmospheric moisture.
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The taking of samples is the first and most impor tant step on the way to 
obtaining the correct ana lysis result. Not even the most exact method of 
analysis can correct any mistakes made in the taking of the sample. The 
objective of the sampling proce dure is to gain a sample with a represen-
tative com position. The most important pre condition for gain ing a re-
presentative sample is the identification of the suitable sampling site. 
Here it must be borne in mind that the solution to be investigated can dis-
play varying con centrations in different places at different times.


In sampling, a distinction is made between manual and automatic meth-
ods. In many cases a true picture of the average composition of the sam-
ple can be obtained only once several individual samples have been col-
lected; this can be done manually or with an automatic sampler.


Clean plastic containers with a volume of 500 or 1000 ml are suitable for 
collecting samples. They should be rinsed several times, under vigorously 
shaken, with the water to be investigated, and then filled free of air bub-
bles and immediately closed tightly. The containers must be protected 
against the effects of air and heat and then be forward ed for the further 
analytical steps as soon as possible. In ex ceptional cases, preserva tion 
measures in the form of short-term refrigeration at +2 to +5 °C and 
chemical conservation can be taken.


The Spectroquant® test kits are in most cases stable for 3 years when 
stored in a cool, dry place. A few test kits have a lower shelf-life of 18 or 
24 months or must else be stored in a refrigerator.
COD Cell Tests must be stored protected from light.
The expiry date of the package unit is printed on the outer label. The shelf-
life may become reduced when the reagent bottles are not reclosed tightly 
after use or when the test kit is stored at temperatures higher than those 
specified.


2  Photometric Test Kits


2.2.7  Shelf-life of the Reagents


3  Sample Preparation


3.1  Taking Samples


Sample preparation covers all the steps necessary before the actual anal-
ysis can be performed.


 Parameter Preservation
 COD +2 to +5 °C max. 24 h or
 –18 °C max. 14 days
 N compounds:  analyze immediately, only in exceptional case
 NH4-N, NO3-N, NO2-N +2 to +5 °C max. 6 h
 P compounds:  short-term storage, no preservation;
 PO4-P, P total with nitric acid to pH 1, max. 4 weeks
 Heavy metals short-term storage, no preservation; 
 with nitric acid to pH 1, max. 4 weeks
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3  Sample Preparation


3.2  Preliminary Tests


Correct measurement results can be obtained only within the measuring 
range spe ci fied for each indi vi dual parameter. When dealing with sample 
solutions of an un known concentration, it is advisable to  establish whether 
the sample concentration is indeed within the specified measuring range, 
ideally roughly in the middle of the range.
Preliminary tests enhance the analytical reliability and make the determi-
nation of the necessary dilution ratios in the case of high concentrations 
easier. Merckoquant® Test Strips are very well suited for preliminary 
tests.


3.3  Dilution


Dilution of samples is necessary for two reasons:


• The concentration of the parameter under investigation is too high, i. e.  
 it lies out side the measuring  range.


• Other substances contained in the sample interfere with the determina- 
 tion (matrix interference); false-high or false-low results may ensue.


The following auxiliaries are absolute prerequisites for the dilution of the 
sample:


• Volumetric flasks of varying sizes (e.g. 50, 100 and 200 ml)


• Positive-displacement pipette


• Distilled or DI water.


Only dilutions carried out with these auxiliary pro ducts are of sufficient reli-
ability in the area of trace analysis, to which photometry belongs (for the 
sim pli fied procedure see page 14).


An important aspect here is that once the volumetric flask has been filled 
up to the mark with distilled water the flask is closed and the contents are 
thoroughly mixed.


The dilution factor (DF) resulting from the dilution procedure is calculated 
as follows:


 DF  =    
Final volume (total volume)


           Initial volume (sample volume)


The analytical result is subsequently multiplied by the dilution factor.


A calculation can be dispensed with when the dilu tion is programmed into 
the pho tometer. The dilution number (see the table on page 14) is 
entered and the measure ment value is subsequently calculated cor rectly 
and immediately displayed.
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3  Sample Preparation


 Desired Volume of  Volume of Dilution Dilution 
 dilution sample distilled water factor number
  [ml] [ml]


 1:2 5 5 2 1+1
 1:3 5 10 3 1+2
 1:4 2 6 4 1+3
 1:5 2 8 5 1+4
 1:10 1 9 10 1+9


All dilutions should be made in such a way that the measurement value 
lies in the middle of the measur ing range. As a rule, the dilution factor 
should never be higher than 100. In the event that yet higher dilu tions 
become necessary all the same, then this must be done in two separate 
steps.


Example 


Step 1: Make up 2 ml of sample to 200 ml with distilled water;
  DF = 100, dilution number 1+ 99


Step 2: Take 5 ml of the above solution and  make up to 100 ml;
 DF = 20, dilution number 1+19


The dilution factor for the total dilution is calcu lated by multiplying the 
individual dilutions:


DF total = DF1 x DF2 = 100 x 20 = 2000, dilution number 1+1999


Simplified procedure
Dilutions up to 1:10 can also be prepared without volumetric flasks in a 
glass bea ker, measuring the volumes of the sample and the dilution water 
using  a pre viously calibrated positive-displacement pipette (see table for 
instructions).


3.4  Filtration


Strongly turbid samples require pretreatment before they can determined 
in a photometer, since the effect of turbidity can result in considerable 
variations in the measurement values and in false-high readings. Care 
must be taken here to ensure that the sub stance to be deter mined is not 
contained in the sus pended material, in which case a sample decom-
po si tion must be carried out.


Compounds that always occur in dissolved form (for example ammonium, 
nitrate, nitrite, chlorine, chlo ride, cyanide, fluoride, orthophosphate, and 
sulfate) permit a previous filtration, even when the sample solution is 
strongly turbid.


Weak turbidity is eliminated by the automatic turbi dity-correction 
feature built into the photo meter (see Function description, “Device set-up/
Correction function”); in such cases it is not necessary to filter the sample 
before analysis.


As a measure to distinguish between dissolved and undissolved water-
borne sub stances, the water  sample can be filtered through a simple 
paper filter. Following the recommendations stated in the refe rence me-
thods, membrane filters with a pore size of 0.45 µm are required for fine 
filtration.
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3  Sample Preparation


Draw out the liquid 
to be filtered with 
the syringe.


Screw the syringe 
tightly into the front 
side of the mem -
brane-filter attach-
ment.


Hold the syringe 
upright and slowly 
depress the piston 
upwards until the 
membrane- filter is 
fully wetted free of 
air bubbles.


Filter the contents 
of the  syringe into 
the intended glass 
vessel.


Procedure for microfiltration


As a measure to ensure that a representative sample can be taken in the 
presence of suspended matter in the water sample in question, for certain 
parameters - e. g. COD and the total content of heavy metals - the sample 
must be homogenized. This must be carried out using a high-speed blend-
er (2 minutes at 5000 –20 000 rpm and taking the sample while stirring.


3.5  Homogenization


Water-borne substances can be present in the sample for investigation in 
a variety of forms: as the ion, bound more or less solidly in a complex, or 
as a solid substance.


3.6  Decomposition


Complex


Solid 
substance


Ion
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The manner in which the sample is pretreated en ables the three pro-
portions to be dis tinguished from each other. This can be illustrated using 
a copper-containing waste water sample as an example.


Decomposition converts the substance to be deter mined into an ana-
lyzable form. In most cases, de composition agents take the form of acids 
in com bination with oxidiz ing agents; in exceptional cases (e. g. in the 
determination of total nitrogen) an alka line decomposition is more effec-
tive. The type of decomposition procedure used de pends on the analyte to 
be determined and the sample matrix.


3  Sample Preparation


Example


Filtration


FiltrationDecomposition Decomposition


The ready-to-use sample-decomposition products Spectro quant® Crack 
Set 10 and 20 are suited for the preparation of the sample materials for 
the determinations stated in the table.


The decomposition processes are carried out in the Spectro quant® ther-
moreactor (capacity: 12 or 24 decomposition cells) at 120 °C or, respec-
tively, 100 °C. Details regarding the heating times and further treatment 
can be found in the package inserts contained in the Spectroquant® 
Crack Set packs.


 Determination of Sample preparation with


 Total phosphorus* Crack Set 10 / 10C**


 Total chromium* Crack Set 10 / 10C
 [= sum of chromate and chromium(III)]


  Total metal Crack Set 10 / 10C
 [= sum of free and complex-bound metal]


  Total nitrogen* Crack Set 20


* The decomposition reagents are already contained in the packs of the respective cell tests.
** Decomposition cells are included in the pack; empty cells are required for the decomposition for 
 Crack Sets 10 and 20.


Total content  Dissolved proportion Dissolved proportion
Solid Substances 
Cu(OH)2
Complexes Cu-EDTA Complexes Cu-EDTA
Ions Cu2+  Ions Cu2+ Ions Cu2+


Result A  Result B Result C


Proportion:


Ionogenic = C
Complex = B–C
Solid Substances = A–B


Total content = A
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3  Sample Preparation
In the event that the sample to be analyzed is a highly contaminated ma-
terial (high proportion of organic substances) or water-insoluble samples, 
decomposition using concentrated acids and other agents is in dispensible. 
Corresponding examples from the collection of applications for real sam-
ples are available on request.


The necessity for decomposition can be checked according to the follow-
ing diagram:


For wastewater with a consistent composition, this check as a rule need 
be carried out only once. It is, however, advisable to check the result peri-
odically.


4  Pipetting System
Positive-displacement pipettes permit


• an exact dosage of the sample volume


• a precise measurement of sample and reagent volumes and of the   
 volumes of water for dilution purposes.


Pipettes of varying volumes and also ones with a fixed volume are available.


Sources of error and hints on how to avoid them:


• Closely follow the instructions for use contained with the pipette in   
 question.


• Check the pipetted volumes 


  a) by weighing using analytical scales (weighing ac cu racy ±1 mg),   
   1 ml of water at 20 °C = 1.000 g ±1 mg


  b) using Spectroquant® PipeCheck; 
   this is a pho tometric check of the pipette, and scales are not   
   necessary (see section “AQA”).


• Avoidance of spread effects by rinsing the pipette several times with   
 the solution to be pipetted.


• Always exchange the pipette tip.


• Draw up the liquid slowly and depress piston completely to discharge   
 the liquid.


Decomposition


Measurement


Result A 


A and B
idential?


No decomposition
necessary


Yes


Procedure


Measurement


Result B 


Procedure


NoDecomposition
necessary
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5  Analytical Quality Assurance (AQA)
The objective of analysis must always be to determine the true content of 
the analyte in question as accurately and precisely as possible.


Analytical Quality Assurance represents a suitable and indispensible 
method by which the quality of the user's own work can be assessed, 
errors in the measurement system diagnosed, and the comparability with 
the results obtained using the respec tive refe rence methods demonstrated.


Details regarding the necessity of AQA can be found in the in Memoran-
dum A 704 of the German Association for the Water Sector, Wastewater, 
and Waste Materials (Deutsche Vereinigung für Wasserwirtschaft, Abwas-
ser und Abfall e.V., DWA) and in the corresponding self-con trol/self-moni-
toring regulations of the Ger man federal states (available in english).


Causes for errors can include:


• the working materials used


• the handling


• the sample under investigation.


These errors have effects on both the accuracy and precision of the 
results obtained.


Photometers and photometric test kits possess specifications that are 
adhered to and above all else also documented by the manufacturer.


The certificate for the photometer enclosed with each device docu-
ments the quali ty of the measuring device.


5.1  Quality Control at the Manufacturer


18


Spectroquant® photometers 


Release 01/2012







5  Analytical Quality Assurance (AQA)


The certificate for the test kit, available for each lot produced, docu-
ments the quality of the reagents contained in the test kit.


Calibration function:
The calculated function must agree, within specified tolerances, with the 
function electronically stored in the photometer.


Confidence interval:
Maximum deviation from the desired value over the entire mea suring 
range; every measurement value can be affected by this deviation; this 
parameter is a measure for the accuracy.


Standard deviation for the procedure:
Measurement for the dispersion of the measurement values over the 
entire measuring range, ex pressed in ±mg/l.


Coefficient of variation for the procedure:
Measurement for the dispersion of the measurement values over the 
entire measuring range, ex pressed in %. The smaller the standard devia-
tion/ coefficient of variation for the procedure, the more pronounced the 
linearity of the calibration curve.


5.2  Quality Control for the User


= Test for the 
 overall system


Checking the 
working equip-
ment


Pipette Test kit Photometer Thermoreactor


Checking the 
handling 
operations


Test for recovery


Carefully pipette 3.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously.
Caution, the cell
becomes very hot!


Suspend the bottom
sediment in the cell by
swirling.


Heat the reaction cell in
the thermoreactor at
148 °C for 2 hours.


Remove the reaction
cell from the thermo-
reactor and place in a
test-tube rack to cool.


Swirl the cell after 
10 minutes.


Influence of the sample


Mischen
Küvette wird heiß,am Verschluss
anfassen


2 ml Probelösungin ein Reaktions-
küvette geben


im Thermoreaktor
erhitzen
148  C, 120 min


mind. 10 min
abkühlen


Abkühlen auf
Raumtemperatur
(mind. 30 min)


Mischen
Messen


C2/25   CSB 1500    Chemischer Sauerstoffbedarf
Me§bereich 100   1500 mg/l CSB 


1


4


.


7


2


5


8


0


3


6


9


C


14 mm


A complete check comprises the entire system, i. e. the working equipment 
and the mode of operation. The photometer offers an optimum degree of 
support in this re gard, in the form of the different quality mode. The instru-
ment, or the whole system (includ ing reagents and all accessories) will be 
checked, depending on which quality mode selected. All of checking oper-
ations can thus be supported by the pho tometer and the check values 
accordingly docu mented as per GLP (Good Laboratory Practice) recom-
mendations (see Function description, “Analytical Quality Assurance”).


The following diagram provides an overview regarding internal quality-
assurance aspects:
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Art.Nr. / Cat.No. / Art. Nro. 1.14560.0001


Messbereich
Measuring Range / Intervalo de medida 4,0 - 40,0 mg/l CSB/COD/DQO


Sollwert
Target value


Valor nominal
(Standard / Patrón)


mg/l 
CSB/COD/DQO


Messergebnis
Result / Resultado
(Standard / Patrón)


mg/l 
CSB/COD/DQO


Charge-Nr. / Lot no. / Lote nro. HC119527 4,0 4,7
8,0 8,7


12,0 11,8
Standard / Standard / Patrón Potassium hydrogen phthalate   1.02400  16,0 16,4
Photometer / Photometer / Fotómetro Referenz / Reference / Referencia 20,0 19,9
Wellenlänge / Wavelength / Longitud de onda 340 nm 24,0 24,1
Küvette / Cell / Cubeta 16 mm rund / round / redonda 28,0 28,4
Prüfer / Tester / Verificador Fr. Brandner 32,0 32,4
Datum / Date / Fecha 20.09.2011 36,0 36,3
Datei / File / Fichero 1145600001_HC119527_EN 40,0 40,2


Sollwert
Target value


Valor nominal


Chargenwert
Lot value


Valor del lote
1,00 ± 0,03 0,99


0,4
1,410 ± 0,020 A 1,403 A


± 1,0 mg/l ± 0,8 mg/l


± 0,3 mg/l


± 2,5 % ± 1,4%


Merck KGaA


Qualitätskontrolle Laborleiter / Head of Lab.
Quality control / Control de calidad Jefe de laboratorio


n =  10


Verfahrensvariationskoeffizient
Variation Coefficient of the Method / Coeficiente de variación del procedimiento


31.10.2012


Reag.blindwert / Reagent blank / Valor en blanco del react   +/- Tolerance / Tolerancia


Verfahrensstandardabweichung
Standard Deviation of the Method / Desviación estándar del procedimiento


Vertrauensbereich (95% Wahrscheinlichkeit)
Confidential interval (P=95%) / Intervalo de confianza (95 % de probabilidad)


Spectroquant® CSB-Küvettentest
Spectroquant® COD Cell Test / Spectroquant® Test en cubetas DQO


Chargenzertifikat
Lot Certificate / Certificado del lote


Ordinatenabschnitt / Ordinate segment / Intersecto en ordenadas


Kalibrierfunktion / Calibration Function / Función de calibración
DIN 38402 A51 / ISO 8466-1


Steigung / Slope / Pendiente                                                     +/- Tolerance / Tolerancia


Verwendbarkeit
Expiry date / Fecha de caducidad


0,0


5,0
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Test for the overall system includes checking the working equipment and 
checking the handling operations.


The overall system can be checked using standard solutions of a known 
content, preferably with the Spectroquant® CombiCheck; this corres ponds 
with the AQA 2 mode in the photometer.


Spectroquant® CombiCheck are ready-to-use  standard solutions that in 
terms of the analyte concentration are finely adjusted to the individual test 
kits. They contain a mixture of several analytes that do not interfere with 
each other. The stan dard solution (R-1) is used in the same way as a 
sample. A double determination is recommended as a measure to 
diagnose any random errors.


Standard solutions for photometric applications (CRM) are ready-to-
use  standard solutions that in terms of the analyte concentration are finely 
adjusted to the individual test kits. The standard solution is used in the 
same way as a sample. A double determination is recommended as a 
measure to diagnose any random errors.


In addition to the CombiCheck and the standard solutions for photometric 
applications, it is also possible to use CertiPUR® stan dard solutions for 
this checking procedure. These contain 1000 mg of the respective analyte 
per liter of solution.
They can be diluted to different final con cen trations, which should prefer-
ably lie approxi mately in the middle of the mea sur ing range of the re spec-
tive test kit. The table presented in Appendix 2 pro vides an over-view of 
the  available CombiCheck and ready-to-use standard solu tions.


5  Analytical Quality Assurance (AQA)


5.2.1  Checking the Photometer


5.2.2  Checking the Overall System


As soon as the photometer is activated it is running a Self-Check. This 
means the hardware and the soft ware of the photometer is checked and 
compared with internal standards.


As soon as the photometer is activated it is running a Self-Check. This 
means the hardware and the soft ware of the photometer is checked and 
compared with internal standards.


The photometer itself is checked in the AQA 1 mode with the 
Spec tro quant® Photo Check: the pack in cludes round cells con tain ing 
stable test solu tions (secondary stan dards) for checking the photo meter 
at the 445, 525, and 690 nm wave lengths. The test solutions are measured 
in a refe rence photo me ter monitored with primary standards, and the 
certificate stating the absorbance values is enclosed with the package 
unit. These desired values with the per missible tolerances are entered into 
the pho tometer or else handwritten into the control chart. For the meas-
ure ment the cell is placed in the compartment for the round cell and identi-
fied by the photometer via the bar code, and the measured absorbance is 
com pared with the de sired value. The ab sorbance is shown on the display 
and can be entered into the corresponding control chart.


The measurement of four cells for a given wavelength tests – in addition to 
the wavelength accuracy – also the linearity of the absorbance over the 
effective range.


The verification of the instrument, as it is required by DIN/ISO 9000 or 
GLP, can be easily performed by using the Spec tro quant® PhotoCheck. 
The PhotoCheck hence offering the possibility to check the instrument. All 
of the corresponding documentation, required by these certifi cation guide-
lines, is done by the photometer auto ma tically. 


Mischen
Küvette wird heiß,am Verschluss
anfassen


2 ml Probelösungin ein Reaktions-
küvette geben


im Thermoreaktor
erhitzen
148  C, 120 min


mind. 10 min
abkühlen


Abkühlen auf
Raumtemperatur
(mind. 30 min)


Mischen
Messen


C2/25   CSB 1500    Chemischer Sauerstoffbedarf
Me§bereich 100   1500 mg/l CSB 
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5  Analytical Quality Assurance (AQA)
Due to li mited shelf-life characteristics, there are no CombiCheck or 
ready-to-use standard solutions for certain parameters. Appendix 3 is a 
compilation of standard working procedures necessary to make your 
own solutions of a defined concentration. This allows the control of param-
eters where there are no simple to prepare solutions available.


If the test for the overall system shows that all requirements are fulfilled, 
the individual results are flagged as AQA2. If not, an error message is giv-
en and the individual components of the instrument have to be checked in 
detail.


The  Spectroquant® PipeCheck is used to check the pipettes. The pack 
contains cells filled with color-dye concentrates. After the addition of a 
predefined volume of water using the pipette in question, the cell is meas-
ured against a corre sponding reference cell also contained in the pack. 
The difference in the absorbance values of the measurement cell and ref-
erence cell may not exceed the tolerances given in the package insert. 
If the tolerances are exceeded, the instructions given in the section 
“Pipetting system” must be followed accordingly.


5.2.3  Checking the Pipettes


This is checked by means of the thermosensor. The thermoreactor is pre-
heated as described in the Instructions for use. When the control lamp 
goes out, the temperature is measured in any one of the bores of the ther-
moreactor. The following desired temperatures must be achieved:


Block temperature 100 °C = desired temperature 100 ±3 °C
Block temperature 120 °C = desired temperature 120 ±3 °C
Block temperature 148 °C = desired temperature 148 ±3 °C


The even distribution of the temperature over all bores can also be docu-
mented using the thermosensor.


5.2.4  Checking Thermoreactors
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5  Analytical Quality Assurance (AQA)


The user’s own mode of operation must also be subjected to an exact 
analysis. 
The following questions may serve as a guide in  this regard:
 


• Is the test kit optimal for the measurement assignment in question?


• Is the test kit’s measuring range suitable?


• Were the operating instructions for the test followed?


• Was the sample volume correct?


• Was the pipette handled properly?


• Was a new pipette tip used?


• Is the pH of the sample and measurement solution correct?


• Was the reaction time adhered to?


• Does the sample and reagent temperature lie within the correct range?


• Is the cell clean and free from scratches?


• Has the expiry date for the test kit been exceeded?


The influence of other substances contained in the sample may, under 
certain cir cumstances, be so great that their recovery rates lie in the region 
of several percent. It is recommended to check for any influence by using 
the addition solution contain ed in the Spectroquant® CombiCheck pack.


A defined quantity of the addition solution (R-2), which contains a known 
concen tration of the respective analyte, is added to the sample and the 
recovery rate is de termined. The following difference is then calculated:


  Result (sample + addition solution) – Result (sample)


If the calculated difference is equal to the concen tration of analyte of addi-
tion solution that was add ed, the recovery rate is 100 %. If the difference 
is less than 90 %, then a matrix inter ference is present.


5.2.5  Testing for Handling Errors


5.3  Determination of Sample Influences (matrix effects)
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Accuracy: poor
Precision: poor
Major errors have been made!


Accuracy: good
Precision: poor
Calculation of the mean values from at least three – or better even more – 
parallel determina tions yields an approximation of the true value.


Accuracy: poor
Precision: good
The high degree of precision mis takenly indicates a correct value!


Accuracy: good
Precision: good
The ideal objective!


5  Analytical Quality Assurance (AQA)


The following diagram illustrates the aspects of accuracy and precision:


5.4  Definition of Errors


It is obvious that measurement results as a rule may be associated with 
errors. This applies equally to standardized methods of analysis (reference 
methods) and to rou tine analysis. The discovery and the minimization of 
errors must be the objective here.


A distinction is made between systematic errors and random errors.


Systematic errors are present when all the results of an analysis deviate 
from the true value with the same algebraic sign. Examples here include: 
a wrong sample volume, a wrong pH, a wrong reaction time, a sample-
matrix influence, etc. Systematic errors thus affect the accuracy of the 
method of analysis.


Accuracy = Deviation of the measured concentration from the true con-
centration


Random errors manifest themselves in the form of a wide range of devia-
tion of the results of a given sample. These can be kept to a minimum by 
ensuring good operat ing techniques and multiple determina tion with cal-
culation of the mean values. Ran dom errors make the result of the analy-
sis unreliable; they influence the precision.


Precision = Dispersion of the results among each other
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Notes on this operating manual
To ensure that you become rapidly acquainted with 
your photometer, the first chapter contains an overview 
and a short manual of the meter. The second chapter 
contains notes for the safe operation of the 
photometer. 
Chapter 3 describes the commissioning of the photom-
eter. The remaining chapters provide a comprehensive 
description of the functions and technical data of the 
photometer.


Symbols used
indicates notes that you must read – for 
your own safety, the safety of others and to 
protect your meter from being damaged.


indicates notes that draw your attention to 
special features.


Scope of delivery


Photometer


Power pack


AQA MemoChip


Product documentation


Warranty
The designated meter is covered by a warranty of 2 
years from the date of purchase. The meter warranty 
extends to manufacturing faults that are determined 
within the period of warranty. The warranty excludes 
components that are replaced during maintenance, 
such as batteries, accumulators, lamps etc.
The warranty claim extends to restoring the meter to 
readiness for use but not, however, to any further claim 
for damages. Improper handling or unauthorized 
opening of the instrument invalidates any warranty 
claim.
To ascertain the warranty liability, return the meter and 
proof of purchase together with the date of purchase 
freight paid or prepaid.


Accuracy when going to press
The use of advanced technology and the high quality 
standard of our instruments are the result of continuous 
development. This may result in differences between 
this operating manual and your meter. We cannot guar-
antee that there are absolutely no errors in this manual. 
We are sure you will understand that we cannot accept 
any legal claims resulting from the data, figures or 
descriptions. The information in this manual is subject 
to change without notice.
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1. Overview


1
 O


verview

1.1  Description of the operating elements


a Display


b Menu call/Enter key


c Scroll key


d Recess for MemoChip


e Absorbance measure-
ment key


f Concentration measure-
ment key


g Notch for cell alignment


h Round cell shaft


i Storage space for anal-
ysis regulations (short 
form)


j Cover with integrated 
on/off switch


k Rectangular cell shaft


l Keypad: numeric keypad, 
cursor function, erase, 
comma


1.2  Identifying the connectors


a Power pack


b Connection for power 
pack


c RS 232 interface
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1. Overview

The short manual lists all of the steps necessary to 
determine the concentration of a sample and to activate 
AQA2 at a glance.


– To switch on the photometer, open the cover.
The photometer performs a check (Self-Check) of the 
entire system and then switches automatically to the 
concentration measuring mode.


Measuring mode, concentration


– Insert the round cell with barcode in the round cell 
shaft until it clicks into place, or


– Insert the AutoSelector in the round cell shaft and 
the rectangular cell in the rectangular cell shaft.


Align the line mark to the notch of the photometer. The 
message measuring... appears.


If the select method menu is displayed, align the 
line mark of the round cell or AutoSelector to the 
notch of the photometer.


The measured value appears on the display.
Measured values outside the specified measuring 
range are output in small numerals.
Repeat the measurement:


– Press 4.


– Place the AQA MemoChip in the recess on the 
photometer.
The following display appears:


The action of placing the AQA MemoChip in the 
recess directly activates the AQA check without 
having to press any key.


Standard concentrations and tolerances are 


listed in the table "Spectroquant® CombiCheck 
and standard solutions" in the part, "General 
information". 


1.3  Short manual


1.3.1  Measuring the concentration


or


1.3.2  Activating AQA2


M


e m o Chip
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1. Overview

– To switch on the photometer, open the cover.


– Press 1.


The following display appears:


Example:


The documentation menu item is preselected in the 
setup menu (z).


Select a menu item, e. g. meter setup:


– Press 3 or 28.


 


The following display appears:


The meter setup menu item is preselected (z).


– Call up the meter setup submenu by pressing 1. 


The required menu item is 


– selected using 3 or 28 


– called up using 1.


Selection lists:


– Changes to the settings are accepted after confir-


mation by pressing 1  


– Current settings are marked by  "S".


– Change to other configuration levels by


Selecting the menu item, return


Pressing 1
– Scroll with 3 or 28.


Character input:


– via the numeric keypad or by using 3, 


the character to be input is shown in reverse video.


– Confirm each input with 1.


1.4  Selecting and calling up the menu items
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2. Safety


This operating manual contains basic instructions to 
be followed in the commissioning, operation and main-
tenance of the meter. Consequently, all responsible 
personnel must read this operating manual before 


working with the meter.
The operating manual must always be available in the 
vicinity of the meter.


2
 S


afety


2.1  Authorized use


The photometer is authorized exclusively for 
analyzing substances in water and aqueous solutions 
using round cells or rectangular cells (special optical 
glass). 


Observe the technical specifications of the cells 
according to chapter 17 TECHNICAL DATA.
Any other use is considered unauthorized. 


2.2  General instructions


The photometer is constructed and tested according 
to the EN 61010-1 safety regulations for electronic 
measuring instruments. It left the factory in a safe and 
secure technical condition. 
The smooth functioning and operational safety of the 
photometer can only be guaranteed under the climatic 
conditions specified in chapter 17 TECHNICAL DATA of 
this operating manual.
Opening the photometer or adjustment, maintenance 
and repair work must only be performed by personnel 
authorized by the manufacturer. 
The only exceptions to this are the activities described 
in chapter 16 MAINTENANCE, CLEANING, DISPOSAL. Non-


compliance results in the loss of warranty claims.
Follow the points listed below when operating the 
photometer:


Follow local safety and accident prevention regula-
tions.


Observe the enclosed instructions concerning 
reagents and accessories.


Observe the regulations when dealing with 
dangerous substances.


Follow the operating instructions at the workplace.


Use only original spare parts. 


2.2.1  Labeling of notes


indicates notes that you must read – for 
your own safety, the safety of others and to 
protect your meter from being damaged.


indicates notes that draw your attention to 
special features.


2.2.2  Dangers of disregarding the safety instructions


Disregarding the safety instructions can adversely 
affect the safety of both the user and the environment 
as well as the equipment. 


Non-compliance with the safety instructions will result 
in the loss of any warranty claims.


2.2.3  Qualification of the personnel


The personnel responsible for the commissioning, 
operation and maintenance must have the necessary 
qualifications for this work. If the personnel do not 
have the required skills they have to be instructed. 


Furthermore, it must be ensured that the personnel 
read and completely understand the present operating 
manual.


2.2.4  Technical state of the meter


It is the responsibility of the operator to continuously 
observe the overall technical condition (externally 
recognizable deficits and damage as well as alter-
ations to the operational behavior) of the meter.
If safe operation is no longer possible, the equipment 
must be taken out of service and secured against 
inadvertent operation.


Safe operation is no longer possible if
the equipment has been damaged in transport


the equipment has been stored under adverse 
conditions for a lengthy period of time
the equipment is visibly damaged


the equipment no longer operates as prescribed.
If you are in any doubt, please contact the supplier of 
the photometer.
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3. Commissioning


– To switch on the photometer, open the cover.
The photometer performs a check (Self-Check) of the 
entire system and then switches automatically to the 
concentration measuring mode.


Self-check of the photometer


Automatic change to the measuring mode, 
concentration


3
 C


om
m


issioning


The photometer operates at an environmental temper-
ature of +5 °C to +40 °C. During transport from cold to 
warm surroundings, condensation can form resulting 
in the malfunction of the meter.


Before putting the photometer into service, wait until it 
has adapted to the new environmental conditions 
(see also chapter 17 TECHNICAL DATA).


3.1  Preparing the photometer


– Place the photometer on a hard, flat surface and 
protect it against intensive light and heat.


Line operation


– Plug the original power pack into the socket on the 
photometer


– Plug the power pack into the line socket
– Switch on the photometer (open the cover).


Battery operation
– Charge the battery for approx. 5 hours before the 


initial commissioning. To do this:


Plug the original power pack into the socket on 
the photometer
Plug the power pack into the line socket and 
then the battery will be charged.


During battery operation or when the meter is at a 
standstill for longer periods of time, the battery runs 
down. This can result in your photometer no longer 
being ready for operation.


When the following symbol is displayed, charge the 


battery: 


3.2  Switching on the photometer


After approx. 
5 s:







4. Measuring the Concentration


4
 M


easuring the C
oncentration

– Call up the concentration measuring mode by 


actuating 4.


Measuring mode, concentration


– Insert the round cell with barcode into the round cell 
shaft until it clicks into place.
Align the line mark to the notch of the photometer.


The photometer reads the barcode of the round cell 
and automatically selects the relevant method.


The measured value appears on the display.


If the select method menu is displayed, align the 
line mark of the round cell or AutoSelector to the 
notch of the photometer.


4.1  Measuring using cell tests


After approx. 
2 s:
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4. Measuring the Concentration

– Insert the AutoSelector into the round cell shaft.
Align the line mark to the notch of the photometer.


The photometer reads the barcode and automatically 
selects the relevant method.


– Insert the rectangular cell (vertically, to the right of 
the slot). The measurement starts automatically.
Observe the position mark at the cell shaft. 


If the select method menu is displayed, insert the 
corresponding AutoSelector into the round cell 
shaft. 


If the "cell type" query appears, 
select the relevant rectangular cell (10 mm, 


20 mm, 50 mm) with 3 or 28, 


confirm with 1.


The measured value appears on the display.


4.2  Measuring using reagent tests


After approx. 
2 s:
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4. Measuring the Concentration

When measuring using cell tests without barcode or 
reagent tests without AutoSelector, the method must be 
selected manually.
The sequence of operations also applies to user-
defined methods.


The last method set up manually appears
on the display.


– Enter the required method number via the numeric 
keypad 


– Confirm with 1.


The measured value appears on the display.


4.3  Measuring using tests without barcode (manual method selection)


After approx. 
2 s:
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5. Measuring the Absorbance/Transmission


5
 M


easuring the A
bsorbance/T


ransm
ission

– Call up the setup measuring mode by actuating 1.


– In the setup menu, call up the  abs./trm. % 
submenu.


Selection of the measuring mode:
absorbance


transmission


– Call up the absorbance or transmission measuring 
mode (depending on the selection in the abs./trm. % 


menu) by actuating 5.


Measuring mode, absorbance


Measuring mode, transmission


The transmission measurement is not described 
separately in the following example as it 
operates in exactly the same way as the absor-
bance measurement. However, the result of the 
measurement is displayed as % Transmission 
instead of A for Absorbance.


A measured reference absorbance is also effec-
tive in the measuring mode, transmission. It is 
displayed as reference absorbance.


5.1  Switching to the Absorbance/ Transmission measuring mode


5.2  Measuring the absorbance or transmission
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5. Measuring the Absorbance/Transmission

– Insert the round cell with barcode into the round cell 
shaft until it clicks into place.
Align the line mark to the notch of the photometer.


The measured value for the wavelength displayed at 
the top right appears. This measured value is automat-
ically stored.
If necessary, call up further wavelengths:


– with 3 or 28.


The measured value for the selected wavelength 
appears and can be stored and output to the interface 


with 1.


– Sample display for transmission measurement


5.3  Measuring using cell tests
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5. Measuring the Absorbance/Transmission

– Insert the AutoSelector in the round cell shaft and 
the rectangular cell in the rectangular cell shaft.
Align the line mark to the notch of the photometer.


The measured value for the wavelength displayed at 
the top right appears. This measured value is automat-
ically stored.
If necessary, call up further wavelengths:


– with 3 or 28.


The measured value for the selected wavelength 
appears and can be stored.


The last wavelength measured appears on the display.
– Select the wavelength:


with 3 or 28
– Start the measurement:


Press 1.


5.4  Measuring using reagent tests


5.5  Measuring using tests without barcode
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6. Documentation


6
 D


ocum
entation

The measured values can be documented as follows:
Storage in the measured value memory


Output to a connected printer via the serial interface 
(automatic when a printer is connected)
Transmission to a PC for further processing (by 
using the relevant software, e.g. Multi/ACHATII or – 
less conveniently – by means of a terminal program).


– To switch on the photometer, open the cover. 


– Press 1.


The following display appears:


– Call up the documentation menu with 1.


The following functions can be selected:
no. of meas. value
– reset the number
I. D. number
– On / Off


download memory
– total
– from date
– with I. D. no. XXX
– for method XXX
– AQA
output methods
– all
– user def. methods


The current settings are marked by "S" in the selection 
lists of the respective submenus.
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6. Documentation

– Call up the no. of meas. value submenu.


yes
The numbering of the measured values starts again 
with 001 (default)
no
Consecutive numbering of the measured values 
(from 001 to 999)


– Select the menu item with 3 or 28
– Confirm with 1.


If the I. D. number function is active, a sequence of up 
to 6 alphanumeric characters (I. D. number) is allocated 
to a measurement (e. g. sample location, customer 
number, river kilometer).


– Call up the I. D. number submenu.


off
It is not possible to enter an ID number (default).
on
Input an ID number for each measured value.


– Select the menu item, on, with 3
– Confirm with 1.


6.1  Resetting the number of the measured value


6.2  Activating the ID number
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6. Documentation

– Call up the concentration measuring mode 
– Insert and align the round cell, or
– Insert the AutoSelector and rectangular cell.


The following display appears:


– Enter the required ID number
Default:
The ID number that was last entered 
(initially, there are underscores).


The input is made as follows:


– Capital letters with 3
– Numerals via the numeric keypad


– Confirm each time with 1. Confirmation without 


entering a character results in a space.


To erase incorrect inputs:


– By pressing C the last input is erased.


The measured value storage can be selectively down-
loaded to either the display or serial interface.
The selection of the output medium is made after the 
specification of the sorting criteria.


– Call up the download memory submenu.


The download memory menu item only appears 
after at least one measurement has been 
performed.


The following sorting criteria can be set:
total – all stored measured values


from date – all measured values from a special date


with I. D. no. –  all measured values of a specific ID 
number


for method – all measured values of a special 
method


AQA – all measurements of a specific method moni-
tored with AQA.


– Select the menu item with 3
– Confirm with 1.


Measuring using the activated "ID number" function


or


6.3  Download memory
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6. Documentation

Select the output medium:
to display


to printer/PC (serial interface).


– Select the menu item with 3 or 28
– Confirm with 1 to start the memory download.


– Input the date via the numeric keypad


– Erase the input using C
– Confirm with 1.


Select the output medium:


to display


to printer/PC (serial interface).


– Select the menu item with 3 or 28
– Confirm with 1 to start the memory download.


Selecting "total" 


Selecting "from date"
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6. Documentation

– Enter the ID number
Default:
The last ID number entered is preselected.


– Confirm each time with 1.


Select the output medium:
to display


to printer/PC (serial interface).


– Select the menu item with 3 or 28
– Confirm with 1 to start the memory download.


– Input the method
Default:
The last method selected.


– Confirm with 1 to start the memory download.


Select the output medium:
to display


to printer/PC (serial interface).


– Select the menu item with 3 or 28
– Confirm with 1 to start the memory download.


– Input the method
Default:
The last method selected.


– Confirm with 1 to start the memory download.


Selecting "with I. D. no."


Selecting "for method"


Selecting "AQA"
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6. Documentation

Each data record appears individually on the display 
beginning with the data record just measured.
The display shows:


– Scroll with 3 or 28.


Memory download to the serial interface:


Display of the transmitted no. of measured value 
(continuation display) beginning with the last 
measured value.


– Cancel with 1.


The stored methods are downloaded to the printer/PC 
via the serial interface.


– Call up the output methods submenu.


The following parameters can be set:


all – Download of all stored methods


user def. – Download of user-defined methods.
The menu item, user def., appears only after 
user-defined methods have been input.


– Select the menu item with 3 or 28
– Start the download with 1.


Memory download to display


no. of meas. value


date/time


I. D. number


method designation


citation


meas. value


unit


Where necessary, 
AQA ID, e.g. AQA2.


Memory download to printer/PC


003 14541 10.02.98 11:56:33 t 80 mg/l COD
002 14541 10.02.98 11:54:21 t 70 mg/l COD
001 14729 03.02.98 18:30:53 * 0.3 mg/l PO4-P


Sample printout:


6.4  Download of the methods list
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7. Method Parameters


7
 M


ethod P
aram


eters

The following parameters can be set in the method 
parameters menu:


citation


unit


dilution


– To switch on the photometer, open the cover.


– Press 1.


The following display appears:


– Call up the method parameters submenu.


– Input the method number


– Confirm with 1.


– Select the menu item with 3 or 28
– Call up the parameter by pressing 1.
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7. Method Parameters

Example:


Change the citation form from "NH4-N" to "NH4".


– Call up the citation submenu.


The current setting: NH4-N (S).


– Using 3, scroll to NH4


– Confirm with 1.


– Citation form NH4 is set (S).


7.1  Citation form


7.1.1  Changing the citation form
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7. Method Parameters

Difference measuring is possible for some methods 
(e.g. Iron II/III, Ca-/Mg Hardness).


For more information on this, see part, "Analysis 
specifications".


Example:


 Determination of iron (II) and iron (III).


– Enter method 106


– Confirm with 1.


– Call up the citation menu item.


The current setting: Fe


– Using 3 scroll to Fe II, Fe IIIΔ


– Confirm with 1.


– Citation form Fe II, Fe IIIΔ (S) is set.


– Change to measuring by pressing 4.


– Start the 1st measurement by inserting cell 1. 


7.1.2  Performing a difference measurement
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7. Method Parameters

The 1st measured value appears on the display: Σ Fe.
– Remove cell 1


– Press 1.


– Start the 2nd measurement by inserting cell 2. 


The 2nd measured value appears on the display: 
Iron II.
– Continue to the display of both measured values 


using 1.


Display of both measured values as a summary.


After approx. 
2 s:


After approx. 
2 s:
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7. Method Parameters

The preset unit is "mg/l".
It can be changed to "mmol/l".


– Call up the unit submenu.


The current setting: mg/l (S)


– Using 3 scroll to mmol/l


– Confirm with 1.


– Unit mmol/l (S) is set.


7.2  Selecting the unit
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7. Method Parameters

Diluting a sample with distilled water enables the 
measuring range to be extended.
The photometer automatically includes any dilution 
factor entered when calculating the measured value.


Values from 0 to 99 can be entered as dilution factors.


Example:


Enter dilution 1:20  (i.e. 1 part sample + 19 parts distilled 
water).


– Call up the dilution submenu.


The current setting: 1:00.
– Input the dilution factor 19  via the numeric keypad


– Confirm with 1.


– Call up the concentration measuring mode
– Insert the cell
– Confirm the method.


– The measured value is displayed together with the 
dilution factor.


Repeat measurements:


– Insert the cell, or start the measurement
– Confirm the dilution factor.


Erase the dilution factor by:


– changing the method 
– switching off the photometer
– entering 00 as dilution number.


7.3  Entering the dilution


or
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8. Analytical Quality Assurance (AQA)


8
 A


nalytical Q
uality A


ssur-

– To switch on the photometer, open the cover.


– Place the AQA MemoChip in the recess on the 
photometer. 
The following display appears:


The action of placing the AQA MemoChip in the 
recess directly activates the AQA2 check (see 
section 8.3.4).


– Press 1.


– Call up the meter setup submenu.


The meter setup submenu appears with the AQA func-
tions menu item preselected.


– Confirm with 1.


Analytical quality assurance (AQA) can be performed 
in two steps:


The total system monitoring (AQA2) is a 
method-specific check using standard solu-
tions. 
If this is performed successfully, it also includes 
photometer monitoring (AQA1).


See also part "General information" for further 
information on Analytical Quality Assurance 
(AQA).


The AQA mode must be activated in the photometer. 
In the delivery state it is switched off.


The AQA mode is activated:
by inserting the AQA MemoChip
– monitoring of the total system using standard 


solutions (AQA2)


by using a menu to select
– monitoring of the photometer (AQA1)
– monitoring of the total system using standard 


solutions (AQA2)


AQA1 – Photometer monitoring


AQA2 – Total system monitoring with 
standard solutions


8.1  Activating AQA


8.1.1  Activating AQA using the AQA MemoChip


M


e m o Chip


8.1.2  Activating AQA via the menu guide
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8. Analytical Quality Assurance (AQA)

A password request appears:


A separate password protects settings of the AQA-
configuration against unauthorized access (Changing 
the password see section 8.1.5).
– Input the password:


Only numeric characters are allowed.
Default: 0000


– Confirm with 1.


If the input was incorrect:


– Repeat the input.


If you have forgotten the password, contact the 
service department.


After the password has been successfully input, the 
AQA configuration submenu appears:


– Call up the AQA mode function.


Default: off (no monitoring)


– Select AQA mode:
– off
– n weeks
– n measurements


– Confirm with 1.


– In the setup menu, call up the AQA check submenu.


Selection of the AQA mode:
meter


system
The menu item, meter, only appears after the
corresponding PhotoCheck standards have 
been input (see section 8.2.1).
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8. Analytical Quality Assurance (AQA)

– In the AQA configuration menu, call up the AQA 
intervals submenu.
According to the selection in the AQA mode menu, 
a fixed time interval (n weeks) or a number of 
measurements (n measurements) is set in the AQA 
intervals menu.


If the AQA mode function is switched off, the 
AQA intervals submenu is not available. 


The AQA interval, n weeks, is only effective if the n 
weeks setting is active for the AQA mode function.
The specified number of n weeks applies to:


the photometer with AQA1 


all methods with AQA2.


– In the AQA intervals menu, call up the n weeks 
submenu.


– To return without change, press 1 three times


– Enter the time interval for AQA meter  via the 
numeric keypad,


confirm with 1.


8.1.3  Changing AQA intervals


AQA intervals specify the interval between two AQA 
checks. A fixed time interval (n weeks) or a number of 
measurements (n measurements) can be specified as 
the interval. 
The respective values that were input remain stored 
even if they are not activated.
Additionally, two separate intervals can be set up for 
both photometer monitoring (AQA1) and system moni-
toring (AQA2).


For the total system monitoring (AQA2), a 
change of the time interval (n weeks) even 
retroactively applies to monitoring processes 
that are already running. 


Changing the number of measurements (n 
measurements) does not affect monitoring 
processes already running. 
Thus, individual numbers of measurements 
can be set for different methods.


After an interval has expired, the following conse-
quences become effective:


Warning and loss of AQA identification


Locking of the method for concentration measure-
ments (as long as the locking is active).


Setting ranges:
Photometer monitoring (AQA1):
– 1 to 52 weeks (default: 12 weeks) or 
– 1 to 9999 measurements (default: 1500)


Monitoring of the total system using standard solu-
tions (AQA2):
– 1 to 52 weeks (default: 4 weeks) or 
– 1 to 9999 measurements (default: 100)


With the n measurements setting, a difference 
measurement (see section 7.1.2) is counted 
as one measurement only.


AQA interval, "n weeks"
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8. Analytical Quality Assurance (AQA)

The AQA interval, n measurements, is only effective if 
the n measurements setting is active for the AQA mode 
function.
The AQA2 check starts the monitoring for one method 
at a time. 


The specified number of measurements applies to:


the instrument with AQA1 (total number of measure-
ments performed, independent of whether AQA2 is 
active for some parameters)


each method an AQA check will then be performed 
for with AQA2. 
Thus, it is possible to define individual numbers of 
measurements for different methods.
The measurements are counted separately for each 
monitored method. 


The monitoring intervals of AQA2 monitoring processes 
already started for other methods are not affected by 
changing the number of measurements. Thus the 
number of measurements can be set for further 
methods no matter which monitoring processes were 
started before.


When an AQA2 check is performed, the 
number of measurements last set in the AQA 
intervals menu is automatically taken over. 


Therefore, you should check and, if necessary, 
change the currently set number of measure-
ments before each AQA2 check.


The currently set number of measurements for 
the AQA2 check is saved for the active method 
and output in the report individually (section 
8.3.4).


– In the AQA intervals menu, call up the n measure-
ments submenu.


– To return without change, press 1 three times


– Enter the number of measurements for AQA meter 


via the numeric keypad, confirm with 1.


– Enter the number of measurements for AQA system 


via the numeric keypad, confirm with 1.


AQA interval, "n measurements"
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8. Analytical Quality Assurance (AQA)

– Call up the system locked submenu.


– Select the menu item with 3 or 28
– Confirm with 1.


8.1.4  Locking the system


The function system locked is effective if, for a moni-
tored method,


no AQA check was performed,


the AQA check “system” has expired.


As a result, a concentration measurement is not 
possible for this method.
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8. Analytical Quality Assurance (AQA)

When delivered, the default password is 0000. This 
password can be changed as follows:


– Call up the change password submenu.


– Confirm with 1.


– Input the required password, e.g. 0100, via the 
numeric keypad


– Confirm with 1.


– Input the password once again:


– Confirm with 1.


If the Analytical Quality Assurance is to be switched off 
completely or reset to the delivery state, this can be 
made via the reset function in the AQA configuration 
submenu.


– Call up the reset submenu


– Confirm with 1.


– Select the reset menu item


– Confirm with 1.


An AQA reset is performed.


8.1.5  Changing the password


8.1.6  Performing an AQA reset
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8. Analytical Quality Assurance (AQA)

A Spectroquant® PhotoCheck is required to 
perform the photometer monitoring (AQA1). At 
least 1 standard must be input. We recom-
mend, however, to input all available standards.


– Press 1 to call up the setup menu


– Call up the meter setup submenu.
– Call up the AQA functions submenu.
– Input the password
– Call up the AQA standards submenu and the 


following display appears:


– Call up the PhotoCheck submenu.


Select between


input
Input the theoretical value (absorbance) from the lot 


certificate of Spectroquant® PhotoCheck


output
Print/display theoretical values


erase
Erase theoretical values.


The erase and output menu items only appear 
after at least one standard has been input.


8.2  Photometer monitoring (AQA1)


8.2.1  Entering PhotoCheck standards
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8. Analytical Quality Assurance (AQA)

Example:


445-1 nm, theoretical value (absorbance) 0.200, 
admissible tolerance ± 0.020


– Select with 3 or 28
– Quit via the menu item, return


– Confirm with 1.


– Input the theoretical value, 445-1


– Confirm with 1.


If the standard is already stored, this value appears on 
the display.


– Input the tolerance via the numeric keypad


– Confirm with 1.


PhotoCheck standard 445-1 is input.


– Select the next one with 3
– Input all PhotoCheck standards in this way.
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8. Analytical Quality Assurance (AQA)

– In the PhotoCheck standards submenu, call up the 
output menu item.


Select the output medium:


to display


to printer/PC (serial interface).


– Select with 3 or 28
– Confirm with 1 to start the download.


At least 1 standard  must still be stored to be able to 
perform the AQA check function (meter monitoring).


– In the PhotoCheck standards submenu, call up the 
erase menu item.


Displays the stored PhotoCheck standards:


– Select with 3 or 28
– Quit via return


– Erase with 1.


8.2.2  Download of PhotoCheck standards


AQA check meter AQA1
26.08.97 13:19


AQA interval 12 weeks


test sol. unit theor. val. tolerance AQA date
445-1 A 0.200 0.020 26.08.97


Example: Report output


8.2.3  Erasing PhotoCheck standards
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8. Analytical Quality Assurance (AQA)

– Insert the L1 cell.


If the error message appears, clean the cell 
shaft with a damp, lint-free cloth and repeat the 
check.
If the message reoccurs, inform the service 
department.


– Insert the L2 cell.


8.2.4  Performing Photometer monitoring


Photometer monitoring (AQA1) includes a check of 
the


Light barriers using the L1/L2 cells (contained 


within the scope of delivery of the Spectroquant® 
PhotoCheck)
Absorbance measurement using PhotoCheck 


standards.


– Press 1  to call up the setup menu


– Call up the AQA check submenu
– Call up the meter submenu.
The following display appears:


After approx. 
1 s:
After approx. 
1 s:


After approx. 
4 s:


After approx. 
1 s:
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8. Analytical Quality Assurance (AQA)

After successful light barrier testing, the PhotoCheck 
standards (test solutions) are measured.


Example:


– Insert a cell with the test solution, 445-1.
The photometer measures the absorbance of the 
test solution and compares the result with the value 
entered.


Absorbance test OK... ...or error message


After approx. 
3 s:


Insert the next test solution


Cancel:
To cancel the check means no 
release for the next “meter" AQA 
interval!


Error elimination:


1. Repeat the measurement (insert 
the cell again)


2. If necessary, perform a zero adjust-
ment and repeat the check


3. Exchange the test solution (each 
packet contains two identical test 
solutions)


4. Use a new Spectroquant® Photo-
Check packet


5. Quit and have the photometer 
checked in the factory


The absorbance test is terminated if an error message occurs and the meter is not released. 
On switching on, the warning message "AQA interval expired" appears until the AQA was 
successfully performed or the AQA mode was switched off.


Example: Report output


AQA check meter AQA1
26.08.97 10:23
operator:


AQA interval 12 weeks
AQA check AQA1 ok


L check ok


test sol. meas. 
value


unit theor. val. tolerance result


445-1 0.211 A 0.200 0.020 ok
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8. Analytical Quality Assurance (AQA)

The standards compiled in the table “Spectro-


quant® CombiCheck and standard solutions” 
(see part "General information") are already 
stored method-specifically in the photometer. 
These values can be overwritten. 
For total system monitoring (AQA2), only one 
standard per test can be stored at a time. The 
input of a standard is only complete with the 
input of the tolerances for finding it again, i.e. it 
is then first stored (no premature quitting).


– Press 1 to call up the setup menu


– Call up the meter setup submenu.
– Call up the AQA functions submenu
– Input the password
– Call up the AQA standards submenu and the 


following display appears:


– Call up the standard solutions submenu.


Select between


input
Enter standards


output
Print/display standards


erase
Erase standards.


Displays the last selected method.


– Select the method with 3 or 28
– Confirm with 1
– Input the standards.


8.3  Total system monitoring with standard solutions (AQA2)


8.3.1  Entering standards 
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8. Analytical Quality Assurance (AQA)

Example:


Method 14729 with a preset theoretical value of 15.0 
mg/l and tolerance of 1.0 mg/l (CombiCheck 80).


Change to: theoretical value = 8 mg/l, tolerance = 0.7 
mg/l (CombiCheck 20).


– Confirm with 1.


– Enter the new theoretical value, e.g. 8.0 mg/l, via 
the numeric keypad.
Values in parentheses indicate the range in which 
the theoretical value should move.


– Confirm with 1.


– Input the tolerance (0.7 mg/l) via the numeric 
keypad.


– Confirm with 1.


Both standard and tolerance values have been over-
written.


– Confirm with 1.
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8. Analytical Quality Assurance (AQA)

The current list of stored standards is output via the RS 
232 interface (PC/printer) or via the display.


– Select the output submenu


– Confirm with 1.


Select the output medium:
to display


to printer/PC (serial interface).


– Select with 3 or 28
– Confirm with 1 to start the download.


8.3.2  Output of standards


Example: Report output


AQA check system AQA2
26.08.97 13:57


system locked on


method unit theor. val. tolerance AQA date
14554 mg/l 2.00 0.20 24.08.97
14555 mg/l 5000 400 26.08.97
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8. Analytical Quality Assurance (AQA)

Erasing the method-specific standard solutions leads to 
the change of the measured value identification from 
AQA2 to AQA1 (with activated AQA mode).


– Call up the standard solutions submenu.


– Select the  menu item, erase with 3
– Confirm with 1.


– Select the standard to be erased with 3 or 


28
– Erase with 1.


The AQA2 check can be performed after it has been 
activated (see section 8.1).
The following display appears:


For AQA2 with the setting, n measurements, we 
recommend to check and, if necessary, change 
the currently set number of measurements 
before each AQA check (8.1.3 CHANGING AQA 
INTERVALS).


– Insert cell with prepared solution ready to be 


measured (e.g. using Spectroquant ® 
CombiCheck). The photometer reads the barcode, 
identifies the method and performs the AQA2 
check.


8.3.3  Erasing standards


8.3.4  Monitoring of the total system using standard solutions


or
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8. Analytical Quality Assurance (AQA)

AQA check OK ... ...or error message


– Repeat the check
If the error is repeated, perform troubleshooting of 
the error. See "Analytical Quality Assurance" in part 
"General information".


The system AQA2 check must be performed 
separately for each method monitored.
The release is stored with the date and the 
specified interval. The AQA2 interval system 
set up for the respective method begins again.  


After approx. 
2 s:


Example: Report output (AQA mode: n weeks)


AQA check system AQA2
26.08.97 11:02
operator:


AQA interval 4 weeks


method meas. 
value


unit theor. val. tolerance result


14554 1.95 mg/l 2.00 0.20 ok


Example: Report output (AQA mode: n measurements)


AQA check system AQA2
26.08.97 11:02
operator:


AQA interval 100 measurements


method meas. 
value


unit theor. val. tolerance result


14554 1.95 mg/l 2.00 0.20 ok

69







70


9. Kinetics


The kinetics function enables the tracking of time-
dependent changes in concentration or absorbance (for 
one selected wavelength) by repeating measurements 
over an adjustable time interval (setting possibility 00:05 
to 60:00 min, smallest interval 5 seconds).


The kinetic measured values are stored in the memory 
in the same way as the measured values from single 
measurements (older measured values are over-
written). The maximum number of measuring cycles of 
a kinetic measurement is 1000 measurements 
(until the memory is full of kinetic measured values). The 
current measured value number appears in the header 
of the display. When the memory is full, the meter aborts 
the kinetic measurement. The starting values of the 
kinetic are not overwritten!
The output of kinetic measured values after the termina-
tion of the measurement is performed via the menu 
item, download memory.
– To switch on the photometer, open the cover.


– Press 1.


– In the setup menu, call up the kinetics submenu. The 
following display appears:


– Call up the set interval menu item.


– Input the interval via the numeric keypad 
(default: 1 min).
Possible settings: 00:05 to 60:00


– Confirm with 1.


Call up the required measuring mode:


Perform concentration measurement according to 
chapter 4 


Perform absorbance measurement according to 
chapter 5 .


9
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10. Correction functions


10
 C


orrection functions

– To switch on the photometer, open the cover.


– Press 1.


– In the setup menu, call up the meter setup submenu. 
The following display appears:


– Call up the correction funct. submenu.


The following display appears:


Select the correction function:
blank value


reference absorbance


turbidity correct.


– Confirm with 1.


10.1  Blank value


The blank value (= reagent blank value) for each 
method is stored in the photometer. When the blank 
value function is active, the stored value is ignored 
and the measured value of a self-prepared reagent 
blank solution is used instead.


This procedure increases the measuring accuracy for 
some tests (for more information, see part "Analytical 
procedures").


A  blank value is always stored for the method that was 
just called up. A maximum of 10 measured blank 
values can be stored, each of which is permanently 
assigned to a method. 
A blank value remains stored until it is erased (menu 
item, erase blank value) or overwritten.


The reset setup function sets the blank value to off. 
The stored blank values, however, remain stored.
The reset total function resets all settings and blank 
values at once.


If a measured blank value is stored and the blank 
value function is active for a method, this blank value 
is used for determining the measured value and the 
measured value is documented accordingly.


The blank value function is not active when delivered.
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10. Correction functions

– In the correction funct. menu, call up the blank value 
submenu. The following display appears:


The blank value meas. function appears:


– Select the on menu item with 3 or 28
– Confirm with 1.


The stored blank values determined from blank 
solutions prepared by the user can be deacti-
vated by switching off the blank value measure-
ment. When doing so, the blank values remain 
stored in the memory and can be reactivated 
later.


Activating or deactivating the blank value func-
tion applies to all measurements using methods 
a blank value was stored for in the memory.


The blank value function is active and appears in the 
setup menu:


– To measure the blank value, call up the blank value 
submenu in the setup menu.


Measuring the concentration with a blank value


– Press 4 to call up the concentration measuring 


mode.


The value measured against the prepared blank solu-
tion is displayed.


10.1.1  Activating the blank value measurement
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10. Correction functions

– Call up the meas. blank value menu item.


The menu items, erase blank value and recall 
blank values first appear after at least one blank 
value has been measured.


– Insert a cell with blank solution to start a measure-
ment.
The message, measuring..., appears on the 
display.


Or, if all 10 storage locations for blank values are 
already occupied: 


If the blank value of a method for which a blank 
value was already stored is measured again, this 
error message does not appear and the new 
measured value replaces the old measured 
value (new date as well).


– Selecting the menu item, return,
returns to the menu item, blank value


– Before measuring and storing erase the old blank 
value.


A measured blank value is erased via the menu item, 
erase blank value.


10.1.2  Measuring the blank value


After approx. 
2 s:


10.1.3  Erasing blank values
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10. Correction functions

– Select the erase blank value menu item


– After confirming with 1 the erase blank value 


menu opens.
The erase blank value menu item first appears 
after a blank value has been measured.


Select between
all
Erase all stored blank values
single
Erase individual stored blank value


Each stored blank value is displayed with the 
date of the blank value measurement and the 
relevant method designation.


– Select the blank value with 3 or 28
– Erase the displayed blank value with 1.


– Select the erase  menu item with 3 or 28
– Confirm with 1.


– Select the recall blank values menu item with 3 or 


28
– Confirm with 1.


– Select the blank value with 3 or 28
– Return with 1.


10.1.4  Recalling blank values
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10. Correction functions

– In the correction funct. menu, call up the reference 
absorbance submenu.
The following display appears:


The reference absorbance function appears:


– Select the on menu item with 3 or 28
– Confirm with 1.


The reference absorbance function is active and 
appears in the setup menu:


– To measure the reference absorbance, call up the 
setup submenu in the reference absorbance menu.


– Call up the measure ref. absorb. menu item.
The erase ref. absorb. menu item first appears 
after a reference absorbance has been 
measured.


– Insert the cell to start the measurement. The 
message, measuring..., ... appears on the display.


10.2  Reference absorbance


Each absorbance measurement is made against the 
basic absorbance stored in the meter. When activating 
the reference absorbance, this value is ignored and 
the value measured as the reference absorbance is 
used instead. The reference absorbance function is 
not active when delivered.


The measured reference absorbance value remains 
stored until


the photometer is switched off


the method is changed


it is manually erased using the 
erase ref. absorb. function.
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10. Correction functions

The measured value for the wavelength displayed at 
the top right appears.
– If necessary, change the wavelength by pressing 


the 3 key. 


The measured value for the selected wavelength 
appears.


The measured reference absorbance remains 
valid for all consecutive measurements with the 
same wavelength.


– Press 5  to call up the absorbance measuring 


mode.


– Insert the measuring cell.


The measured value corrected by the reference absor-
bance is displayed.


A measured reference 
absorbance value is erased 


manually using the erase ref. absorb. function.
by switching off the meter.


– Select the erase ref. absorb. menu item


– After confirming with 1, the reference absor-


bance value is erased.


After approx. 
2 s:


After approx. 
2 s:


Erasing the reference value
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10. Correction functions

– In the correction funct. menu, call up the turbidity 
correct. submenu.
The following display appears:


The turbidity correct. function appears:


– Select the on menu item with 3 or 28
– Confirm with 1.


– Press 4 to call up the concentration measuring 


mode.


– Insert the measuring cell.


Display of the measured value with turbidity correction 
switched on: Identified by TC.


Warning of excessive turbidity:


If the turbidity absorbance of 0.100 A is exceeded, the 
meter displays the measured value together with a 
warning.


10.3  Turbidity correction


Turbidity correction is used in sample solutions that 
contain finely distributed suspended particles. The 
suspended particles cause a light absorption.
This leads to incorrect (too high) measured values.
The function remains permanently switched on after it 
has been activated. Values that were measured using 
turbidity correction are given an identifier in the 
display and in the documentation (printout and 
storage).


The turbidity correct. function is not active when deliv-
ered.


This function is not necessary, or useful, in all 
methods. If the turbidity correction is active, the 
photometer automatically decides whether to 
perform the function or not depending on the 
method.


After approx. 
2 s:
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11. Zero adjustment


11
 Z


ero adjustm
ent

Zero adjustment is necessary
after changing the lamp


after the error message, PhotoCheck (AQA1) 
occurs
on initial commissioning


if the photometer was mechanically stressed, e.g. 
percussion, transport
if the ambient temperature changed by more than 
5 °C since the last zero adjustment
at least every six months.


When performing the zero adjustment with a round 
cell  observe the following points:


Only use a clean, scratch-free round cell with 
distilled water. A prepared zero cell is provided with 
your photometer. In addition, a prepared zero cell 
is contained in the scope of delivery of the Photo-
Check (article 14693).


If the round cell is visibly contaminated, or at least 
every 24 months, clean and refill it (minimum filling 
level 20 mm). Then check the cell for scratches.


When performing the zero adjustment with a rectan-
gular cell  observe the following points:


With rectangular cells, the adjustment must be 
made using the same cell type (manufacturer) as 
for the measurement. This is important because 
glass of different manufacturers has different 
absorption behavior. When changing the cell type 
always repeat the zero adjustment with the new 
type.
Clean the rectangular cell before performing the 
zero adjustment and fill it with distilled water 
(minimum filling level 20 mm).
For measurement, always insert rectangular cells 
in the cell shaft with the same orientation as during 
the zero adjustment (e.g. cell labeling always on 
the left side).
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11. Zero adjustment

Only perform the zero adjustment against 
distilled water in an optically perfect cell.


– Press 1
– In the setup menu, call up the meter setup submenu.
The following display appears:


– Call up the zero adjustment submenu with 3 or 


28.


– Insert a cell with distilled water.
The message, measuring..., appears on the display.


Successful zero adjustment for the 10 mm rectangular 
cell.


The zero adjustment must be performed sepa-
rately for each cell type.


After approx. 
2 s:
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12. User-defined methods


12
 U


ser-defined m
ethods

– Call up the user def. methods submenu with 3 or 


28.


Submenu user def. methods appears:
input charact.
Entering characteristics for user-defined methods.
print charact.
Printing the characteristics for user-defined 
methods; first appears after characteristics have 
been input.
erase
Erasing single or all user-defined methods; first 
appears after characteristics have been input.


Measuring with user-defined methods:


– Insert the measuring cell
– Input a method number via the numeric keypad


– Confirming with 1 starts the measurement.


User-defined methods are stored under code 
numbers. Numbers from 301 to 399 are allowed. 
These code numbers are used to fast-find user-
defined methods when setting methods.
A total of 50 user-defined methods can be stored. The 
51st user-defined method causes the method error 
message to appear; if this occurs, erase an old 
method.
If you input a method designation that is already 
stored in the photometer, the characteristics are 
displayed and you can modify them. If the input is 
successful, the meter displays the accepted method.


The photometer automatically restricts the 
measuring range (no message) if the entered 
method data allows absorbance values > 3.2 A.


– Press 1
– In the setup menu, call up the meter setup 


submenu.
The following display appears:
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12. User-defined methods

– Select the input charact. submenu with 3 or 


28.


– Input the method number (301 to 399) via the 
numeric keypad


– Confirm with 1 


Confirming without character input results in a 
blank.


– Input the method designation, e.g. TEST1:


– Enter letters using 3, 


numerals via the numeric keypad


– Confirm each time with 1.


Example:


– Select the wavelength with 3
– Confirm with 1.


– Enter the citation form:


– Enter letters using 3, 


numerals via the numeric keypad


– Confirm each time with 1.


12.1  Entering characteristics via the keyboard
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12. User-defined methods

– Input the unit with 3
– Confirm each time with 1.


Selecting the resolution defines the numeric display of 
the beginning and end of the measuring range.


Possible selections:


0.001


0.01


0.1


1


10


100


– Select the resolution using 3
– Confirm with 1.


– Select the sign (+/–) using 3
– Enter the zero point:


– Numbers from 0 to 9


– Confirm each time with 1.


– Select the sign (+/–) using 3
– Enter the slope:


– Numbers from 0 to 9


– Confirm each time with 1.


– Enter the meas. range begin:


– Numbers from 0 to 9


– Confirm each time with 1.


– Enter the meas. range end:
– Numbers from 0 to 9


– Confirm each time with 1.
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12. User-defined methods

round


10 mm


20 mm


50 mm


– Select with 3
– Confirm with 1.


Example:


Display and automatic printout of code no. and charac-
teristics as a list.


– Scroll with 3
– Return with 1.


12.2  Entering characteristics via the PC


Data format of the method data:


The data of user-defined methods is transferred in a 
string. The individual datablocks of the string are 
separated by spaces:


Further information is given in the chapter 15 
RS 232 C INTERFACE.


Error message "INVALID COMMAND"
The following inputs lead to this error message:


slope = 0  or  < –32000, > 32000


zero point > 32000


meas. range begin < 0  or  > 32000


meas. range end < 0  or  > 32000


meas. range end  ≤  meas. range begin


reference cell not equal to 10 mm, 14 mm, 20 mm 
or 50 mm
designation of the wavelength does not agree with 
the photometer
resolution not 0.1, 0.01,…


Datablock Character Example
input user-def. methods   4 CEME
method number   3 301
method designation   5 TEST1
wavelength   5 690nm
unit   9 mmol/l
citation 12 C6H5OH
zero point   5 0.009
slope   5 2.12


meas. range begin   5 0.1


meas. range end   5 22.3


reference cell   2 (=round)
resolution   5 0.1


Example:


 CEME  301  Test1  690nm  mmol/l  C6H5OH  0.009  2.12  0.1  22.3  14  0.1  <CR>
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12. User-defined methods

– Call up the print charact. submenu with 3 or 


28
– Start the print with 1.


The characteristics of all user-defined methods are 
printed sequentially as a list.


– Cancel with 1.


– Call up the erase submenu with 3 or 28.


12.3  Printing characteristics


< date > < time >


user def. methods:


code. no. 301


designation TEST1
wavelength 690 nm
unit mmol/l
citation C6H5OH
resolution 0.1
zero point +0.009


slope +2.12


MRB 0.1
MRE 22.3
reference cell round


Example:  Report printout


12.4  Erasing user-defined methods
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12. User-defined methods

Select the required menu item:
all
Erase all user-defined methods
single
Selectively erase individual methods


– Confirm with 1.


– Call up the erase menu item with 3 or 28
– Confirm with 1.


The message methods are erased ... appears


– Select a method, e.g. TEST1:


– Input the method number (301) via the numeric 
keypad


or


– by scrolling with 3
– Confirm with 1.


– Call up the erase menu item with 3 or 28
– Confirm with 1.


The message method is erased ... appears


Selecting "all"


Selecting "single"
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13. Meter Setup


13
 M


eter S
etup

– To switch on the photometer, open the cover.


– Press 1
– In the setup menu, call up the meter setup submenu.


The following display appears:


This chapter describes four functions of the meter 
setup menu:


select language


set date/time


Performing a meter reset


system info


The following languages are stored in the photometer:


This is the order in which the available 
languages appear in the select language menu.


The available languages are listed in the 
language of the respective country in the 
photometer.


When Russkij is selected as the language, the 
Cyrillic alphabet is used for the user guidance. 
Method designation and ID numbers are 
always displayed in Latin script.
For output to the RS 232 C  interface, Cyrillic 
characters are converted to Latin characters 
according to GOST.


– Call up the select language menu item.


– Select a language, e.g. English


– Confirm with 1
– Press the 1 key again:


Return to the meter setup submenu.
The displays appear in English.


13.1  Selecting the language


Deutsch (German)


English


Français (French)


Italiano (Italian)
Português (Portuguese)


Polski (Polish)


Dansk (Danish)


Svenska (Swedish)


Español (Spanish)


Nederlands (Dutch)


Indonesia (Indonesian)


Ceština (Czech)


Magyar (Hungarian)


Russkij (Russian)


Türkçe (Turkish)


Brasil (Brasilian)
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13. Meter Setup

– Call up the set date/time menu item.


– Input the date via the numeric keypad


– Confirm with 1
– Input the time via the numeric keypad


– Confirm with 1.


– Call up the reset menu item.


Select between
total
Erase the measured value storage and reset the 
settings to the delivery state
meas. storage
Erase the measured value storage
setup
Reset all settings to the delivery state.


Example: Performing a total reset


– Select the reset menu item


– Confirm with 1.


A meter reset is performed (measured value memory 
and setup).


13.2  Setting the date/time


13.3  Reset


It is possible to reset the photometer to its factory 
settings (delivery state) in single steps. The reset total 
function resets all settings and blank values at once.


All AQA functions are retained when meter 
setup is used.
See section 8.1.6 for AQA reset.
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13. Meter Setup

– Call up the system info menu item.


Sample display


13.4  System info
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14. Updating method data


14
 U


pdating m
ethod data

You will always find the latest method data for your 
photometer on the Internet. A method update contains 
all new test sets and methods respectively. Additionally, 
minor modifications of already existing methods are 
transferred with it. With a method update, you receive all 
new methods and, at the same time, can easily and 
conveniently update all method data.


The software provided for downloading contains the 
program file and method data. It can be downloaded 
from our homepage with a mouse click. 
The files are packed in a self-decompressing archive file 
(*.exe) or in a zip file (*.zip) and can be decompressed 
after the download.


To download and update the photometer method data 
via the built-in RS232 interface, you need the 
following:


PC (Win 95 or higher) with Internet connection


PC cable (available as an accessory)


An *.exe or *.zip file from the Internet; contains the 
"UpdateMethodData.exe" program file and 
6 method data files (pls6md.xxx, pls12md.xxx, 
plspekmd.xxx, nova30md.xxx, nova60md.xxx, 
nova400md.xxx; xxx = version).


Carry out the update as follows: – Switch on the photometer (open the cover).
– Switch on the PC. 
– Download from the Internet the software 


including the method data (*.exe or *.zip) and 
copy it into a separate directory or on a floppy 
disk.


– Decompress the *.exe file with a double-click or 
decompress the *.zip file with Winzip.


– Connect the serial interfaces of the PC and 
photometer with the cable.


– Start the "UpdateMethodData.exe" program file 
by double-clicking. The "Update Method Data" 
window appears. In the upper half of the window  
there is the name of your photometer (among 
other things), behind it there is the method 
version in brackets (e.g. 8.00).


All method data are reloaded into the photom-
eter with the update. The old method data are 
overwritten by this. 


– Click on the "Search meter" button. 
The program automatically recognizes the 
connected photometer. Another "Update 
Method Data" window appears.


– Click on the "Start" button to start the method 
download. The process takes approx. 3 
minutes. You can terminate it at any time by 
clicking on the "Cancel" button. In this case, 
however, the download has to be carried out 
once again completely so that the photometer 
can save the method data and is operative.
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14. Updating method data

During the download, the following display appears on 
the photometer screen:


– After the download, confirm the "Data successfully 
downloaded" message. The download is finished. 
The photometer returns to the concentration 
measuring mode.


You can check whether the new method data are 
stored in the photometer.
To do so, proceed as follows: – In the setup menu, call up the meter setup 


submenu.


– Call up the system info menu item.


Sample display (the software version is irrelevant 
here).
The method version (here: 19.00) has to agree with the 
method version for your photometer in the "Update 
Method Data" window during the download.


Error messages


Message Meaning Remedy
No meter found Connection PC - photo-


meter out of order or not 
available


– Tightly connect the cable to the 
serial interfaces of the PC and 
photometer.


– Use the correct cable
Photometer not recognized – Select the photometer manually

90







15. RS 232 C interface


15
  R


S
 232 C


 interface

The keyboard of the photometer is locked in the 
remote operating mode.


The error message, Invalid command, appears if 
commands are unknown or cannot be carried 
out (e. g. if optional parameters do not agree with 
the cell coding). Optional parameters [MMM] and 
[LLL] need only be input for uncoded cells.


Via the interface, data can be
output to a printer and


exchanged with a personal computer (PC)
For this, the following items are available as accesso-
ries:


Printer cable


Printer


Interface cable


Communication software.


15.1  Principle course of the remote control


String to meter Reply from meter Operating mode
S <CR> > <CR> Remote (remote control)
Command xx (see 15.2 
command list)


Reply string command xx <CR> Remote (remote control)


.


.


.
CLOC <CR> Concentration measurement


15.2  Command list


Command Function
S Begin communication
CLOC Switchover to normal operation (concentration measurement)
CDAT [anz] Reads out stored measured values; 


[anz] = number of the measured values to be output
CMES [MMM] Measurement and transmission of the concentration value with date/time;


[MMM] = method number (e.g. 086 for method 14729)
CEXT [LLL] Measurement and transmission of the absorbance value for the wavelength;


[LLL] = wavelength
CBLA [MMM] Measurement and transmission of the sample blank value; 


[MMM] = method number
CCLB [MMM] Erase measured sample blank values; [MMM] = method number
CEME Input user-defined methods (see chapter chapter 12 USER-DEFINED METHODS)
REME [MMM] Output user-defined methods; [MMM] = method number
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15. RS 232 C interface

15.3  Output format of measured values


Notes:
Data fields are separated by spaces.
Character set: IBM, code page 437


Meaning of the special characters:


! = Measuring with blank value (concentration) or
reference absorbance (absorbance)


t/T = Measurement with turbidity correction/with high
turbidity


* = Measured value outside the measuring range


Q = AQA measurement


Character Meaning
3 consecutive number (not required for 


interface commands CMES, CEXT and 
CBLA)


5 method designation
6 I. D. number
17 date and time
4 special characters
9 meas. value
10 unit
12 citation
4 AQA ID (AQA2/AQA1)
4 dilution factor


15.4  Data transmission


 Baud rate 4800
 Data bits: 8
 Stop bits: 1
 Parity: none
 Handshake: Hardware
 Max. cable length 15 m


15.5  Pin assignment


Photometer Computer Printer
9-pin socket 9-pin socket 25 pin plug with RS 232 C interface
1 4 20 -
2 3 2 TXD
3 2 3 RXD
4 1 and 6 6 -
5 5 7 SG
6 4 20 -
7 8 5 -
8 7 4 DTR (if not available: 


short-circuit CTS and RTS )
9 - -
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16. Maintenance, cleaning, disposal


16
 M


aintenance, cleaning, disposal

16.1  Maintenance - Changing the lamp


– Switch off the photometer and disconnect it from 
the power line


– Carefully turn up the photometer and park it safely
– Screw off the lamp cover on the underside of the 


photometer


Let the lamp of the photometer cool down.


– Pull out the plug a
– Unscrew the screw b
– Remove the lamp with its holder c by pulling it 


gently upwards


Do not touch the new light bulb of the 
photometer.


– Insert a new preset lamp and screw it tight using 
the screw b


– Connect the plug a of the new lamp
– Screw the lamp cover on again
– Set up the photometer again and connect it to the 


power line


– Press and hold 3
– Switch on the meter (open the cover) and after the 


following display appears, release 3:


– Press 1


16.2  Cleaning - Actions to take if a cell is broken


Do not rotate the photometer to pour out 
the liquid!


The photometer has a draining mechanism under the 
cell shaft that, when operated correctly, prevents any 
liquid coming into contact with electronic components.
– Switch off the photometer (close the cover) and 


disconnect it from the line power
– Let the liquid drain off
– Carefully remove any pieces of glass, e.g. using 


tweezers
– Carefully clean the cell shaft with a damp, lint-free 


cloth


– Let the cell shaft dry
After it is dry, check the photometer:
– Perform a photometer monitoring (see section 8.2).
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16. Maintenance, cleaning, disposal

The measuring instrument is sent out in a protective 
transport packing. 
We recommend: Keep the packing material in case you 
have to send the measuring instrument back for service. 
The original packing prevents the measuring instrument 
from being damaged during transport.


Dispose of the measuring instrument as electronic 
waste at an appropriate collection point. It is illegal to 
dispose of it in household refuse.
Within the European Union, the batteries are removed 
at a specialized treatment center at the instrument's end 
of life. The instruments are taken to one of those 
specialized treatment centers via the recycling system 
set up for this purpose.


16.3  Disposal


Packing


Measuring instrument
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17. Technical Data


17
 T


echnical D
ata

Optical 
measuring 
principle


Filter photometer with reference 
beam absorption measurement; 
simultaneous recording of all 
wavelengths


Light source Tungsten halogen lamp, preset


Receiver 12 x photo diode array


Optical filters 340 nm, 410 nm, 445 nm, 500 
nm, 525 nm, 550 nm, 565 nm, 
605 nm, 620 nm, 665 nm, 690 
nm, 820 nm,
Accuracy: ±2 nm;
Half width: 
340 nm = 30 nm ±2 nm;
all others = 10 nm ±2 nm


Photometric 
reproducibility


0.001 A at 1.000 A


Photometric 
resolution


0.001 A


Warm-up time none


Measuring time approx. 2 s


Types of 
measurement


Concentration (method depen-
dent, selectable display form), 
absorbance, transmission


Measuring range 
absorbance


–0.300 A to 3.200 A


Measuring range 
transmission


0.1 % to 1000 %


Balancing Permanently stored


Drift correction Automatic on each Self-Check


Retrofitting of 
new methods


via the Internet


User-defined 
methods


max. 10


Kinetics Automatic measurement repeti-
tion with selectable interval


Bar code recog-
nition


automatic selection of the 
method;
automatic recognition of the 
reagents lot


Cell recognition automatic


Self-Check Test: Memory, optics, electronic 
measured value recording, 
barcode recognition, cell recogni-
tion 
Automatic calibration: Optics, 
electronic measured value 
recording, barcode recognition, 
rectangular cell recognition


Time/Date Real-time clock in the photom-
eter


Dimensions H: 140 mm, D: 270 mm, 
W: 260 mm


Weight approx. 2.3 kg (battery version: 
2.8 kg)


Meter safety EN 61010, IEC 1010


Safety class EN 61010-1/class 3


Power pack


Type Friwo FW6798/11.8363 *
Friwo Part-No. 1810502
Input: 230 V~ ±10%/50 Hz/25 VA
Output: 12 V~/1540 mA


Friwo FW6798/11.8365 *
Friwo Part-No. 1769227
Input: 120 V~ ±10%/60 Hz/24 VA
Output: 12 V~/1540 mA


* compulsory for meters with UL/
cUL test certificates


FRIWO FW 7555O/15
Friwo Part. No. 1822367
Input: 100 ... 240 V ~ / 


50 ... 60 Hz / 400 mA
Output: 15 V DC  / 1 A


Meter safety EN 60950


Power consump-
tion in line oper-
ation


max. 1300 mA


Batteries


Backup 
battery


1 x 3,0 V Lithium battery, 
soldered in the instrument

95







17. Technical Data

Battery
(optional)


Built-in battery: NiMH recharge-
able battery 7.2 V/2500 mAh, 
operating time with new, fully 
charged battery: typical 40 hours 
with 10 measurements per hour, 
trickle charging in line operation,
approx. 5 h charging time for a 
discharged battery, total 
discharge protection


EMC EU directive 89/336/EEC
EN 61326-1
EN 61000-3-2 A14
EN 61000-3-3
FCC class A


Climatic class 2, VDI/VDE 3540


Ambient temper-
ature 


Storage: –25 °C to +65 °C
Operation: +5 °C to +40 °C


Allowable rela-
tive humidity


Annual mean: 75 %
30 days/year: 95 %
other days:  85 %


Test certificate CE


Operating 
elements


On/off switch actuated by 
opening/closing the lid of the cell 
shaft cover 


Silicon keyboard with 4 function 
keys and number field with 12 
keys  


Round cell shaft
– for round cells (flat cell floor, 


external/internal diameter 16 
mm / 13.8 mm)


Rectangular cell shaft
– for 10 mm, 20 mm and 50 mm 


rectangular cells with a 
maximum width of 12.60 mm


Recess for MemoChip


Display Graphical display 128 x 64 pixels


Connections


Digital inter-
face


RS 232 C 9-pin socket to connect 
to PC or printer


Power supply 2-pin socket to connect the plug-
in power supply unit


Data storage Cyclical memory to record 1000 
measured values


FCC Class A 
Equipment Statement


Note:  This equipment has been tested and found 
to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. 
These limits are designed to provide reasonable 
protection against harmful interference when the 
equipment is operated in a commercial 
environment. This equipment generates, uses, 
and can radiate radio frequency energy and, if not 
installed and used in accordance with the 
instruction manual, may cause harmful 
interference to radio communications. Operation 
of this equipment in a residential area is likely to 
cause harmful interference in which case the user 
will be required to correct the interference at his 
own expense.
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17. Technical Data

Software settings when delivered
ID number input: Off
Measured value 
number:


1


blank value is: Off
Reference absorbance: Off
turbidity correct.: Off
language: English
Kinetic interval: 60s
Date of the last valid 
AQA1 check:


invalid (not yet measured)


AQA1 interval: 12 weeks
AQA2 interval: 4 weeks
AQA password: 0000
AQA mode: Off
Lock measurement if 
AQA2 expired:


Off


Checks to be measured 
with AQA1:


none


AQA2 values: none


Settings after reset - total
Measured value storage and setup reset


Settings after reset - meas. storage
Meas. value number: 1
Measured values: none


Settings after reset - setup
ID number input: Off
Measured value 
number:


1


blank value: Off
reference absorbance: Off
turbidity correct.: Off
Language: unchanged
Kinetic interval: 60s
Citation forms of the 
methods


respective reference cita-
tion


Units of the methods: respective reference unit


Settings after reset - AQA
Date of the last valid 
AQA1 check:


invalid (not yet measured)


AQA1 interval: 12 weeks
AQA2 interval: 4 weeks
AQA password: 0000
AQA mode: Off
Lock measurement if 
AQA2 expired: Off
Checks to be measured 
with AQA1:


none 
(Input theoretical values and tolerances 
are not erased and are offered again 
with the next input).


AQA2 values: none 
(theoretical values and tolerances of all 
methods are set to default values 


according to the "Spectroquant®  
CombiCheck and standard solutions" 
table in the part "General information".)
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18. What to do if…


The display remains blank 
when switched on


Connect the photometer to the line power via the power pack. 
In the case of battery operation: Battery empty, charging required (approx. 5h); 
line operation is possible without restrictions during charging time.


 appears
Battery nearly empty. Charging required (see chapter 3 COMMISSIONING).


Date/time is lost when 
switched off


The backup battery of the real time clock is empty and has to be replaced. 
Send the photometer to the service department for this.


MemoChip is not recogni-
zed


The MemoChip is not recognized by the photometer though it is in the recess 
during switching on. Operate the photometer with line power (see chapter 3 
COMMISSIONING). Repeat the procedure.


Password forgotten Inform the service department.


Photometer does not react The connected printer is off line. Switch on the printer or pull out the interface 
cable.


Error messages:


remove cell The message remove cell appears on the display although no cell is inserted. 
Clean the cell shaft with a damp, lint-free cloth. 
If the error message still appears, return the photometer to the service depart-
ment.


lamp defective Replace the lamp (see chapter chapter 16 MAINTENANCE, CLEANING, DISPOSAL).


no zero adjustment No zero adjustment is stored in the meter for the cell. Perform zero adjustment 
(see chapter chapter 11 ZERO ADJUSTMENT).


cell error The rectangular cell is inserted incorrectly, or two cells are inserted. Insert the 
cell correctly.


cell invalid A cell type that is not allowed for the selected method was selected, e. g. a round 
cell for the reagent test. 


method invalid No data is stored in the photometer for the selected method. Update method 
data (see chapter chapter 14 UPDATING METHOD DATA).


wrong method During a difference measurement, the method was changed between the first 
and second measurement. During a difference measurement, the method 
must remain identical.


E_0 Hardware error: Send the photometer to the service department.


E_1, E_2 or E_3 Replace the lamp (see chapter chapter 16 MAINTENANCE, CLEANING, DISPOSAL). 
If the error message remains, send the meter to the service department.
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The following methods are programmed into the photometer and measurements can be made without any 
further adjustments. Method selection is achieved through a barcode on the cell (for cell tests) or through a 
barcode on the AutoSelector (for reagent tests). The method number listed in column 1 is for manual selection. 
The total range relates to the cited test in column 2 and, in the reagent tests, covers all possible path length 
(cells from 10 to 50 mm).


Release 01/2012


Spectroquant® photometer NOVA 60


Available photometric test kits


 Method Determination  Total Range Method
 No.   


 208   Acid Capacity Cell Test to pH 4.3 101758 0.40 – 8.00 mmol/l Indicator reaction
 (total alkalinity)
 196 Aluminium Cell Test* 100594 0.02 – 0.50 mg/l Al Chromazurole S
 043 Aluminium Test* 114825 0.020 – 1.20 mg/l Al Chromazurole S
 104 Ammonium Cell Test 114739 0.010 – 2.000 mg/l NH4-N Indophenol blue
 051 Ammonium Cell Test 114558 0.20 – 8.00 mg/l NH4-N Indophenol blue
 052 Ammonium Cell Test 114544 0.5 – 16.0 mg/l NH4-N Indophenol blue
 053 Ammonium Cell Test 114559 4.0 – 80.0 mg/l NH4-N Indophenol blue
 054 Ammonium Test 114752 0.010 – 3.00 mg/l NH4-N Indophenol blue
 155 Ammonium Test 100683 2.0 – 75.0 mg/l NH4-N Indophenol blue 
 163 Ammonium Test 100683 5 – 150 mg/l NH4-N Indophenol blue
 130 Antimony in water and wastewater Application 0.10 – 8.00 mg/l Sb Brilliant green
 156 AOX Cell Test* 100675 0.05 – 2.50 mg/l AOX Oxidation to chloride
 132 Arsenic Test* 101747 0.001 – 0.100 mg/l As Ag-DDTC
 157 BOD Cell Test* 100687 0.5 – 3000 mg/l O2 Modification of Winkler method
 164 Boron Cell Test* 100826 0.05 – 2.00 mg/l B Azomethine H
 046 Boron Test* 114839 0.050 – 0.800 mg/l B Rosocyanine
 195 Bromate in water and drinking Application 0.003 – 0.120 mg/l BrO3 3,3’-Dimethylnaphtidine
 water  
 146 Bromine Test* 100605 0.020 – 10.00 mg/l Br2 S-DPD 
 067 Cadmium Cell Test 114834 0.025 – 1.000 mg/l Cd Cadion derivative
 183 Cadmium Test  101745 0.0020 – 0.500 mg/l Cd Cadion derivative
 165 Calcium Cell Test* 100858 10 – 250 mg/l Ca Phthalein purple
 042 Calcium Test* 114815 5 – 160 mg/l Ca Glyoxal-bis-hydroxyanil
 125 Calcium Test sensitive* 114815 1.0 – 15.0 mg/l Ca Glyoxal-bis-hydroxyanil
 199 Calcium Test** 100049 0.20 – 4.00 mg/l Ca Phthalein derivative
 095 Chloride Cell Test* 114730 5 – 125 mg/l Cl Iron(III)-thiocyanat
 110 Chloride Test* 114897 2.5 – 25.0 mg/l Cl Iron(III)-thiocyanat
 063 Chloride Test* 114897 10 – 250 mg/l Cl Iron(III)-thiocyanat
 141  Chlorine Cell Test* (free chlorine) 100595 0.03 – 6.00 mg/l Cl2 S-DPD
 142  Chlorine Cell Test*  100597 0.03 – 6.00 mg/l Cl2 S-DPD 
 (free and total chlorine)
 143  Chlorine Test* (free chlorine) 100598 0.010 – 6.00 mg/l Cl2 S-DPD
 145  Chlorine Test* (total chlorine) 100602 0.010 – 6.00 mg/l Cl2 S-DPD
 144  Chlorine Test*  100599 0.010 – 6.00 mg/l Cl2 S-DPD 
 (free and total chlorine)
 194  Chlorine Cell Test*, Test*  100086/100087/ 0.010 – 6.00 mg/l Cl2 DPD
 (free and total chlorine) 100088
 149 Chlorine dioxide Test* 100608 0.020 – 10.00 mg/l ClO2 S-DPD
 039 Chromate Cell Test* 114552 0.05 – 2.00 mg/l Cr Diphenylcarbazide
 039 Chromate Cell Test* 114552 0.05 – 2.00 mg/l Cr Peroxodisulfate oxidation,
 (total chromium)   diphenylcarbazide
 040 Chromate Test* 114758 0.010 – 3.00 mg/l Cr Diphenylcarbazide
 020 Chromium Baths  4.0 – 400 g/l CrO3 Inherent color
 031 COD Cell Test* 114560 4.0 – 40.0 mg/l COD Chromosulfuric acid oxidation,
    chromate determination
 211 COD Cell Test* 101796 5.0 – 80.0 mg/l COD Chromosulfuric acid oxidation,
    chromate determination
 014 COD Cell Test* 114540 10 – 150 mg/l COD Chromosulfuric acid oxidation,
    chromate determination
 105 COD Cell Test* 114895 15 – 300 mg/l COD Chromosulfuric acid oxidation,
    chromate determination        
 093 COD Cell Test* 114690 50 – 500 mg/l COD Chromosulfuric acid oxidation,
    chromate determination
 023 COD Cell Test* 114541 25 – 1500 mg/l COD Chromosulfuric acid oxidation,
    chromium(III) determination 
 094 COD Cell Test* 114691 300 – 3500 mg/l COD Chromosulfuric acid oxidation,
    chromium(III) determination
 024 COD Cell Test* 114555 500 – 10000 mg/l COD Chromosulfuric acid oxidation,
    chromium(III) determination 
 209 COD Cell Test* 101797 5000 – 90000 mg/l COD Chromosulfuric acid oxidation,
    chromium(III) determination 


* turbidity correction possible
** individual calibration necessary







Release 01/2012


Spectroquant® photometer NOVA 60


Available photometric test kits


 Method Determination  Total Range Method
 No.   


 137 COD Cell Test (Hg free)* 109772 10 – 150 mg/l COD Chromosulfuric acid oxidation,
    chromate determination
 138 COD Cell Test (Hg free)* 109773 100 – 1500 mg/l COD Chromosulfuric acid oxidation,
    chromium(III) determination
 015 Color (445) CO445 0.5 – 50 m-1 Measurement at 445 nm
 (spectral absorption coefficient)
 061 Color (525) CO525 0.5 – 50 m-1 Measurement at 525 nm
 (spectral absorption coefficient)
 078 Color (620) CO620 0.5 – 50 m-1 Measurement at 620 nm
 (spectral absorption coefficient)
 032 Color Hazen* CU340 0 – 500 mg/l Pt/Co (Hazen) Platinum-cobalt-Standard Method, 
    measurement at 340 nm
 179 Color Hazen* CU445 0 – 1000 mg/l Pt/Co (Hazen) Platinum-cobalt-Standard Method, 
    measurement at 445 nm
 026 Copper Cell Test* 114553 0.05 – 8.00 mg/l Cu Cuprizone
 027 Copper Test* 114767 0.02 – 6.00 mg/l Cu Cuprizone
 083 Copper Baths  2.0 – 80.0 g/l Cu Inherent color
 075 Cyanide Cell Test* 114561 0.010 – 0.500 mg/l CN Barbituric acid and 
 (free cyanide)   pyridinecarboxylic acid
 075 Cyanide Cell Test* 114561 0.010 – 0.500 mg/l CN Citronic acid, barbituric acid, 
 (readily liberated cyanide)   and pyridinecarboxylic acid
 109 Cyanide Test* 109701 0.0020 – 0.500 mg/l CN Barbituric acid and 
 (free cyanide)   pyridinecarboxylic acid
 109 Cyanide Test* 109701 0.0020 – 0.500 mg/l CN Citronic acid, barbituric acid, 
 (readily liberated cyanide)   and pyridinecarboxylic acid
 210  Cyanuric Acid Test  119253 2 – 160 mg/l CYA Triazine derivative
 076 Fluoride Cell Test* 114557 0.10 – 1.50 mg/l F Alizarin complexone
 124 Fluorid Cell Test sensitive 114557 0.025 – 0.500 mg/l F Alizarin complexone
 215 Fluoride Cell Test* 100809 0.10 – 1.80 mg/l F Alizarin complexone
 216 Fluorid Cell Test sensitive 100809 0.025 – 0.500 mg/l F Alizarin complexone
 166 Fluorid Test* 114598 0.10 – 2.00 mg/l F Alizarin complexone
 167 Fluorid Test* 114598 1.0 – 20.0 mg/l F Alizarin complexone
 217 Fluorid Test 100822 0.02 – 2.00 mg/l F SPADNS
 028 Formaldehyde Cell Test* 114500 0.10 – 8.00 mg/l HCHO Chromotropic acid
 091 Formaldehyde Test* 114678 0.02 – 8.00 mg/l HCHO Chromotropic acid
 045 Gold Test 114821 0.5 – 12.0 mg/l Au Rhodamine B
 Hardness
 see Total Hardness or Residual Hardness
 044 Hydrazine Test* 109711 0.005 – 2.00 mg/l N2H4 4-Dimethylaminobenzaldehyde
 099 Hydrogenperoxide Cell Test* 114731 2.0 – 20.0 mg/l H2O2 Titanyl sulfate
 128 Hydrogenperoxide Cell Test sens.* 114731 0.25 – 5.00 mg/l H2O2 Titanyl sulfate
 198 Hydrogenperoxide Test 118789 0.015 – 6.00 mg/l H2O2 Phenanthroline derivative
 147 Iodine Test* 100606 0.050 – 10.00 mg/l I2 S-DPD
 033 Iodine color number   0.010 – 3.00 Measurement at 340 nm
 021 Iodine color number  0.2 – 50.0 Measurement at 445 nm
 037 Iron Cell Test 114549 0.05 – 4.00 mg/l Fe Triazine 
 106 Iron Cell Test* 114896 1.0 – 50.0 mg/l Fe 2,2’-Dipyridyl
   (Fe(II) and Fe(III))
 038 Iron Test 114761 0.005 – 5.00 mg/l Fe Triazine
 161 Iron Test* 100796 0.010 – 5.00 mg/l Fe 1,10-Phenanthroline
   (Fe(II) and Fe(III))
 066 Lead Cell Test* 114833 0.10 – 5.00 mg/l Pb PAR
 160  Lead Test* 109717 0.010 – 5.00 mg/l Pb PAR
 158 Magnesium Cell Test* 100815 5.0 – 75.0 mg/l Mg Phthalein purple
 159 Manganese Cell Test* 100816 0.10 – 5.00 mg/l Mn Formaldoxime
 184 Manganese Test* 101739 0.005 – 2.00 mg/l Mn PAN
 019 Manganese Test* 114770 0.010 – 10.00 mg/l Mn Formaldoxime
 135 Mercury in water and wastewater Application 0.025 – 1.000 mg/l Hg Michler’s ketone
 175 Molybdenum Cell Test 100860 0.02 – 1.00 mg/l Mo Bromopyrogallol red
 206  Molybdenum Test 119252 0.5 – 45.0 mg/l Mo Mercaptoacetic acid
 185 Monochloramine Test 101632 0.050 – 10.00 mg/l Cl2 Indophenol blue
 017 Nickel Cell Test* 114554 0.10 – 6.00 mg/l Ni Dimethylglyoxime
 018 Nickel Test* 114785 0.02 – 5.00 mg/l Ni Dimethylglyoxime
 057 Nickel Baths  2.0 – 120 g/l Ni Inherent color
 059 Nitrate Cell Test* 114542 0.5 – 18.0 mg/l NO3-N Nitrospectral
 030 Nitrate Cell Test* 114563 0.5 – 25.0 mg/l NO3-N 2,6-Dimethylphenol
 107 Nitrate Cell Test* 114764 1.0 – 50.0 mg/l NO3-N 2,6-Dimethylphenol
 151 Nitrate Cell Test* 100614 23 – 225 mg/l NO3-N 2,6-Dimethylphenol
 060 Nitrate Test* 114773 0.2 – 20.0 mg/l NO3-N Nitrospectral
 139 Nitrate Test* 109713 0.10 – 25.0 mg/l NO3-N 2,6-Dimethylphenol
 072 Nitrate Cell Test in seawater*  114556 0.10 – 3.00 mg/l NO3-N Resorcine
 


* turbidity correction possible
** individual calibration necessary
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 Method Determination  Total Range Method
 No.   


 140 Nitrate Test in seawater* 114942 0.2 – 17.0 mg/l NO3-N Resorcine
 035 Nitrite Cell Test* 114547 0.010 – 0.700 mg/l NO2-N Griess reaction
 197 Nitrite Cell Test* 100609 1.0 – 90.0 mg/l NO2-N Iron(II) ethylenediammonium sulfate
 036 Nitrite Test* 114776 0.002 – 1.00 mg/l NO2-N Griess reaction
 068 Nitrogen (total) Cell Test 114537 0.5 – 15.0 mg/l N Peroxodisulfate oxidation, nitrospectral
 153 Nitrogen (total) Cell Test* 100613 0.5 – 15.0 mg/l N Peroxodisulfate oxidation, 
    2,6-dimethylphenol
 108 Nitrogen (total) Cell Test 114763 10 – 150 mg/l N Peroxodisulfate oxidation, 
    2,6-dimethylphenol
 092 Oxygen Cell Test* 114694 0.5 – 12.0 mg/l O2 Modification of Winkler method
 207  Oxygen Scavengers Test 119251 0.020 – 0.500 mg/l DEHA FerroZine®


 148 Ozone Test* 100607 0.010 – 4.00 mg/l O3 S-DPD
 133 Palladium in water and wastewater Application 0.05 – 1.25 mg/l Pd Thio-Michler’s ketone
 186 pH Cell Test 101744 6.4 – 8.8 Phenol red
 073 Phenol Cell Test* 114551 0.10 – 2.50 mg/l Phenole MBTH
 176 Phenol Test* 100856 0.025 – 5.00 mg/l C6H5OH Aminoantipyrine
 177 Phenol Test* 100856 0.002 – 0.200 mg/l C6H5OH Aminoantipyrine, by extraction
 212 Phosphate Cell Test 100474 0.05 – 5.00 mg/l PO4-P Phosphomolybdenum blue
 055 Phosphate Cell Test 114543 0.05 – 5.00 mg/l PO4-P Phosphomolybdenum blue
 055 Phosphate Cell Test 114543 0.05 – 5.00 mg/l P Peroxodisulfate oxidation,
 (total phosphorus)   phosphomolybdenum blue
 213 Phosphate Cell Test 100475 0.5 – 25.0 mg/l PO4-P Phosphomolybdenum blue
 086 Phosphate Cell Test 114729 0.5 – 25.0 mg/l PO4-P Phosphomolybdenum blue
 086 Phosphate Cell Test 114729 0.5 – 25.0 mg/l P Peroxodisulfate oxidation,
 (total phosphorus)   phosphomolybdenum blue
 152 Phosphate Cell Test 100616 3.0 – 100.0 mg/l PO4-P Phosphomolybdenum blue
 214 Phosphate Cell Test 100673 3.0 – 100.0 mg/l PO4-P Phosphomolybdenum blue
 214 Phosphate Cell Test 100673 3.0 – 100.0 mg/l P Peroxodisulfate oxidation, 
 (total phosphorus)   phosphomolybdenum blue
 056 Phosphate Test 114848 0.010 – 5.00 mg/l PO4-P Phosphomolybdenum blue
 162 Phosphate Test 100798 1.0 – 100.0 mg/l PO4-P Phosphomolybdenum blue
 069 Phosphate Cell Test* 114546 0.5 – 25.0 mg/l PO4-P Vanadatomolybdate
 070 Phosphate Test* 114842 0.5 – 30.0 mg/l PO4-P Vanadatomolybdate
 134 Platinium in water and wastewater Application 0.10 – 1.25 mg/l Pt o-Phenylendiamine
 103 Potassium Cell Test 114562 5.0 – 50.0 mg/l K Kalignost, turbidimetric
 150 Potassium Cell Test 100615 30 – 300 mg/l K Kalignost, turbidimetric
 098 Residual Hardness Cell Test* 114683 0.50 – 5.00 mg/l Ca Phthalein purple
 079 Silicate (Silicic acid) Test 114794 0.11 – 10.70 mg/l SiO2 Silicomolybdenum blue
 081 Silicate (Silicic acid) Test 114794 0.011 – 1.600 mg/l SiO2 Silicomolybdenum blue
 169 Silicate (Silicic acid) Test* 100857 1.1 – 107.0 mg/l SiO2 Molybdatosilicate
 171 Silicate (Silicic acid) Test* 100857 11 – 1070 mg/l SiO2 Molybdatosilicate
 047 Silver Test* 114831 0.25 – 3.00 mg/l Ag Eosine / 1,10-phenanthroline
 168 Sodium Cell Test in nutrient  100885 10 – 300 mg/l Na indirectly as chloride
 solutions* 
 064 Sulfate Cell Test 114548 5 – 250 mg/l SO4 Bariumsulfate, turbidimetric
 154 Sulfate Cell Test 100617 50 – 500 mg/l SO4 Bariumsulfate, turbidimetric
 082 Sulfate Cell Test 114564 100 – 1000 mg/l SO4 Bariumsulfate, turbidimetric
 065 Sulfate Test* 114791 25 – 300 mg/l SO4 Tannin
 080 Sulfide Test* 114779 0.020 – 1.50 mg/l S Dimethyl-p-phenylendiamine
 071 Sulfite Cell Test* 114394 1.0 – 20.0 mg/l SO3 Ellman’s reagens
 127 Sulfite Cell Test sensitive* 114394 0.05 – 3.00 mg/l SO3 Ellman’s reagens
 187 Sulfite Test* 101746 1.0 – 60.0 mg/l SO3 Ellman’s reagent
 087 Surfactants (anionic) Cell Test 114697 0.05 – 2.00 mg/l MBAS Methylene blue
   (methylene blue active substances)
 192 Surfactants (cationic) Cell Test* 101764 0.05 – 1.50 mg/l k-Ten Disulfine blue
 193 Surfactants (nonionic) Cell Test* 101787 0.10 – 7.50 mg/l n-Ten TBPE
 182 Suspended Solids  25 – 750 mg/l SusS 
 100 Tin Cell Test* 114622 0.10 – 2.50 mg/l Sn Pyrocatechol violet
 172 TOC Cell Test 114878 5.0 – 80.0 mg/l TOC Peroxodisulfate oxidation, indicator
 173 TOC Cell Test 114879 50 – 800 mg/l TOC Peroxodisulfate oxidation, indicator
 178 Total Hardness Cell Test* 100961 5 – 215 mg/l Ca Phthalein purple
 Water hardness
 see Total Hardness or Residual Hardness
 077 Turbidity  1 – 100 FAU Measurement at 550 nm
 191 Volatile Organic Acids Cell Test* 101763 50 – 3000 mg/l HOAc Esterification
 174 Zinc Cell Test 100861 0.025 – 1.000 mg/l Zn PAR
 074 Zinc Cell Test 114566 0.20 – 5.00 mg/l Zn PAR
 041 Zinc Test* 114832 0.05 – 2.50 mg/l Zn Cl-PAN


* turbidity correction possible
** individual calibration necessary







 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a sodium hydroxide 
solution 0.1 mol/l, Cat.No. 109141, can be used after 
diluting accordingly (see section “Standard solutions”).
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Pipette 4.0 ml of AC-1 
into a round cell.


 Measuring range:    0.40 –    8.00 mmol/l


 20      – 400     mg/l CaCO3


101758
Cell Test


Acid capacity to pH 4.3
 (total alkalinity)


Add 1.0 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix.


Add 0.50 ml of AC-2 
with pipette, close the 
cell with the screw cap, 
and mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.







Check the pH of the 
sample, specified range:
pH 3 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Add 1 level blue 
microspoon of Al-1K, 
close with the screw cap.


Add 0.25 ml of Al-2K 
with pipette, close with 
the screw cap, and mix.


Reaction time: 
5 minutes


R


100594
Cell Test


Aluminium


Pipette 6.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.02 – 0.50 mg/l Al


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
aluminium standard solution CertiPUR®, Cat.No. 119770, 
concentration 1000 mg/l Al can be used after diluting 
accordingly.
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 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


Ready-for-use aluminium standard solution CertiPUR®, 
Cat.No. 119770, concentration 1000 mg/l Al, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.


Pipette 5.0 ml of the 
sample into a test tube.


Add 1 level blue 
microspoon of Al-1 
to the test tube and 
dissolve the solid 
substance.


Add 1.2 ml of Al-2 
with pipette and mix.


 Measuring 0.10   – 1.20 mg/l Al 10-mm cell


 range: 0.05  – 0.60 mg/l Al 20-mm cell


 0.020 – 0.200 mg/l Al 50-mm cell


 Expression of results also possible in mmol/l.


Add 0.25 ml of Al-3 
with pipette and mix.


Reaction time: 
2 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Aluminium 114825
Test


Check the pH of the 
sample, specified range:
pH 3 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important:


To measure in the 50-mm cell, the sample volume and the 
volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.
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114739
Cell Test


 Measuring 0.010  –  2.000 mg/l NH4-N


 range: 0.01    –  2.58 mg/l NH4


 Expression of results also possible in mmol/l.


Ammonium


Pipette 5.0 ml of the 
sample into a reaction 
cell close with the screw 
cap, and mix.


Add 1 dose of NH4-1K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
15 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125022 and 125023.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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114558
Cell Test


 Measuring  0.20  –   8.00 mg/l NH4-N


 range: 0.26  – 10.30 mg/l NH4


 Expression of results also possible in mmol/l.


Ammonium


Pipette 1.0 ml of the 
sample into a reaction 
cell close with the screw 
cap, and mix.


Add 1 dose of NH4-1K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
15 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


Check the pH of the 
sample, specified range:
pH 4 – 13
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125022, 125023, 125024, and 125025.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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114544
Cell Test


 Measuring 0.5  – 16.0 mg/l NH4-N


 range: 0.6  – 20.6 mg/l NH4


 Expression of results also possible in mmol/l.


Ammonium


Pipette 0.50 ml of the 
sample into a reaction 
cell close with the screw 
cap, and mix.


Add 1 dose of NH4-1K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
15 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125023, 125024, 125025, and 125026.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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114559
Cell Test


 Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


 Measuring  4.0  –   80.0 mg/l NH4-N


 range: 5.2  – 103.0 mg/l NH4


 Expression of results also possible in mmol/l.


Pipette 0.10 ml of the 
sample into a reaction 
cell close with the screw 
cap, and mix.


Add 1 dose of NH4-1K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
15 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Ammonium


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 70, Cat.No. 114689, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125025, 125026, and 125027.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 70) is highly recommended.
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 Measuring 0.05  – 3.00   mg/l NH4-N 0.06  – 3.86   mg/l NH4 10-mm cell


 range: 0.03  – 1.50   mg/l NH4-N 0.04  – 1.93   mg/l NH4 20-mm cell


 0.010 – 0.500 mg/l NH4-N 0.013 – 0.644 mg/l NH4 50-mm cell


 Expression of results also possible in mmol/l.


Ammonium 114752
Test


Add 4 drops of NH4-3 
and mix.


Reaction time:
5 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Pipette 5.0 ml of the 
sample into a test tube.


Add 0.60 ml of NH4-1 
with pipette and mix.


Add 1 level blue
microspoon of NH4-2.


Shake vigorously to 
dissolve the solid 
substance.


Reaction time:
5 minutes


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Place the cell into the 
cell compartment.


 Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


To measure in the 50-mm cell, the sample volume and the 
volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125022, 125023, and 125024.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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 Measuring range:  2.0 – 75.0 mg/l NH4-N 2.6 –  96.6 mg/l NH4 10-mm cell


 5 – 150 mg/l NH4-N 6    – 193 mg/l NH4 10-mm cell


 Expression of results also possible in mmol/l.


Ammonium 100683
Test


Transfer the solution 
into a cell.


Select method with 
AutoSelector measuring 
range 2.0 – 75.0 mg/l 
NH4-N.


Place the cell into the 
cell compartment.


Pipette 5.0 ml of NH4-1 
into a test tube.


Add 0.20 ml of the 
sample with pipette.


Add 1 level blue micro-
spoon of NH4-2.


Shake vigorously to 
dissolve the solid 
substance.


Reaction time:
15 minutes


 Measuring range:  2.0  – 75.0 mg/l NH4-N


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Pipette 5.0 ml of NH4-1 
into a test tube.


Add 0.10 ml of the 
sample with pipette.


 Measuring range:  5 – 150 mg/l NH4-N


Continue as mentioned above; starting 
from the addition of NH4-2  (Fig. 4). Select 
method with AutoSelector measuring range 
5 –  150 mg/l NH4-N.


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Important: 


Very high ammonium concentrations in the sample 
produce turquoise-colored solutions (measurement solu-
tion should be yellow-green to green) and false-low read-
ings are yielded. In such cases the sample must be di-
luted (plausibility check).


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 70, Cat.No. 114689, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125025, 125026, and 125027.


Ready-for-use ammonium standard solution CertiPUR®, 
Cat.No. 119812, concentration 1000 mg/l NH4


+, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 70) is highly recommended.
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Antimony in water and 
wastewater


Application 


 


Reaction time:
2 minutes


Pipette 4.0 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add approx. 1.5 g of 
ammonium chloride 
hexahydrate extra pure  
(Cat.No. 101084), close 
the cell with the screw 
cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 1.0 ml phosphoric 
acid 85 % GR (Cat.No. 
100573) with pipette, 
close the cell with the 
screw cap, and mix.


Add 2 drops of 
reagent 1, close the 
cell with the screw cap, 
and mix.


Reaction time:
3 minutes


Add 2 drops of 
reagent 2, close the 
cell with the screw cap, 
and mix.


Add 2 drops of 
reagent 3, close the 
cell with the screw cap, 
and mix.


Add 5.0 ml toluene GR 
(Cat.No. 108325) with 
pipette, close the cell 
with the screw cap.


 Important: 


The exact composition and preparation of the reagents 1, 
2, and 3 used are given in the corresponding application, 
which also includes further information on the method 
employed. This application can be downloaded directly at 
www.merck-chemicals.com/photometry. 


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.


 Measuring range: 0.10 – 8.00 mg/l Sb 10-mm cell


Place the cell into the
cell compartment.
Select method no. 130.


Shake the cell vigorous-
ly for 30 seconds.
Leave to stand to allow 
phases to separate.


Transfer the solution into 
a rectangular cell.


Aspirate the clear upper 
phase from the tube with 
pipette.
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100675
Cell Test


 Measuring range: 0.05 – 2.50 mg/l AOX


AOX
Adsorbable organic halogens (x)


Place the column in an 
empty cell. Fill 1 level 
blue microspoon of 
AOX-1 into the column 
using the glass funnel.


Run 3 separate 
1-ml portions of 
AOX-2 through the 
column. Discard the 
wash solution.  


Run 3 separate 
1-ml portions of 
AOX-3 through the 
column. Discard the 
wash solution. 


Close the bottom end of 
the column with the 
stopper. Apply to the 
column 1 ml of AOX-3. 
Close the top end of the 
column with the stopper 
and swirl to eliminate air 
bubbles. Remove the 
stopper on the top end 
and fill the column to the 
brim with AOX-3.


Attach the glass 
reservoir to the prepared 
column (closed at the 
bottom end).


Fill 100 ml of the sample 
and 6 drops of AOX-4 
into the reservoir.


Remove the stopper 
from the column outlet 
and run the sample 
through completely.


Detach the column from 
the reservoir. Apply 3 
separate 1-ml portions 
of AOX-3. Discard the 
wash solution.  


 Preparation of the adsorption column:


 Sample enrichment:


Check the pH of the 
sample, specified range:
pH 6 – 7.
If required, add dilute 
sodium hydroxide 
solution or nitric acid 
drop by drop to adjust 
the pH.
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100675
Cell Test


AOX
Absorbable organic halogens (x)


Add 2 level green 
microspoons of AOX-6, 
close the cell with the 
screw cap, and mix. 


Heat the cell at 120 °C 
in the thermoreactor for 
30 minutes.


Add 5 drops of AOX-4, 
close the cell and mix;
clear supernatant:
pretreated sample.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Pipette 0.20 ml of 
AOX-1K into a reaction 
cell, and mix. 


Add 7.0 ml of pretreated 
sample with glass pi-
pette, close the cell with 
the screw cap, and mix.


Reaction time:
15 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) Spectroquant® AOX 
Standard, Cat.No. 100680, concentration 0.2 – 2.0 mg/l 
can be used.


 Digestion:


 Determination:


Fill the 10-ml syringe with 
10 ml of reagent AOX-5 
and attach the syringe 
with the column outlet 
using the connector. Place 
the top end of the column 
on an empty cell and rinse 
the charcoal filling of the 
column into an empty 
16-mm cell.
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Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Place 350 ml of the 
sample into an Erlen-
meyer flask with ground 
joint.


Add 5 drops of As-1
and mix.


Add 20 ml of As-2 with 
pipette and mix.


Add 1 level green dosing 
spoon of As-3 and 
dissolve.


Add 1.0 ml of As-4 with 
pipette and mix.


 Measuring 0.005 –  0.100 mg/l As 10-mm cell


 range: 0.001 –  0.020 mg/l As 20-mm cell


 Expression of results also possible in mmol/l.


Arsenic 101747
Test


Pipette 5.0 ml of As-5 
into the absorption tube.


Add 1.0 ml of As-6 with 
pipette to the solution in 
the Erlenmeyer flask 
and mix.


Add 3 level red dosing 
spoons of As-7. Imme-
diately attach the ab-
sorption tube to the 
Erlenmeyer flask.


Leave to stand for 
2 hours. During this time 
carefully swirl the flask 
several times or stir 
slowly with a magnetic 
stirrer.


Transfer the solution 
from the absorption tube 
into a corresponding 
cell.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
arsenic standard solution CertiPUR®, Cat.No. 119773, 
concentration 1000 mg/l As can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 0 – 13.
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100687
Cell Test


 Measuring 0.5 – 3000 mg/l O2


  range: Expression of results also possible in mmol/l.                            


BOD
Biochemical oxygen demand


Add 10 drops of 
BSB-3K, reclose, 
and mix.


 Calculation: 


BOD of measurement sample: 
Result 1 – Result 2 (measurement sample) = A in mg/l


BOD of blank: 
Result 1 – Result 2 (blank) = B in mg/l


BOD of original sample in mg/l = A • dilution factor – B


Fill 2 oxygen reaction 
bottles each with 
pretreated sample 
and 2 glass beads to 
overflowing. Close 
bubble-free with the 
slanted ground-glass 
stoppers.


Add 5 drops of BSB-1K 
and then 10 drops of 
BSB-2K, close bubble-
free, and mix for approx. 
10 seconds.


Fill the solution into 
a round cell.


Fill 2 oxygen reaction 
bottles each with inocu-
lated nutrient-salt solu-
tion and 2 glass beads 
to overflowing. Close 
bubble-free with the 
slanted ground-glass 
stoppers.


Incubate one bottle 
of pretreated sample 
and one of inoculated 
nutrient-salt solution 
closed in a thermostatic 
incubation cabinet at 
20 + 1°C for 5 days.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Use one bottle of 
pretreated sample 
and one of inoculated 
nutrient-salt solution 
for the measurement 
of the initial oxygen 
concentration.


After incubation, use 
one bottle of pretreated 
sample and one of 
inoculated nutrient- 
salt solution for the 
measurement of the final 
oxygen concentration.


Measurement of inital
oxygen concentration


= Result 1 
(measurement sample)


= Result 1
(blank)


Measurement of final
oxygen concentration


= Result 2 
  (measurement sample)


= Result 2
   (blank)


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) Spectroquant BOD 
Standard (acc. to EN 1899), Cat.No. 100718, can be used.


 Preparation and incubation:


 Determination:


Check the pH of the 
sample, specified range:
pH 6 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Reaction time:
1 minute
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100826
Cell Test


 Measuring 0,05 – 2,00 mg/l B


 range: Expression of results also possible in mmol/l.


Boron


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
boron standard solution CertiPUR®, Cat.No. 119500, 
concentration 1000 mg/l B can also be used after diluting 
accordingly.


Pipette 1.0 ml of B-1K 
into a reaction cell, close 
with the screw cap, and 
mix.


Add 4.0 ml of the 
sample with pipette into 
a reaction cell, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
60 minutes


Check the pH of the 
sample, specified range:
pH 2 – 12.
If required, add dilute 
sodium hydroxide 
solution or nitric acid 
drop by drop to adjust 
the pH.
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Add 6.0 ml of B-6 with 
pipette, close with the 
screw cap, and mix.


Reaction time:
2 minutes


Transfer the solution 
into a cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Pipette 5.0 ml of the 
sample in to a test tube 
with screw cap. (Impor-
tant: Do not use test 
tubes made of glass 
containing boron!)


Add 1.0 ml of B-1 with 
pipette, close with the 
screw cap, and mix.


Add 1.5 ml of B-2 with 
pipette and close with 
the screw cap.


Shake the tube 
vigorously for 1 minute.


Aspirate 0.5 ml of the 
clear lower phase from 
the tube with pipette.


 Measuring 0.050 – 0.800 mg/l B 10-mm cell


 range: Expression of results also possible in mmol/l.


Boron 114839
Test


Transfer the extract to a 
separate fresh tube.


Add 0.80 ml of B-3 with 
pipette, close with the 
screw cap, and mix.


Add 4 drops of B-4, 
close with the screw 
cap, and mix.


Add 15 drops of B-5, 
close with the screw 
cap, and mix.


Reaction time:
12 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
boron standard solution CertiPUR®, Cat.No. 119500, 
concentration 1000 mg/l B can also be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 1 – 13.
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 Measuring range: 0.003 – 0.120 mg/l BrO3 50-mm cell


 Attention! The measurement is carried out at 550 nm in a 50-mm rectangular cell against a blank, prepared 


 from distilled water (Water for process analysis, Cat.No. 101051, is recommended) and the reagents 


 in an analogous manner.
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Bromate in water and 
drinking water


Application 


 


Evaporate 200 ml of 
sample solution in a 
glass beaker almost to 
dryness on the hob.


Place the cell into the
cell compartment.
Select method No. 1195.


Filter turbid samples. Transfer the residue to a 
20-ml volumetric glass 
using a little distilled 
water (Water for process 
analysis, Cat.No. 
101051, is recommend-
ed).


Pipette 10 ml of the pre-
treated sample into a 
test tube.


Add 0.10 ml of 
reagent 1 with pipette 
and mix.


Add 0.20 ml of 
reagent 2 with pipette 
and mix.


Add 0.20 ml perchloric 
acid 70 - 72 % GR (Cat.
No. 100519) with pipette 
and mix.


Reaction time:
30 minutes


Transfer the solution into 
a cell.


 Important: 


The exact composition and preparation of the reagents 1 
and 2 used are given in the corresponding application, 
which also includes further information on the method 
employed. This application can be downloaded directly at 
www.merck-chemicals.com/photometry. 


Make up the contents of 
the volumetric flask to 
the mark with distilled 
water   (Water for pro-
cess analysis, Cat.No. 
101051, is recommend-
ed) and mix thoroughly: 
pretreated sample.


20 ml
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Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 10 ml of the 
sample into a test tube.


Add 1 level blue 
microspoon of Br2-1.


 Measuring 0.10  –  10.00  mg/l Br2 10-mm cell


 range: 0.05  –  5.00  mg/l Br2 20-mm cell


 0.020  –  2.000 mg/l Br2 50-mm cell


 Expression of results also possible in mmol/l.


Bromine 100605
Test


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Important: 


Very high bromine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared  
standard solution can be used (see section “Standard 
solutions”).


Shake vigorously to 
dissolve the solid
substance.
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114834
Cell Test


 Measuring  0.025 – 1.000 mg/l Cd 


 range: Expression of results also possible in mmol/l.


Cadmium


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use cadmium standard solution CertiPUR®, 
Cat.No. 119777, concentration 1000 mg/l Cd, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


 Important: 


For the determination of total cadmium a pretreatment 
with Crack Set 10C, Cat.No. 114688 or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of cadmium ( Cd).


Check the pH of the 
sample, specified range:
pH 3 – 11.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


Add 0.20 ml of Cd-1K 
with pipette, close the 
cell with the screw cap, 
and mix.


Add 1 level green 
microspoon of Cd-2K, 
close the cell with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
2 minutes
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Pipette 1.0 ml of Cd-1 
into a test tube.


Add 10 ml of the sample 
with pipette and mix.


Add 0.20 ml of Cd-2 with 
pipette and mix.


 Measuring  0.010  – 0.500   mg/l Cd 10-mm cell


 range: 0.005  – 0.250   mg/l Cd 20-mm cell


 0.0020– 0.1000 mg/l Cd 50-mm cell


 Expression of results also possible in mmol/l.


Add 1 level green 
microspoon of Cd-3 
and dissolve the solid 
substance.


Reaction time:
2 minutes


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


Cadmium 101745
Test


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
cadmium standard solution CertiPUR®, Cat.No. 119777, 
concentration 1000 mg/l Cd, can be used after diluting 
accordingly.


 Important: 


For the determination of total cadmium a pretreatment 
with Crack Set 10C, Cat.No. 114688 or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of cadmium ( Cd).


Check the pH of the 
sample, specified range:
pH 3 – 11.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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100858
Cell Test


Calcium


 Measuring 10 – 250 mg/l Ca 


 range: 14 – 350 mg/l CaO 


 25 – 624 mg/l CaCO3


 Expression of results also possible in mmol/l.


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1.0 ml of Ca-1K 
with pipette, close the 
cell with the screw cap, 
and mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time: 
exactly 3 minutes


Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Add 0.50 ml of Ca-2K 
with pipette, close the 
cell with the screw cap, 
and mix.
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 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).
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Pipette 0.10 ml of the 
sample into a test tube.


Add 4 drops of Ca-2
and mix.


 Measuring 10   – 160  mg/l Ca 14   – 224    mg/l CaO 25   – 400    mg/l CaCO3  10-mm cell


 range:   5   –   80  mg/l Ca   7  – 112    mg/l CaO 12   – 200    mg/l CaCO3  20-mm cell


   1.0 –   15.0  mg/l Ca   1.4 –  21.0 mg/l CaO   2.5 –  37.5 mg/l CaCO3  10-mm cell (see 


                         “sensitive” preparation procedure)


 Expression of results also possible in mmol/l.


Calcium 114815
Test


Add 4 drops of Ca-3
and mix.


Reaction time:
8 minutes, measure 
immediately.


Transfer the solution into 
a corresponding cell


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
calcium standard solution CertiPUR®, Cat.No. 119778, 
concentration 1000 mg/l Ca, can be used after diluting 
accordingly.


Add 5.0 ml of Ca-1 with 
pipette and mix.


 Calcium sensitive


Use the same preparation procedure as above, but 
add 0.50 ml of sample instead of 0.10 ml. For meas-
urement transfer the solution into a 10-mm cell and 
select method Ca sens. in the menu (method no. 
125).


Check the pH of the 
sample, specified range:
pH 4 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Pipette 5.0 ml of the 
sample into a test tube.


Calcium 100049
Test


Reaction time:
5 minutes


Transfer the solution into 
a cell.


Select self-programmed 
method.
Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
calcium standard solution CertiPUR®, Cat.No. 119778, 
concentration 1000 mg/l Ca, can be used after diluting 
accordingly.


Add 0.50 ml of Ca-1 with 
pipette and mix.


Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Measuring 0.20– 4.00 mg/l Ca 10-mm cell


 range: Expression of results also possible in mmol/l.


Add 0.50 ml of Ca-2 with 
pipette and mix.
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114730
Cell Test


 Measuring 5 –125 mg/l Cl


 range: Expression of results also possible in mmol/l.


Chloride


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 10 and 20, Cat.Nos. 
114676 and 114675.


Ready-for-use chloride standard solution CertiPUR®, 
Cat.No. 119897, concentration 1000 mg/l Cl–, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.


Check the pH of the 
sample, specified range:
pH 1 – 12.
If required, add dilute 
ammonia solution or 
nitric acid drop by drop 
to adjust the pH.


Pipette 0.50 ml of 
Cl-1K  into a reaction 
cell, close with the screw 
cap, and mix.


Add 1.0 ml of the sample 
with pipette, close with 
the screw cap, and mix.
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Pipette 1.0 ml of the 
sample into a test tube.


Add 2.5 ml of Cl-1 with 
pipette and mix.


Reaction time:
1 minute


 Measuring 10 – 250 mg/l Cl 10-mm cell


 range: 2.5 – 25.0 mg/l Cl 10-mm cell


 Expression of results also possible in mmol/l.


Chloride 114897
Test


Transfer the solution 
into a cell.


Select method with 
AutoSelector measuring 
range 10 – 250 mg/l Cl.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 60, Cat.No. 114696.


Ready-for-use chloride standard solution CertiPUR®, 
Cat.No. 119897, concentration 1000 mg/l Cl–, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 60) is highly recommended.


Add 0.50 ml of Cl-2 with 
pipette and mix.


Check the pH of the 
sample, specified range:
pH 1 – 12.
If required, add dilute 
ammonia solution or 
nitric acid drop by drop 
to adjust the pH.


 Measuring range:  10 – 250 mg/l Cl


Pipette 5.0 ml of the 
sample into a test tube.


Continue as mentioned above; starting 
from the addition of Cl-1 (Fig. 3). Select 
method with AutoSelector measuring 
range 2.5 – 25.0 mg/l Cl.


Check the pH of the 
sample, specified range:
pH 1 – 12.
If required, add dilute 
ammonia solution or 
nitric acid drop by drop 
to adjust the pH.


 Measuring range:  2.5 – 25.0 mg/l Cl


Release 01/2012  -  Spectroquant® photometer NOVA 60







R


Add 1 level blue micro-
spoon of Cl2-1, close 
with the screw cap.


Pipette 5.0 ml of the 
sample into a round cell.


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


100595
Cell Test


 Measuring 0.03– 6.00 mg/l Cl2
 range: Expression of results also possible in mmol/l.


Chlorine
Determination of free chlorine


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time: 
1 minute


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Add 1 level blue micro-
spoon of Cl2-1, close 
with the screw cap.


Pipette 5.0 ml of the 
sample into a round cell.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


100597
Cell Test


 Measuring 0.03– 6.00 mg/l Cl2
 range: Expression of results also possible in mmol/l and also in free Cl2 [Cl2(f)], combined Cl2 [Cl2(b)], and


 total Cl2 [Cl2(t)].


Chlorine
Determination of free chlorine and total chlorine 


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time: 
1 minute


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Determination of free chlorine 


Same preparation as described above, add 2 drops of Cl2-2, 
close the cell with the screw cap, and mix after dissolving solid.


A differentiation between free and combined chlorine 
[Cl2(f) and Cl2(b)] can be performed on the photometer. 
Prior to measuring, select the differentiation measure-
ment and choose the corresponding citation form.
Then measure the free chlorine, press enter, remove the 
cell, add 2 drops of Cl2-2, close with the screw cap, mix, 
and measure the total chlorine. After pressing enter, the 
individual measuring values for free and combined 
chlorine are shown on the display.


 Determination of total chlorine


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
After each determination of total chlorine rinse the cell 
with sulfuric acid 25 % and subsequently several times 
with distilled water.
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Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 10 ml of the 
sample into a test tube.


Add 1 level blue micro-
spoon of Cl2-1.


 Measuring 0.05 – 6.00   mg/l Cl2 10-mm cell


 range: 0.02 – 3.00   mg/l Cl2 20-mm cell


 0.010  – 1.000 mg/l Cl2 50-mm cell


 Expression of results also possible in mmol/l.


Chlorine
Determination of free chlorine


100598
Test


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


Shake vigorously to 
dissolve the solid 
substance.
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Pipette 10 ml of the 
sample into a test tube.


Add 1 level blue micro-
spoon of Cl2-1.


 Measuring 0.05 – 6.00   mg/l Cl2 10-mm cell


 range: 0.02 – 3.00   mg/l Cl2 20-mm cell


 0.010  – 1.000 mg/l Cl2 50-mm cell


 Expression of results also possible in mmol/l.


Chlorine
Determination of total chlorine 


100602
Test


Add 2 drops of Cl2-2 and 
mix.


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) a freshly prepared 
standard from Chloramine T GR can be used (see 
section “Standard solutions”).


Shake vigorously to 
dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
After each determination of total chlorine rinse the cell 
with sulfuric acid 25 % and subsequently several times 
with distilled water.
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Pipette 10 ml of the 
sample into a test tube.


Add 1 level blue micro-
spoon of Cl2-1.


 Measuring 0.05 – 6.00   mg/l Cl2 10-mm cell


 range: 0.02 – 3.00   mg/l Cl2 20-mm cell


 0.010  – 1.000 mg/l Cl2 50-mm cell


 Expression of results also possible in mmol/l and also in free Cl2 [Cl2(f)], combined Cl2 [Cl2(b)], and


 total Cl2 [Cl2(t)].


Chlorine
Determination of free chlorine and total chlorine 


100599
Test


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


 Determination of total chlorine 


Same preparation as described above, add 2 drops of Cl2-2 and 
mix after dissolving solid.


A differentiation between free and combined chlorine 
[Cl2(f) and Cl2(b)] can be performed on the photometer. 
Prior to measuring, select the differentiation measure-
ment and choose the corresponding citation form.
Then measure the free chlorine, press enter and 
measure the total chlorine. After pressing enter, the 
individual measuring values for free and combined 
chlorine are shown on the display.


 Determination of free chlorine


Shake vigorously to 
dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
After each determination of total chlorine rinse the cell 
with sulfuric acid 25 % and subsequently several times 
with distilled water.
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Add 3 drops of Cl2-2, 
close with the screw 
cap, and mix.


Place 6 drops of Cl2-1 
into a round cell.


Add 10 ml of the sample 
with pipette, close with 
the screw cap, and mix.


Reaction time: 
1 minute


Chlorine (with liquid reagents)


Determination of free chlorine and total chlorine 


100086/100087/
100088


Cell Test


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


 Measuring 0.03– 6.00 mg/l Cl2
 range: Expression of results also possible in mmol/l and also in free Cl2 [Cl2(f)], combined Cl2 [Cl2(b)], and


 total Cl2 [Cl2(t)].


 Determination of free chlorine 


Same preparation as described above, add 2 drops of Cl2-3, 
close with the screw cap, and mix after the end of the reaction 
time.


A differentiation between free and combined chlorine 
[Cl2(f) and Cl2(b)] can be performed on the photometer. 
Prior to measuring, select the differentiation measure-
ment and choose the corresponding citation form.
Then measure the free chlorine, press enter, remove the 
cell, add 2 drops of Cl2-3, close with the screw cap, mix, 
and measure the total chlorine. After pressing enter, the 
individual measuring values for free and combined 
chlorine are shown on the display.


 Determination of total chlorine


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
After each determination of total chlorine rinse the cell 
with sulfuric acid 25 % and subsequently several times 
with distilled water.
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Chlorine (with liquid reagents)


Detemination of free chlorine and total chlorine


100086/100087/
100088


Test


 Measuring 0.010– 1.000 mg/l Cl2 50-mm cell


 range: Expression of results also possible in mmol/l and also in free Cl2 [Cl2(f)], combined Cl2 [Cl2(b)], and


 total Cl2 [Cl2(t)].


 Determination of free chlorine 


Add 3 drops of Cl2-2, 
close with the screw 
cap, and mix.


Place 6 drops of Cl2-1 
into a test tube.


Add 10 ml of the sample 
with pipette, close with 
the screw cap, and mix.


Reaction time: 
1 minute


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Transfer the solution into 
a cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


Same preparation as described above, add 2 drops of Cl2-3 and 
mix after the end of the reaction time.


A differentiation between free and combined chlorine 
[Cl2(f) and Cl2(b)] can be performed on the photometer. 
Prior to measuring, select the differentiation measure-
ment and choose the corresponding citation form.
Then measure the free chlorine, press enter, remove the 
cell, add 2 drops of Cl2-3, mix using the microspatula, 
and measure the total chlorine. After pressing enter, the 
individual measuring values for free and combined 
chlorine are shown on the display.


 Determination of total chlorine


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


 Important: 


Very high chlorine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
After each determination of total chlorine rinse the cell 
with sulfuric acid 25 % and subsequently several times 
with distilled water.
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Add 2 drops of ClO2-1 
and mix.


Chlorine dioxide 100608
Test


 Measuring 0.10  –  10.00  mg/l ClO2 10-mm cell


 range: 0.05  –  5.00  mg/l ClO2 20-mm cell


 0.020  –  2.000 mg/l ClO2 50-mm cell


 Expression of results also possible in mmol/l.


Pipette 10 ml of the 
sample into a test tube.


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


Shake vigorously to
dissolve the solid
substance.


Add 1 level blue micro-
spoon of ClO2-2.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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114552
Cell Test


 Measuring  0.05 – 2.00 mg/l Cr


 range: 0.11 – 4.46 mg/l CrO4


 Expression of results also possible in mmol/l.


Chromate
Determination of chromium(VI)


Add 6 drops of Cr-3K 
into a reaction cell, close 
with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance and leave to 
stand for 1 minute.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
chromate standard solution CertiPUR®, Cat.No. 119780, 
concen tration 1000 mg/l CrO4


2–, can be used after diluting 
accordingly.


Add 5.0 ml of the sample 
with pipette, close the 
cell with the screw cap, 
and mix.


Reaction time:
1 minute


Check the pH of the 
sample, specified range:
pH 1 – 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring 0.05 – 2.00 mg/l Cr


 range: 0.11 – 4.46 mg/l CrO4


 Expression of results also possible in mmol/l and also in Cr total ( Cr), Cr(III), and Cr(VI).


114552
Cell Test


Chromate
Determination of total chromium 


= sum of chromium(VI) and chromium(III)


Add 6 drops of Cr-3K 
into a reaction cell, 
close the cell with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance and leave to 
stand for 1 minute.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
chromate standard solution CertiPUR®, Cat.No. 119780, 
concen tration 1000 mg/l CrO4


2–, can be used after diluting 
accordingly.


Add 5.0 ml of the pre-
treated sample with 
pipette, close with the 
screw cap, and mix.


Pipette 10 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 1 drop of Cr-1K, 
close with the screw cap, 
and mix.


Add 1 dose of Cr-2K 
using the blue dose-
metering cap, close the 
reaction cell with the 
screw cap.


Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 1 hour.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture: pretreated sample.


A differentiation between chromium(VI) and 
chromium(III) can be performed on the pho-
tometer. Prior to measuring, select the differ-
entiation measurement and choose the corre-
sponding citation form. Then measure the 
total chromium, press enter and measure the 
chromium(VI) (see analytical procedure for 
chromium(VI)). After pressing enter, the indi-
vidual measuring values for Cr VI and Cr III are 
shown on the display.


Reaction time:
1 minute


Check the pH of the 
sample, specified range:
pH 1 – 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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114758
Test


 Measuring 0.05   – 3.00 mg/l Cr 0.11 – 6.69 mg/l CrO4 10-mm cell


 range: 0.03   – 1.50 mg/l Cr 0.07 – 3.35 mg/l CrO4 20-mm cell


 0.010 – 0.600 mg/l Cr 0.02 – 1.34 mg/l CrO4 50-mm cell


 Expression of results also possible in mmol/l.


Shake the test tube 
vigorously to dissolve 
the solid substance.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
chromate standard solution CertiPUR®, Cat.No. 119780, 
concentration 1000 mg/l CrO4


2–, can be used after diluting 
accordingly.


Add 5.0 ml of the sample 
with pipette and mix.


Place 1 level grey micro-
spoon of Cr-1 into a dry 
test tube.


Add 6 drops of Cr-2.


Chromate
Determination of chromium(VI)


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Reaction time:
1 minute


Check the pH of the 
sample, specified range:
pH 1 – 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important: 


For the determination of total chromium = sum of 
chromium(VI) and chromium(III) a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of chromium ( Cr).


To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.
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Chromium in electroplating baths
Inherent color


 
 


 Measuring 20    – 400    g/l CrO3 10-mm cell


 range: 10    – 200    g/l CrO3 20-mm cell


   4.0 –  80.0 g/l CrO3 50-mm cell


Pipette 5.0 ml of the 
1:500 dilute sample 
into an empty round 
cell (Empty cells, Cat.
No. 114724).


Add 5.0 ml of sulfuric 
acid 40%, close the cell 
with the screw cap, and 
mix.


Pipette 5.0 ml of the 
sample into a 100-ml 
volumetric flask, 
fill to the mark with 
distilled water and 
mix thoroughly.


Pipette 4.0 ml of the 
dilute sample into a 
100-ml volumetric flask, 
fill to the mark with 
distilled water and mix 
thoroughly.


Place the cell into the 
cell compartment. Select 
method no. 20.


Transfer the solution into 
a corresponding rectan-
gular cell.
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114560
Cell Test


COD
Chemical oxygen demand


 Measuring 4.0 – 40.0 mg/l COD or O2


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 3.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125028.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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101796
Cell Test


COD
Chemical oxygen demand


 Measuring 5.0 – 80.0 mg/l COD or O2


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125028.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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114540
Cell Test


COD
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 3.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 10 –150 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125029.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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114895
Cell Test


COD
Chemical oxygen demand


 Measuring 15 – 300 mg/l COD or O2


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 60, Cat.No. 114696, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125029 and 125030.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 60) is highly recommended.
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114690
Cell Test


COD
Chemical oxygen demand


 Measuring 50 – 500 mg/l COD or O2


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 60, Cat.No. 114696, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125029, 125030, and 125031.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 60) is highly recommended.
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114541
Cell Test


COD
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 3.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 25 –1500 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125029, 125030, 125031, and 125032.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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114691
Cell Test


COD
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 300 – 3500 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents,meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 80, Cat.No. 114738, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125031, 125032, and 125033.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 80) is highly recommended.
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114555
Cell Test


COD
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 1.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 500 –10000 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 70, Cat.No. 114689, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125032, 125033, and 125034.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 70) is highly recommended.
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101797
Cell Test


COD
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 0.10 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Suspend the bottom 
sediment in the cell by 
swirling.


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 5000 –90000 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
the Standard solution for photometric applications, CRM, 
Cat.No. 125034 and 125035.


To check for sample-dependent effects the use of addition 
solutions is highly recommended.
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109772
Cell Test


COD (Hg-free)
Chemical oxygen demand


 Measuring 10 –150 mg/l COD or O2


 range: Expression of results also possible in mmol/l.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
the Standard solution for photometric applications, CRM, 
Cat.No. 125028 and 125029.


To check for sample-dependent effects the use of addition 
solutions is highly recommended.
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109773
Cell Test


COD (Hg-free)
Chemical oxygen demand


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Carefully pipette 2.0 ml 
of the sample into a 
reaction cell, close tight-
ly with the screw cap, 
and mix vigorously. 
Caution, the cell 
becomes hot! 


Heat the reaction cell in 
the thermoreactor at 
148 °C for 2 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool.


Swirl the cell after 
10 minutes.


Replace the cell in the 
rack for complete cooling 
to room temperature. 
Very important!


 Measuring 100 –1500 mg/l COD or O2


 range: Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
the Standard solution for photometric applications, CRM, 
Cat.No. 125029, 125030, 125031, and 125032.


To check for sample-dependent effects the use of addition 
solutions is highly recommended.
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Filter sample solution 
through a membrane 
filter with 0.45 µm pore 
size.


Notes:
Filtered sample = 
true color.
Unfiltered sample = 
apparent color.


Transfer the solution 
into a cell.


Place the cell into the 
cell compartment, select 
method no. 15, 61, or 
78 .


 Measuring: 0.5 – 50.0 m-1 445 nm 50-mm cell Method No. 1015 (445)


 range: 0.5 – 50.0 m-1 525 nm 50-mm cell Method No. 1061 (525)


 0.5 – 50.0 m-1 620 nm 50-mm cell Method No. 1078 (620)


Color
(Spectral Absorption Coefficient)


analogous to EN ISO 7887 
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Filter sample solution 
through a membrane 
filter with 0.45 µm pore 
size.


Notes:
Filtered sample = 
true color.
Unfiltered sample = 
apparent color.


Transfer the solution 
into a corresponding 
cell.


Place the cell into the 
cell compartment, select 
method no. 32 .


Color Hazen
(Platinum-Cobalt Standard Method)


analogous to APHA 2120B, DIN EN ISO 6271-2, Water Research Vol. 30, No. 11, 2771-2775, 1996
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 Quality assurance:


To check the measurement system (measurement device, 
handling) ready-for-use Platinum Cobalt Color Reference 
Solution (Hazen 500) CertiPUR®, Cat.No. 100246, concen-
tration 500 mg/l Pt, can be used after diluting accordingly.


 Measuring 0  - 500 mg/l Pt/Co  0  - 500 mg/l Pt 0  - 500 Hazen 0  - 500 CU 340 nm 10-mm cell


 range: 0  - 250 mg/l Pt/Co  0  - 250 mg/l Pt 0  - 250 Hazen 0  - 250 CU 340 nm 20-mm cell


 0 - 100 mg/l Pt/Co 0 - 100 mg/l Pt 0 - 100 Hazen  0 - 100 CU  340 nm 50-mm cell
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Filter sample solution 
through a membrane 
filter with 0.45 µm pore 
size.


Notes:
Filtered sample = 
true color.
Unfiltered sample = 
apparent color.


Transfer the solution 
into a cell.


Place the cell into the 
cell compartment, select 
method no. 179.


Color Hazen
(Platinum-Cobalt Standard Method)


analogous to APHA 2120B, DIN EN ISO 6271-2, Water Research Vol. 30, No. 11, 2771-2775, 1996
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 Quality assurance:


To check the measurement system (measurement device, 
handling) ready-for-use Platinum Cobalt Color Reference 
Solution (Hazen 500) CertiPUR®, Cat.No. 100246, concen-
tration 500 mg/l Pt, can be used.


 Measuring range: 0 - 1000 mg/l Pt/Co  0 - 1000 mg/l Pt 0 - 1000 Hazen 0 - 1000 CU 445 nm 50-mm cell
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114553
Cell Test


Copper


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use copper standard solution CertiPUR®, 
Cat.No. 119786, concentration 1000 mg/l Cu, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


 Important: 


Very high copper concentrations in the sample produce 
turquoise-colored solutions (measurement solution should 
be blue) and false-low readings are yielded. 
In such cases the sample must be diluted (plausibility 
check).


For the determination of total copper a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of copper ( Cu).


 Measuring 0.05– 8.00 mg/l Cu


 range: Expression of results also possible in mmol/l.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of Cu-1K, 
close the cell with the 
screw cap, and mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time:
5 minutes


Check the pH of the 
sample, specified range:
pH 4 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Add 1 green dosing 
spoon of Cu-1 and 
dissolve the solid 
substance.


Check the pH, specified 
range: pH 7.0 – 9.5.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Add 5 drops of Cu-2 and 
mix.


 Measuring 0.10 – 6.00 mg/l Cu 10-mm cell


 range: 0.05 – 3.00 mg/l Cu 20-mm cell


 0.02 – 1.20 mg/l Cu 50-mm cell


 Expression of results also possible in mmol/l.


Copper 114767
Test


Reaction time:
5 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Pipette 5.0 ml of the 
sample into a test tube.


Check the pH of the 
sample, specified range:
pH 4 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use copper standard solution CertiPUR®, 
Cat.No. 119786, concentration 1000 mg/l Cu, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


 Important: 


Very high copper concentrations in the sample produce 
turquoise-colored solutions (measurement solution should 
be blue) and false-low readings are yielded. 
In such cases the sample must be diluted (plausibility 
check).


For the determination of total copper a pretreatment with 
Crack Set 10C, Cat.No. 114688, or Crack Set 10, Cat.No. 
114687 and thermoreactor is necessary.


Result can be expressed as sum of copper ( Cu).


To measure in the 50-mm cell, only the sample volume  
has to be doubled.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.
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Copper in electroplating baths
Inherent color


 
 


Add 5.0 ml of sulfuric 
acid 40%, close the cell 
with the screw cap, and 
mix.


Place the cell into the 
cell compartment. Select 
method no. 83.


 Measuring 10.0 – 80.0 g/l Cu 10-mm cell


 range:   5.0 – 40.0 g/l Cu 20-mm cell


   2.0 – 16.0 g/l Cu 50-mm cell


Transfer the solution into 
a corresponding rectan-
gular cell.


Pipette 25 ml of the 
sample into a 100-ml 
volumetric flask, 
fill to the mark with 
distilled water and 
mix thoroughly.


Pipette 5.0 ml of the
1:4 dilute sample into 
an empty round cell 
(Empty cells, Cat.No. 
114724).
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Check the pH of the 
sample, specified range:
pH 4.5  – 8.0.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and dissolve the 
solid substance.


Add 1 level blue micro-
spoon of CN-3K, close 
the cell with the screw 
cap.


 Measuring 0.010 – 0.500 mg/l CN


 range: Expression of results also possible in mmol/l and cyanide free [CN(f)].


Cyanide
Determination of free cyanide


114561
Cell Test


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use
cyanide standard solution CertiPUR®, Cat.No. 119533, 
concentration 1000 mg/l CN–, can be used after diluting 
accordingly.


Shake the cell vigorous-
ly to dissolve the solid 
substance.
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Add 1 dose of CN-1K 
using the green dose-
metering cap, close the 
cell with the screw cap.


 Measuring 0.010 – 0.500 mg/l CN


 range: Expression of results also possible in mmol/l and cyanide readily liberated [CN(v)].


Cyanide
Determination of readily liberated cyanide


114561
Cell Test


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Pipette 10 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Heat the cell in the
thermoreactor at 120 °C 
(100 °C) for 30 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Swirl the cell before
opening.


Add 3 drops of CN-2K, 
close with the screw cap, 
and mix: pretreated 
sample.


Pipette 5.0 ml of the
pretreated sample 
into a reaction cell, close 
with the screw cap, and 
dissolve the solid sub-
stance.


Add 1 level blue micro-
spoon of CN-3K, close 
the cell with the screw 
cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use
cyanide standard solution CertiPUR®, Cat.No. 119533, 
concentration 1000 mg/l CN–, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 4.5  – 8.0.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring 0.010  – 0.500   mg/l CN 10-mm cell


 range: 0.005  – 0.250   mg/l CN 20-mm cell


 0.0020– 0.1000 mg/l CN 50-mm cell


 Expression of results also possible in mmol/l and cyanide free [CN(f)].


Cyanide
Determination of free cyanide


109701
Test
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Pipette 5.0 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 1 level green 
microspoon of CN-3, 
close the cell with the 
screw cap.


Reaction time:
10 minutes


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with 
AutoSelector.
 


Place the cell into the 
cell compartment.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 1 level blue micro-
spoon of CN-4, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 4.5  – 8.0.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


To measure in the 50-mm cell, the sample volume and
the volume of the reagents CN-3 and CN-4 have to be 
doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use
cyanide standard solution CertiPUR®, Cat.No. 119533, 
concentration 1000 mg/l CN–, can be used after diluting 
accordingly.


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus preventing any gas 
losses.
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 Measuring 0.010  – 0.500   mg/l CN 10-mm cell


 range: 0.005  – 0.250   mg/l CN 20-mm cell


 0.0020– 0.1000 mg/l CN 50-mm cell


 Expression of results also possible in mmol/l and cyanide readily liberated [CN(v)].


Cyanide
Determination of readily liberated cyanide


109701
Test
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Add 1 level green 
microspoon of CN-3, 
close the cell with the 
screw cap.


Reaction time:
10 minutes


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with 
AutoSelector.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 1 level blue micro-
spoon of CN-4, close 
the cell with the screw 
cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 10 ml of the sample 
into an empty round cell 
(Empty cells, Cat.No. 
114724). 


Add 1 dose of CN-1 
using the green dose-
metering cap, close the 
cell with the screw cap.


Heat the cell in the
thermoreactor at 120 °C 
(100 °C) for 30 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Swirl the cell before ope-
ning.


Add 3 drops of CN-2, 
close with the scew cap, 
and mix: pretreated 
sample.


Check the pH of the 
sample, specified range:
pH 4.5  – 8.0.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
pretreated sample into 
an empty round cell 
(Empty cells, Cat.No. 
114724).


Place the cell into the 
cell compartment.


 Important: 


To measure in the 50-mm cell, the sample volume for the 
determination – not for the previous decomposition – and 
the volume of the reagents CN-3 and CN-4 have to be 
doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use
cyanide standard solution CertiPUR®, Cat.No. 119533, 
concentration 1000 mg/l CN–, can be used after diluting 
accordingly.


 Note: 


Empty cells with screw caps, 
Cat.No. 114724  are recommen-
ded for the preparation. These 
cells can be sealed with the 
screw caps, thus preventing any 
gas losses.







Add 1 reagent tablet, 
crush with stirring rod, 
and close with the screw 
cap.


Swirl the cell to dissolve 
the solid substance.


Add 5.0 ml of distilled 
water (Water for pro-
cess analysis, Cat.No. 
101051, is recommended) 
with pipette, close with 
the screw cap, and mix.


Pipette 5.0 ml of the 
sample into  into an 
empty test tube (e. g. 
flat-bottomed tubes 
cells, Cat.No. 114902).
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 Measuring 2 – 160 mg/l cyanuric acid 20-mm cell


 range: Expression of results also possible in mmol/l.


Cyanuric acid 119253
Test


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) a cyanuric acid standard 
solution must be prepared from Cyanuric acid, Cat.No. 
820358 (see section “Standard solutions”).


Transfer the solution into 
a rectangular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Filter turbid samples.
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114557
Cell Test


 Measuring 0.10   – 1.50 mg/l F Round cell


 range: 0.025 – 0.500 mg/l F 50-mm cell (see “sensitive” preparation procedure)


 Expression of results also possible in mmol/l.


Fluoride


Swirl the cell before 
measurement.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
fluoride standard solution CertiPUR®, Cat.No. 119814, 
concentration 1000 mg/l F–, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1 dose of F-1K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
5 minutes


 Fluoride sensitive


Use the same preparation procedure as above, but 
add 10 ml of sample instead of 5.0 ml. Prepare an 
own blank by using 10 ml of distilled water and all 
reagents. For measurement transfer the solution into 
a 50-mm cell. Configure the photometer prior for 
blank-measurement. Select method F sens in the 
menu (method no. 124).


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Important: 


Very high fluoride concentrations in the sample produce 
brown-colored solutions (measurement solution should be 
violet) and false-low readings are yielded. In such cases 
the sample must be diluted (plausibility check).
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100809
Cell Test


 Measuring 0.10   – 1.80 mg/l F Round cell


 range: 0.025 – 0.500 mg/l F 50-mm cell (see “sensitive” preparation procedure)


 Expression of results also possible in mmol/l.


Fluoride


Swirl the cell before 
measurement.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
fluoride standard solution CertiPUR®, Cat.No. 119814, 
concentration 1000 mg/l F–, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
15 minutes


 Fluoride sensitive


Use the same preparation procedure as above, but 
add 10 ml of sample instead of 5.0 ml. Prepare an 
own blank by using 10 ml of distilled water and all 
reagents. For measurement transfer the solution into 
a 50-mm cell. Configure the photometer prior for 
blank-measurement. Select method F sens in the 
menu (method no. 216).


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Important: 


Very high fluoride concentrations in the sample produce 
brown-colored solutions (measurement solution should be 
violet) and false-low readings are yielded. In such cases 
the sample must be diluted (plausibility check).
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Add 1 level blue micro-
spoon of F-1K, close the 
cell with the screw cap.
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Shake the test tube 
vigorously to dissolve 
the solid substance.


Pipette 2.0 ml of F-1 into 
a test tube.


Add 5.0 ml of the 
sample with pipette and 
mix.


Add 1 level blue micro-
spoon of F-2 and mix.


 Measuring range: 0.10 –   2.00 mg/l F 10-mm cell


 1.0   – 20.0   mg/l F 10-mm cell


  Expression of results also possible in mmol/l.


Reaction time: 
5 minutes


Transfer the solution into 
a cell.


Select method with 
AutoSelector measuring 
range 0.10 – 2.00 mg/l F.


Place the cell into the 
cell compartment.


Fluoride 114598
Test


 Measuring range: 0.10 – 2.00 mg/l F


Pipette 2.0 ml of F-1 into 
a test tube.


Add 5.0 ml of water and 
0.5 ml of the sample 
with pipette and mix.


 Measuring range: 1.0 – 20.0 mg/l F


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
fluoride standard solution CertiPUR®, Cat.No. 119814, 
concentration 1000 mg/l F–, can be used after diluting 
accordingly.


 Important: 


Very high fluoride concentrations in the sample produce 
brown-colored solutions (measurement solution should be 
violet) and false-low readings are yielded. In such cases 
the sample must be diluted (plausibility check).


Continue as mentioned above; starting 
from the addition of F-2 (Fig. 4). Select 
method with AutoSelector measuring 
range 1.0 – 20.0 mg/l F.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Pipette 10 ml of the 
sample into a test tube.


Add 2.0 ml of F-1 with 
pipette and mix.


 Measuring range: 0.02 –  2.00 mg/l F 50-mm cell


  Expression of results also possible in mmol/l.


 Attention! The measurement is carried out in a 50-mm rectangular cell against a blank, prepared  from distilled 


 water (Water for process analysis, Cat.No. 101051, is recommended) and the reagent in an analogous


 manner.


Reaction time: 
1 minute


Transfer the solution into 
a cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Fluoride 100822
Test


 Important: 


For measurement in the semi-microcell, Cat. No. 173502, 
the sample volume and the volume of the reagent can be 
halved for each.


Check the pH of the 
sample, specified range:
pH 1 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
fluoride standard solution CertiPUR®, Cat.No. 119814, 
concentration 1000 mg/l F–, can be used after diluting 
accordingly.
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114500
Cell Test


 Measuring  0.10 – 8.00 mg/l HCHO


 range: Expression of results also possible in mmol/l.


Formaldehyde


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a formaldehyde 
standard solution must be prepared from Formaldehyde 
solution 37%, Cat.No. 104003 (see section “Standard
solutions”).


Reaction time:
5 minutes


Add 1 level green micro-
spoon of HCHO-1K into 
a reaction cell, close 
with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 2.0 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix. 
Caution, cell becomes 
hot!


Check the pH of the 
sample, specified range:
pH 0 – 13.
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Pipette 4.5 ml of 
HCHO-1 into an empty 
round cell (Empty cells, 
Cat.No. 114724).


 Measuring 0.10 – 8.00 mg/l HCHO 10-mm cell


 range: 0.05 – 4.00 mg/l HCHO 20-mm cell


 0.02 – 1.50 mg/l HCHO 50-mm cell


 Expression of results also possible in mmol/l.


Formaldehyde 114678
Test


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Reaction time:
5 minutes


Add 1 level green 
microspoon of HCHO-2, 
close the cell with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) a formaldehyde 
standard solution must be prepared from Formaldehyde 
solution 37%, Cat.No. 104003 (see section “Standard
solutions”).


Add 3.0 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix. 
Caution, cell 
becomes hot!


Check the pH of the 
sample, specified range:
pH 0 – 13.
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 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.
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 Measuring 0.5 –12.0 mg/l Au 10-mm cell


 range: Expression of results also possible in mmol/l.


Gold 114821
Test


Transfer the solution into 
a cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
gold standard solution CertiPUR®, Cat.No. 170216, 
concentration 1000 mg/l Au, can be used after diluting 
accordingly.
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Pipette 2.0 ml of the 
sample into a test tube 
with screw cap.


Add 2 drops of Au-1 and 
mix.


Add 6 drops of Au-5, 
close with the screw cap.


Add 6.0 ml of Au-4 with 
pipette, close with the 
screw cap.


Add 4 drops of Au-2 and 
mix.


Add 6 drops of Au-3 and 
mix.


Shake the tube 
vigorously for 1 minute.


Shake the tube
vigorously for 1 minute.


Aspirate the clear upper 
phase from the tube with 
pipette.


Check the pH of the 
sample, specified range:
pH 1 – 9.
If required, add dilute 
hydrochloric acid drop 
by drop to adjust the pH.
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Pipette 5.0 ml of the 
sample into a test tube.


Add 2.0 ml of Hy-1 with 
pipette and mix.


 Measuring 0.02  –  2.00   mg/l N2H4 10-mm cell


 range: 0.01 – 1.00   mg/l N2H4 20-mm cell


 0.005  –  0.400 mg/l N2H4 50-mm cell


 Expression of results also possible in mmol/l.


Hydrazine 109711
Test


Reaction time:
5 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a hydrazine standard 
solution must be prepared from Hydrazinium sulfate GR, 
Cat.No. 104603 (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 2 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important: 


To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.
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Pipette 10 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


Reaction time:
2 minutes


114731
Cell Test


 Measuring 2.0  – 20.0 mg/l H2O2 Round cell


 range: 0.25 –   5.00 mg/l H2O2 50-mm cell (see “sensitive” preparation procedure)


 Expression of results also possible in mmol/l.


Hydrogenperoxide


Same preparation as described above. For 
measurement transfer the solution into a 50-mm 
cell and select method H2O2 sens in the menu
(method no. 128).


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a hydrogenperoxide 
standard solution must be prepared from Perhydrol®


30% H2O2 GR, Cat.No. 107209 (see section “Standard
solutions”).


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


 Hydrogenperoxide sensitive


 Important: 


The contents of the reaction cells may be slightly yellow. 
However, this does not influence the measurement result.
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Add 8.0 ml of the 
sample with pipette 
and mix.


Reaction time:
10 minutes


Add 0.50 ml of H2O2-2 
with pipette and mix.


Check the pH of the 
sample, specified range:
pH 4 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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118789
Test


Hydrogenperoxide 


Pipette 0.50 ml of 
H2O2-1 into a test tube.


 Measuring 0.03  –  6.00   mg/l H2O2 10-mm cell


 range: 0.015 – 3.000 mg/l H2O2 20-mm cell


 Expression of results also possible in mmol/l.


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a hydrogenperoxide 
standard solution must be prepared from Perhydrol®


30% H2O2 GR, Cat.No. 107209 (see section “Standard
solutions”).
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Pipette 10 ml of the 
sample into a test tube.


Add 1 level blue micro-
spoon of I2-1.


 Measuring 0.20  –  10.00  mg/l I2 10-mm cell


 range: 0.10  –  5.00  mg/l I2 20-mm cell


 0.050 –  2.000 mg/l I2 50-mm cell


 Expression of results also possible in mmol/l.


Iodine 100606
Test


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with
AutoSelector.


Place the cell into the 
cell compartment.


 Important: 


Very high iodine concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


Shake vigorously to 
dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Filter turbid samples. Transfer the solution into 
a corresponding cell.


Place the cell into the 
cell compartment, select 
method no. 33.


 Measuring 0.05   – 3.00 340 nm 10-mm cell


 range: 0.03   – 1.50 340 nm 20-mm cell 


 0.010 – 0.600 340 nm 50-mm cell


Iodine color number
analogous to DIN 6162A
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Filter turbid samples. Transfer the solution into 
a corresponding cell.


Place the cell into the 
cell compartment, select 
method no. 21.


 Measuring 1.0 – 50.0 445 nm 10-mm cell


 range: 0.5 – 25.0 445 nm 20-mm cell


 0.2 – 10.0 445 nm 50-mm cell


Iodine color number
analogous to DIN 6162A
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Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


Add 1 level blue micro-
spoon of Fe-1K, close 
the cell with the screw 
cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.05 – 4.00 mg/l Fe 


 range: Expression of results also possible in mmol/l.


Reaction time:
3 minutes


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use iron standard solution CertiPUR®, 
Cat.No. 119781, concentration 1000 mg/l Fe, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


114549
Cell Test


Iron


 Important: 


For the determination of total iron a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10, 
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of iron ( Fe).


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Check the pH of the 
sample, specified range:
pH 1 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Measuring 1.0 – 50.0 mg/l Fe


 range: Expression of results also possible in mmol/l and also in Fe(II), Fe(III).


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use
iron standard solution CertiPUR®, Cat.No. 119687, 
concentration 1000 mg/l Fe(III), can be used after 
diluting accordingly.


 Important: 


For the determination of total iron a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of iron ( Fe).


 Determination of iron (II)


114896
Cell Test


Iron
Determination of iron(II) and iron(III)


Reaction time:
5 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Determination of iron (II + III)


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


Reaction time:
5 minutes


Place the cell into the cell 
compartment. Align the 
mark on the cell with that 
on the photometer.


Add 1 dose of Fe-1K 
using the blue dose-
metering cap, close the 
reaction cell with the 
screw cap.


A differentiation between iron(II) and iron(III) 
can be performed on the photometer. Prior to 
measuring, select the differentiation meas-
urement and choose the corresponding 
citation form.
Then measure the iron(II + III), press enter 
and measure the iron(II). After pressing enter, 
the individual measuring values for Fe II and 
Fe III are shown on the display.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Pipette 5.0 ml of the 
sample into a test tube.


Add 3 drops of Fe-1 and 
mix.


Reaction time:
3 minutes


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use iron standard solution CertiPUR®, 
Cat.No. 119781, concentration 1000 mg/l Fe, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


114761
Test


 Measuring 0.05   – 5.00 mg/l Fe 10-mm cell


 range: 0.03   – 2.50 mg/l Fe 20-mm cell


 0.005 – 1.000 mg/l Fe 50-mm cell


 Expression of results also possible in mmol/l.


Iron


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Check the pH of the 
sample, specified range:
pH 1 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Important: 


For the determination of total iron a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10, 
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of iron ( Fe). 
To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
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Pipette 8.0 ml of the 
sample into a test tube.


Add 1 drop of Fe-1 and 
mix.


Add 0.50 ml of Fe-2 with 
pipette and mix.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use iron standard solution CertiPUR®,
Cat.No. 119781, concentration 1000 mg/l Fe(III), can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


 Important: 


For the determination of total iron a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10, 
Cat.No. 114687 and thermoreactor is necessary.


100796
Test


 Measuring 0.10  – 5.00 mg/l Fe 10-mm cell


 range: 0.05  – 2.50 mg/l Fe 20-mm cell


 0.010– 1.000 mg/l Fe 50-mm cell


 Expression of results also possible in mmol/l.


Iron
Determination of iron(II) and iron(III)


Add 1 dose of Fe-3 
using the blue dose-
metering cap and 
dissolve the solid sub-
stance.


Place the cell into the 
cell compartment.


Reaction time:
10 minutes,
then measure.


Reaction time:
5 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


 Determination of iron(II)


 Determination of iron(II + III)


Same preparation as 
discribed above. After 
adding of Fe-2 continue 
with Fe-3.


 Calculation of iron(III)


   Result B (Fe II+III)
 –  Result A (Fe II)
 =  mg/l Fe(III)


Check the pH of the 
sample, specified range:
pH 2 – 8.
If required, add dilute 
sodium hydroxide 
solution or nitric acid 
drop by drop to adjust 
the pH.
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114833
Cell Test


 Measuring 0.10 – 5.00 mg/l Pb


 range: Expression of results also possible in mmol/l.


Lead


Add 5 drops of Pb-1K 
into a reaction cell and 
mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer 
=  Result A


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


Ready-for-use lead standard solution CertiPUR®, 
Cat.No. 119776, concentration 1000 mg/l Pb, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.


 Important: 


For the determination of total lead a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of lead ( Pb).


Check the total hardness 
of the sample.


Add 1 level grey micro-
spoon of Pb-2K to the 
already measured cell, 
close the cell with the 
screw cap.


Add 5.0 ml of the sample 
with pipette, close the 
cell with the screw cap, 
and mix.


Check the pH of the 
sample, specified range:
pH 3 – 6.
If required, add dilute 
ammonia solution or 
nitric acid drop by drop 
to adjust the pH.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer
=  Result B


  Result A
 – Result B
 = mg/l Pb


 Samples of total hardness 0 –14 °d


 Samples of total hardness > 14 °d
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Pipette 0.50 ml of Pb-1 
into a test tube.


Add 0.50 ml of Pb-2  
with pipette and mix.


 Measuring 0.10  – 5.00   mg/l Pb 10-mm cell


 range: 0.05   – 2.50   mg/l Pb 20-mm cell


 0.010 –1.000 mg/l Pb   50-mm cell


 Expression of results also possible in mmol/l.


Lead 109717
Test


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Add 8.0 ml of the 
sample with pipette and 
mix.


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


Ready-for-use lead standard solution CertiPUR®, 
Cat.No. 119776, concentration 1000 mg/l Pb, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.


 Important: 


For the determination of total lead a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of lead ( Pb).


Check the pH of the 
sample, specified range:
pH 3 – 6.
If required, add dilute 
ammonia solution or 
nitric acid drop by drop 
to adjust the pH.
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100815
Cell Test


Magnesium


 Measuring 5.0 – 75.0 mg/l Mg 


 range: Expression of results also possible in mmol/l.


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1.0 ml of Mg-1K 
with pipette, close the 
cell with the screw cap, 
and mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time: 
exactly 3 minutes


Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Add 3 drops of Mg-2K, 
close the cell with the 
screw cap and mix.
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 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).
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Check the pH of the 
sample, specified range:
pH 2 – 7.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 7.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 2 drops of Mn-1K, 
close the cell with the 
screw cap, and mix.


 Measuring 0.10 – 5.00 mg/l Mn 


 range: Expression of results also possible in mmol/l.


Manganese 100816
Cell Test


Add 3 drops of Mn-2K, 
close the cell with the 
screw cap, and mix.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use manganese standard solution CertiPUR®, 
Cat.No. 119789, concentration 1000 mg/l Mn, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


Reaction time:
2 minutes


Reaction time:
5 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.
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Pipette 8.0 ml of the 
sample into a test tube.


Add 1 level grey 
microspoon of Mn-1.


 Measuring 0.05   – 2.00   mg/l Mn 10-mm cell


 range: 0.03   – 1.00   mg/l Mn 20-mm cell


 0.005 – 0.400 mg/l Mn 50-mm cell


 Expression of results also possible in mmol/l.


Manganese 101739
Test


Add 2.0 ml of Mn-2 with 
pipette and mix.


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
manganese standard solution CertiPUR®, Cat.No. 119789, 
concentration 1000 mg/l Mn, can be used after diluting 
accordingly.


Shake the tube vigor-
ously to dissolve the 
solid substance.


Add 3 drops of Mn-3 
and mix.


Reaction time:
10 minutes


Check the pH of the 
sample, specified range:
pH 3 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Add swiftly 0.25 ml of 
Mn-4 with pipette and 
mix immediately.


 Important: 


When using the 50-mm cell, perform the measurement 
against a separately prepared blank (preparation as per 
measurement sample, but with distilled water instead of 
sample).
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Pipette 5.0 ml of the 
sample into a test tube.


 Measuring 0.50    – 10.00 mg/l Mn 10-mm cell


 range: 0.25    –   5.00 mg/l Mn 20-mm cell


 0.01 0 –   2.000 mg/l Mn 50-mm cell


 Expression of results also possible in mmol/l.


Manganese 114770
Test


Reaction time:
2 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 30, Cat.No. 114677.


Ready-for-use manganese standard solution CertiPUR®, 
Cat.No. 119789, concentration 1000 mg/l Mn, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 30) is highly recommended.


Add 2 drops of Mn-3 
and mix.


Reaction time:
2 minutes


Check the pH of the 
sample, specified range:
pH 2 – 7.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important: 


To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


Add 4 drops of Mn-1 
and mix.
Check the pH, specified 
pH: approx. 11.5.


Add 2 drops of Mn-2 
and mix.







Transfer the solution into 
a cell.


Release 01/2012  -  Spectroquant® photometer NOVA 60


R


Mercury in water and 
wastewater


Application 


 


Place the cell into the
cell compartment.
Select method no. 135.


Pipette 5.0 ml of the 
sample into a test tube.


Add 1.0 ml of 
reagent 1 with pipette 
and mix.


Add 1.5 ml of 
reagent 2 with pipette 
and mix.


Reaction time:
5 minutes


Check the pH of the 
sample, specified range:
pH 3 – 7.
If required, add dilute 
sodium hydroxide 
solution or acetic acid 
drop by drop to adjust 
the pH.


 Measuring range: 0.025 – 1.000 mg/l Hg  50-mm cell


 Important: 


The exact composition and preparation of the reagents 1 
and 2 used are given in the corresponding application, 
which also includes further information on the method 
employed. This application can be downloaded directly at 
www.merck-chemicals.com/photometry. 
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Place 2 drops of 
Mo-1K into a reaction 
cell and mix.


Reaction time:
2 minutes


100860
Cell Test


Molybdenum


Add 10 ml of the 
sample with pipette, 
close the cell with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a ready-for-use 
molybdenum standard solution CertiPUR®, Cat.No. 
170227, concentration 1000 mg/l Mo, can be used after 
diluting accordingly.


Check the pH of the 
sample, specified range:
pH 1 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring 0.02 – 1.00 mg/l Mo 


 range: 0.03 – 1.67 mg/l MoO4 


 0.04 – 2.15 mg/l Na2MoO4 


 Expression of results also possible in mmol/l.
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Molybdenum 119252
Test


Swirl the cell to dissolve 
the solid substance.


Add 1 powder pack of 
Molybdenum HR2, 
close with the screw 
cap, and dissolve the 
solid substance.


Add 1 powder pack of 
Molybdenum HR3 and 
close with the screw cap.


 Measuring 0.5 –  45.0 mg/l Mo 20-mm cell


 range: 0.8 –  75.0 mg/l MoO4 20-mm cell


 1.1 –  96.6 mg/l Na2MoO4 20-mm cell


 Expression of results also possible in mmol/l.


Add 1 powder pack of 
Molybdenum HR1, 
close with the screw 
cap, and dissolve the 
solid substance.


Pipette 10 ml of the 
sample into  into an 
empty round cell (Empty 
cells, Cat.No. 114724).


Reaction time: 
5 minutes, measure 
immediately.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a ready-for-use 
molybdenum standard solution CertiPUR®, Cat.No. 
170227, concentration 1000 mg/l Mo, can be used after 
diluting accordingly.


Transfer the solution into 
a rectangular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.
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 Measuring 0.25  – 10.00   mg/l Cl2 0.18 – 7.26 mg/l NH2Cl 0.05  – 1.98     mg/l NH2Cl-N 10-mm cell


 range: 0.13  –   5.00   mg/l Cl2 0.09 – 3.63 mg/l NH2Cl 0.026  – 0.988 mg/l NH2Cl-N 20-mm cell


 0.050 –   2.000 mg/l Cl2 0.04 – 1.45 mg/l NH2Cl 0.010 – 0.395   mg/l NH2Cl-N 50-mm cell


 Expression of results also possible in mmol/l.


Monochloramine 101632
Test


Add 4 drops of MCA-2 
and mix.


Reaction time:
10 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Pipette 10 ml of the 
sample into a test tube.


Add 0.60 ml of MCA-1 
with pipette and mix.


Reaction time:
5 minutes


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) a standard solution 
must be prepared (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 4 – 13.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


Very high monochloramine concentrations in the sample 
produce turquoise-colored solutions (measurement so-lu-
tion should be yellow-green to green) and false-low 
readings are yielded. In such cases the sample must be 
diluted (plausibility check).
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114554
Cell Test


 Measuring 0.10 – 6.00 mg/l Ni


 range: Expression of results also possible in mmol/l.


Nickel


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


A nickel standard solution Titrisol®, Cat.No. 109989, can 
also be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.


 Important: 


For the determination of total nickel a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of nickel ( Ni).


Check the pH of the 
sample, specified range:
pH 3– 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Add 2 drops of Ni-1K, 
close with the screw 
cap, and mix. 


Reaction time:
1 minute


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 2 drops of Ni-2K, 
close the cell with the 
screw cap, and mix.


Reaction time:
2 minutes
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Check the pH, specified 
range: pH 10 – 12.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a test tube.


 Measuring 0.10 – 5.00 mg/l Ni 10-mm cell


 range: 0.05 – 2.50 mg/l Ni 20-mm cell


 0.02 – 1.00 mg/l Ni 50-mm cell


 Expression of results also possible in mmol/l.


Nickel 114785
Test


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Add 2 drops of Ni-2 
and mix.


Add 2 drops of Ni-3 
and mix.


Reaction time:
2 minutes


Add 1 drop of Ni-1 and 
mix. If the color disap-
pears, continue adding 
drop by drop until a slight 
yellow coloration persists.


Check the pH of the 
sample, specified range:
pH 3– 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important: 


For the determination of total nickel a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687 and thermoreactor is necessary.


Result can be expressed as sum of nickel ( Ni).


To measure in the 50-mm cell, the sample volume and 
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


A nickel standard solution Titrisol®, Cat.No. 109989, can 
also be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.
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Nickel in electroplating baths
Inherent color


 
 


Pipette 5.0 ml of the
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 5.0 ml of sulfuric 
acid 40%, close the cell 
with the screw cap, and 
mix.


Place the cell into the
cell compartment.
Select method no. 57.


 Measuring 10    – 120 g/l Ni 10-mm cell


 range:   5.0 –  60.0 g/l Ni 20-mm cell


   2.0 –  24.0 g/l Ni 50-mm cell


Transfer the solution into 
a corresponding rectan-
gular cell.
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Add 1 level yellow micro-
spoon of NO3-1K into a 
reaction cell and close 
with the screw cap.


114542
Cell Test


 Measuring 0.5  – 18.0 mg/l NO3-N


 range: 2.2  – 79.7 mg/l NO3


 Expression of results also possible in mmol/l.


Nitrate


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time:
10 minutes


Shake the cell vigor-
ously for 1 minute to 
dissolve the solid sub-
stance.


Add very slowly 1.5 ml 
of the sample with pi-
pette, close with the 
screw cap, and mix 
briefly.
Caution, cell becomes 
hot!
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125037 and 125038.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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114563
Cell Test


 Measuring 0.5  –   25.0 mg/l NO3-N


 range: 2.2 – 110.7 mg/l NO3


 Expression of results also possible in mmol/l.


Nitrate


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Pipette 1.0 ml of the 
sample into a reaction 
cell, do not mix.


Add 1.0 ml of NO3-1K 
with pipette, close the 
cell with the screw cap, 
and mix. Caution, cell 
becomes hot!


Reaction time:
10 minutes
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125037 and 125038.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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114764
Cell Test


Nitrate


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Pipette 0.50 ml of the 
sample into a reaction 
cell, do not mix.


Add 1.0 ml of NO3-1K 
with pipette, close the 
cell with the screw cap, 
and mix. Caution, cell 
becomes hot!


Reaction time:
10 minutes


 Measuring 1.0 –   50.0 mg/l NO3-N


 range: 4   – 221 mg/l NO3


 Expression of results also possible in mmol/l.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 80, Cat.No. 114738, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125037, 125038, and 125039.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 80) is highly recommended.
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100614
Cell Test


Nitrate


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Pipette 1.0 ml of 
NO3-1K into a reaction 
cell, do not mix.


Add 0.10 ml of the samp-
le with pipette, close the 
cell with the screw cap, 
and mix. Caution, cell 
becomes hot!


Reaction time:
5 minutes, measure 
immediately.


 Measuring   23  – 225 mg/l NO3-N


 range: 102  – 996 mg/l NO3


 Expression of results also possible in mmol/l.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) ready-for-use nitrate stan-
dard solution CertiPUR®, Cat.No. 119811, concentration 
1000 mg/l NO3


–, can be used after diluting accordingly as 
well as the Standard solution for photometric applications, 
CRM, Cat.No. 125039 and 125040.
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Place 1 blue micro-
spoon of NO3-1 into a 
dry empty round cell 
(Empty cells, Cat.No. 
114724).


Nitrate 114773
Test


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Shake vigorously for 
1 minute to dissolve the 
solid substance.


Add very slowly 1.5 ml 
of the sample with pi-
pette, close the cell with 
the screw cap, and mix 
briefly. 
Caution, cell becomes 
hot!


 Measuring 0.5 – 20.0 mg/l NO3-N 2.2 – 88.5 mg/l NO3 10-mm cell


 range: 0.2 – 10.0 mg/l NO3-N 0.9 – 44.3 mg/l NO3 20-mm cell


 Expression of results also possible in mmol/l.


Add 5.0 ml of NO3-2 with 
pipette into the cell. 
Close the cell with the 
screw cap.


Reaction time:
10 minutes


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10 and 20, Cat.No. 114676 
and 114675, or the Standard solution for photometric 
applications, CRM, Cat.No. 125036, 125037, and 125038.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.







R


Nitrate 109713
Test


Pipette 4.0 ml of NO3-1 
into a dry empty round 
cell (Empty cells, Cat.
No. 114724).


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with  
AutoSelector.


Place the cell into the 
cell compartment.


Add 0.50 ml of NO3-2  
with pipette, close the 
cell with the screw cap, 
and mix. Caution, cell 
becomes hot!


 Measuring  1.0  –  25.0  mg/l NO3-N 4.4  – 110.7 mg/l NO3 10-mm cell


 range: 0.5  –  12.5  mg/l NO3-N 2.2  –    55.3 mg/l NO3 20-mm cell 


 0.10 –  5.00 mg/l NO3-N 0.4  –     22.1 mg/l NO3 50-mm cell 


 Expression of results also possible in mmol/l.


Add 0.50 ml of the 
sample with pipette, do 
not mix.


Reaction time:
10 minutes
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 Important: 


To measure in the 50-mm cell, the sample volume and the 
volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10 and 20, Cat.No. 114676 
and 114675, or the Standard solution for photometric 
applications, CRM, Cat.No. 125036, 125037, and 125038.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.
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114556
Cell Test


 Measuring 0.10  –   3.00 mg/l NO3-N


 range: 0.4   –  13.3 mg/l NO3


 Expression of results also possible in mmol/l.


Nitrate
in seawater


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 1 level blue micro-
spoon of NO3-1K, imme-
diately close the cell 
tightly with the screw cap. 
Caution, foams strongly 
(eye protection, 
protective gloves)!


Pipette 2.0 ml of the 
sample into a reaction 
cell, do not mix.


Reaction time:
30 minutes


Shake the cell vigor-
ously for 5 seconds 
to dissolve the solid sub-
stance.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125036 and 125037.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Pipette 5.0 ml of NO3-1 
into a dry empty round 
cell (Empty cells, Cat.
No. 114724).


Nitrate
in seawater


114942
Test


Transfer the solution 
into a rectangular cell.


Select method with  
AutoSelector.


Place the cell into the 
cell compartment.


Immediately add 
1.5 ml of NO3-2 with 
pipette.


Close cell tightly and 
shake vigorously.


 Measuring 0.2 – 17.0 mg/l NO3-N 0.9 – 75.3 mg/l NO3 10-mm cell


 range: Expression of results also possible in mmol/l.


Add 1.0 ml of the 
sample with pipette. 
Caution, cell becomes 
hot!


Reaction time:
15 minutes


 Add 2 level grey micro-
spoons of NO3-3.


Close cell tightly and 
shake vigorously until 
the reagent is complete-
ly dissolved.


 Important: 


Empty cells with screw caps, Cat.No. 114724 are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.


Reaction time:
60 minutes
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125036, 125037, and 125038.


Ready-for-use nitrate standard solution CertiPUR®,
Cat.No. 119811, concentration 1000 mg/l NO3


–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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114547
Cell Test


Nitrite


 Measuring 0.010 – 0.700 mg/l NO2-N 


 range: 0.03  – 2.30 mg/l NO2


 Expression of results also possible in mmol/l.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Check the pH of the 
sample, specified range:
pH 2 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) ready-for-use nitrite stan-
dard solution CertiPUR®, Cat.No. 119899, concentration 
1000 mg/l NO2


–, can be used after diluting accordingly as 
well as the Standard solution for photometric applications, 
CRM, Cat.No. 125041.
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100609
Cell Test


Nitrite


Check the pH of the 
sample, specified range:
pH 1 – 12.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Measuring 1.0 –  90.0 mg/l NO2-N 


 range: 3    –  296 mg/l NO2


 Expression of results also possible in mmol/l.


Shake the cell vigor-
ously to dissolve the 
solid substance.


Add 2 level blue micro-
spoons of NO2-1K into a 
reaction cell.


Reaction time: 
20 minutes, measure 
immediately.
Do not shake or swirl 
the cell before the 
measurement.


Add 8.0 ml of the 
sample with pipette 
and close with the 
screw cap.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) ready-for-use nitrite stan-
dard solution CertiPUR®, Cat.No. 119899, concentration 
1000 mg/l NO2


–, can be used after diluting accordingly as 
well as the Standard solution for photometric applications, 
CRM, Cat.No. 125042.
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Check the pH, specified 
range: pH 2.0 – 2.5.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a test tube.


Nitrite 114776
Test


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Shake vigorously to 
dissolve the solid 
substance.


 Measuring 0.02  – 1.00 mg/l NO2-N 0.07  –  3.28   mg/l NO2 10-mm cell


 range: 0.010 – 0.500 mg/l NO2-N 0.03  –  1.64   mg/l NO2 20-mm cell
 0.002 – 0.200 mg/l NO2-N 0.007 –  0.657 mg/l NO2 50-mm cell


 Expression of results also possible in mmol/l.


Add 1 level blue micro-
spoon of NO2-1.


Reaction time:
10 minutes


Check the pH of the 
sample, specified range:
pH 2 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) ready-for-use nitrite stan-
dard solution CertiPUR®, Cat.No. 119899, concentration 
1000 mg/l NO2


–, can be used after diluting accordingly as 
well as the Standard solution for photometric applications, 
CRM, Cat.No. 125041.
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Pipette 10 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add very slowly 1.5 ml 
of the pretreated 
sample with pipette, 
close the cell with the 
screw cap, and mix 
briefly. 
Caution, cell becomes 
hot!


 Measuring 0.5 – 15.0 mg/l N


 range: Expression of results also possible in mmol/l.


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114537
Cell Test


Nitrogen (total)


Add 1 level blue micro-
spoon of N-1K.


Add 6 drops of N-2K, 
close the cell with the 
screw cap, and mix.


Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 1 hour.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture: pretreated sam-
ple.


Add 1 level yellow micro-
spoon of N-3K into a 
reaction cell, close the 
cell with the screw cap.


Shake the cell vigor-
ously for 1 minute 
to dissolve the solid sub-
stance.


Swirl the cell after 
10 minutes.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125043 and 125044.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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Pipette 10 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 6 drops of N-2K, 
close the cell with the 
screw cap, and mix.


 Measuring 0.5 –15.0 mg/l N


 range: Expression of results also possible in mmol/l.


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


100613
Cell Test


Nitrogen (total)


Add 1 level blue micro-
spoon of N-1K.


Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 1 hour.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture: pretreated sam-
ple.


Pipette 1.0 ml of the 
pretreated sample into 
a reaction cell, do not 
mix!


Add 1.0 ml of N-3K with 
pipette, close the cell 
with the screw cap, and 
mix. Caution, cell be-
comes hot!


Swirl the cell after 
10 minutes.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 50, Cat.No. 114695, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125043 and 125044.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 50) is highly recommended.
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Pipette 1.0 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 6 drops of N-2K, 
close the cell with the 
screw cap, and mix.


 Measuring 10 –150 mg/l N


 range: Expression of results also possible in mmol/l.


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114763
Cell Test


Nitrogen (total)


Add 9.0 ml of distilled 
water (Water for process 
analysis, Cat.No. 
101051, is recommen-
ded) with pipette.


Add 1 level blue micro-
spoon of N-1K.


Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 1 hour.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture: pretreated sam-
ple.


Pipette 1.0 ml of the 
pretreated sample into 
a reaction cell, do not 
mix!


Add 1.0 ml of N-3K with 
pipette, close the cell 
with the screw cap, and 
mix. Caution, cell be-
comes hot!


Swirl the cell after 
10 minutes.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 70, Cat.No. 114689, or the 
Standard solution for photometric applications, CRM, 
Cat.No. 125044 and 125045.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 70) is highly recommended.
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Add with microspoon
1 glass bead.


Fill watersample into a 
reaction cell to over-
flowing and make sure, 
that no air bubbles are 
present.


Place the filled cell in a 
test-tube rack.


Add 5 drops of O2-1K.


Add 10 drops of O2-3K, 
close the cell with the 
screw cap, mix, and 
 clean from outside.


 Measuring 0.5 –12.0 mg/l O2


 range: Expression of results also possible in mmol/l.


Oxygen 114694
Cell Test


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 5 drops of O2-2K, 
close the cell with the 
screw cap, and shake for 
10 seconds.


Reaction time:
1 minute


Check the pH of the 
sample, specified range:
pH 6 – 8.
If required, add dilute 
sodium hydroxide 
solution or nitric acid 
drop by drop to adjust 
the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) a oxygen standard solution 
must be prepared (application see the website).







R


Oxygen scavengers 119251
Test


Add 1 powder pack of 
Oxyscav 1 and close 
with the screw cap.


Swirl the cell to dissolve 
the solid substance.


 Measuring range: 0.020 – 0.500 mg/l DEHA* 20-mm cell


 * N,N-diethylenhydroxylamine


 0.027 –  0.666 mg/l Carbohy* 20-mm cell


 * carbohydrazide 


 0.05 –  1.31 mg/l Hydro* 20-mm cell


 * hydroquinone 


 0.08 –  1.95 mg/l ISA* 20-mm cell


 * isoascorbic acid  


 0.09 –  2.17 mg/l MEKO* 20-mm cell


 * methylethylketoxime


Pipette 10 ml of the 
sample into  into an 
empty round cell (Empty 
cells, Cat.No. 114724).


Reaction time: 
10 minutes, protect 
from light in the pro-
cess, measure imme-
diately.


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) a oxygen scavengers stan-
dard solution must be prepared from N,N-diethylhydroxyl-
amine, Cat.No. 818473 (see section “Standard solutions”).


Add 0.20 ml of  
Oxyscav 2 with pipette, 
close with the screw 
cap, and mix.


Transfer the solution into 
a rectangular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.
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Check the pH of the 
sample, specified range:
pH 4 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 10 ml of the
sample into a test tube.


Add 1 level blue micro-
spoon of O3-2.


 Measuring 0.05 – 4.00   mg/l O3 10-mm cell


 range: 0.02 – 2.00   mg/l O3 20-mm cell


 0.010  – 0.800 mg/l O3 50-mm cell


 Expression of results also possible in mmol/l.


Ozone 100607
Test


Add 2 drops of O3-1 and 
mix.


Reaction time:
1 minute


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Shake vigorously to 
dissolve the solid 
substance.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).


 Important: 


Very high ozone concentrations in the sample produce 
yellow-colored solutions (measurement solution should be 
red) and false-low readings are yielded. In such cases the 
sample must be diluted (plausibility check).
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Palladium in water and 
wastewater


Application 


 


Place the cell into the
cell compartment.
Select method no. 133.


Pipette 5.0 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 1.0 ml of reagent 1 
with pipette, close the 
cell with the screw cap, 
and mix.


Add 5.0 ml isoamyl 
alcohol GR (Cat.No. 
100979) with pipette, 
close the cell with the 
screw cap.


Aspirate the organic-
clear upper phase from 
the tube with pipette and 
dry over sodium sulfate 
anhydrous (Cat.No. 
106649).


Check the pH of the 
sample, specified value:
pH 3.0.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Check the pH of the 
sample, specified range:
pH 2 – 5.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Add 0.20 ml of 
reagent 2 with pipette, 
close the cell with the 
screw cap, and mix.


Transfer the dried so-
lution into a rectangular 
cell.


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.


Shake the cell vigorous-
ly for 1 minute.
Leave to stand to allow 
phases to separate.


 Measuring range: 0.05 – 1.25 mg/l Pd 10-mm cell


 Important: 


The exact composition and preparation of the reagents 1 
and 2 used are given in the corresponding application, 
which also includes further information on the method 
employed. This application can be downloaded directly at 
www.merck-chemicals.com/photometry. 
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 Measuring range: pH 6.4 – 8.8


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) buffer solution 
pH 7.00 CertiPUR®, Cat.No. 109407, can be used.


Pipette 10 ml of the 
sample into a round cell.


Add 4 drops of pH-1, 
close the cell with the 
screw cap, and mix. 
Attention! 
The reagent bottle must 
be held vertically by all 
means!


101744
Cell Test


pH
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Pipette 10 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1 level grey micro-
spoon of Ph-1K, close 
the cell with the screw 
cap.


Reaction time:
1 minute


114551
Cell Test


 Measuring 0.10  – 2.50 mg/l phenol 


 range: Expression of results also possible in mmol/l.


Phenol


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Add 1 level green 
microspoon of Ph-2K, 
close the cell with the 
screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a phenol standard
solution must be prepared from Phenol GR, Cat.No. 
100206 (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 2 – 11.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Important: 


Very high phenol concentrationsin the sample result in 
a weakening of the color and false-low readings are 
yielded. In such cases the sample must be diluted 
(plausibility check).
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Pipette 200 ml of sample 
into a separation funnel.


Add 5.0 ml of Ph-1 with 
pipette and mix.


Add 1 level green 
microspoon of Ph-2 and 
shake to dissolve the 
solid substance.


Reaction time: 
30 minutes 
(protected from light)


Phenol 100856
Test


Add 1 level green 
microspoon of Ph-3 and 
shake to dissolve the 
solid substance.


Shake vigorously for 
1 minute.


Transfer the clear lower 
phase into a cell.


Select method with 
AutoSelector measuring 
range 0.002 – 0.100 
mg/l.


Place the cell into the 
cell compartment.


Add 10 ml of chloroform 
with pipette, close sepa-
ration funnel.


Leave to stand for 
5 – 10 minutes to allow 
the phases to separate.


Check the pH of the 
sample, specified range:
pH 2 – 11.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring 0.002 – 0.100 mg/l C6H5OH 20-mm cell


 range: Expression of results also possible in mmol/l.


Attention! The measurement is carried out in a 20-mm rectangular cell against a blank, prepared from distilled water 


 (Water for process analysis, Cat.No. 101051, is recommended) and the reagents in an analogous manner.
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Pipette 10 ml of the 
sample into a test tube.


Add 1.0 ml of Ph-1 with 
pipette and mix.


Add 1 level grey micro-
spoon of Ph-2.


Add 1 level grey micro-
spoon of Ph-3.


 Measuring 0.10   – 5.00   mg/l C6H5OH 10-mm cell


 range: 0.05   – 2.50   mg/l C6H5OH 20-mm cell


 0.025 – 1.000 mg/l C6H5OH 50-mm cell


 Expression of results also possible in mmol/l.


Phenol 100856
Test


Shake vigorously 
to dissolve the solid 
substance.


Reaction time: 
10 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector measuring 
range 0.025 – 5.00 mg/l.


Place the cell into the 
cell compartment.


Shake vigorously 
to dissolve the solid 
substance.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a phenole standard
solution must be prepared from Phenol GR, Cat.No. 
100206 (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 2 – 11.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-1K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.05 –   5.00 mg/l PO4
   -P


 range: 0.2  – 15.3   mg/l PO4


 0.11 – 11.46 mg/l P2O5


 Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 10, Cat.No. 114676.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.


100474
Cell Test


Phosphate
Determination of orthophosphate


Add 1 dose of P-2K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.
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 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.05 –   5.00 mg/l PO4
   -P


 range: 0.2  – 15.3   mg/l PO4


 0.11 – 11.46 mg/l P2O5


 Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 10, Cat.No. 114676.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.


114543
Cell Test


Phosphate
Determination of orthophosphate


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.
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Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
5 minutes


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114543
Cell Test


Phosphate
Determination of total phosphorus


= sum of orthophosphate, polyphosphate, and organophosphate


Add 1 dose of P-1K 
using the green dose-
metering cap, close the 
cell with the screw cap.


Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 30 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


* Porg is the sum of polyphosphate
 and organophosphate.


A differentiation between orthophosphate 
(PO4-P) and P org* (P(o)) can be performed on 
the photometer. Prior to measuring, select the 
differentiation measure  ment and choose the 
corresponding citation form. Then measure the 
P total, press enter and measure the ortho-
phosphate (see ana lytical procedure for ortho-
phosphate). After pressing enter, the individual 
measur ing values for PO4-P and P(o) are shown 
on the display. 


 Measuring 0.05 –   5.00 mg/l P


range: 0.2  – 15.3   mg/l PO4


 0.11 – 11.46 mg/l P2O5


 Expression of results also possible in mmol/l and also in P total ( P), and P org* [P(o)].


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125046 and 125047.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-1K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.5 – 25.0 mg/l PO4
   -P


 range: 1.5 – 76.7 mg/l PO4


 1.1– 57.3 mg/l P2O5


 Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 20 and 80, Cat.Nos. 
114675 and 114738.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.


Add 1 dose of P-2K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


100475
Cell Test


Phosphate
Determination of orthophosphate


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


Release 01/2012  -  Spectroquant® photometer NOVA 60


 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 0.5 – 25.0 mg/l PO4
   -P


 range: 1.5 – 76.7 mg/l PO4


 1.1– 57.3 mg/l P2O5


 Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 20 and 80, Cat.Nos. 
114675 and 114738.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114729
Cell Test


Phosphate
Determination of orthophosphate


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Measuring  0.5 – 25.0 mg/l P


 range: 1.5 – 76.7 mg/l PO4


 1.1– 57.3 mg/l P2O5


 Expression of results also possible in mmol/l and also in P total ( P), and P org* [P(o)].


114729
Cell Test


Phosphate
Determination of total phosphorus 


= sum of orthophosphate, polyphosphate, and organophosphate


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Heat the cell in the
thermoreactor at 120 °C 
(100 °C) for 30 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Add 1 dose of P-1K 
using the green dose-
metering cap, close the 
cell with the screw cap.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
5 minutes


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


* Porg is the sum of polyphosphate
 and organophosphate.


A differentiation between orthophosphate 
(PO4-P) and P org* (P(o)) can be performed on 
the photometer. Prior to measuring, select the 
differentiation measure  ment and choose the 
corresponding citation form. Then measure the 
P total, press enter and measure the ortho-
phosphate (see ana lytical procedure for ortho-
phosphate). After pressing enter, the individual 
measur ing values for PO4-P and P(o) are shown 
on the display. 


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20 and 80, Cat.No. 114675 
and 114738, or as well as the Standard solution for photo-
metric applications, CRM, Cat.No. 125047 and 125048.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck) is highly recommended.
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Pipette 0.20 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of PO4-1K, 
close the cell with the 
screw cap, and mix.


Add 1 dose of PO4-2K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


 Measuring 3.0 – 100.0 mg/l PO4
   -P


 range: 9    –  307  mg/l PO4


 7    – 229  mg/l P2O5 


  Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
phosphate standard solution CertiPUR®, Cat.No. 119898, 
concentration 1000 mg/l PO4


3–, can be used after diluting 
accordingly.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


100616
Cell Test


Phosphate
Determination of orthophosphate


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Pipette 0.20 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


 Measuring 3.0 – 100.0 mg/l PO4
   -P


 range: 9    –  307  mg/l PO4


 7    – 229  mg/l P2O5 


  Expression of results also possible in mmol/l.


Reaction time:
5 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
phosphate standard solution CertiPUR®, Cat.No. 119898, 
concentration 1000 mg/l PO4


3–, can be used after diluting 
accordingly.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


100673
Cell Test


Phosphate
Determination of orthophosphate


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Measuring 3.0 – 100.0 mg/l PO4
   -P


 range: 9    –  307  mg/l PO4


 7    – 229  mg/l P2O5 


 Expression of results also possible in mmol/l and also in P total ( P), and P org* [P(o)].


100673
Cell Test


Phosphate
Determination of total phosphorus 


= sum of orthophosphate, polyphosphate, and organophosphate


Pipette 0.20 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Heat the cell in the
thermoreactor at 120 °C 
(100 °C) for 30 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Add 1 dose of P-1K 
using the green dose-
metering cap, close the 
cell with the screw cap.


Add 5 drops of P-2K, 
close the cell with the 
screw cap, and mix.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Reaction time:
5 minutes


Add 1 dose of P-3K 
using the blue dose-
metering cap, close the 
cell with the screw cap.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


* Porg is the sum of polyphosphate
 and organophosphate.


A differentiation between orthophosphate 
(PO4-P) and P org* (P(o)) can be performed on 
the photometer. Prior to measuring, select the 
differentiation measure  ment and choose the 
corresponding citation form. Then measure the 
P total, press enter and measure the ortho-
phosphate (see ana lytical procedure for ortho-
phosphate). After pressing enter, the individual 
measur ing values for PO4-P and P(o) are shown 
on the display. 


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Quality assurance:


To check the measurement system (test reagents, meas-
urement device, and handling) ready-for-use phosphate 
standard solution CertiPUR®, Cat.No. 119898, concentra-
tion 1000 mg/l PO4


3–, can be used after diluting according-
ly as well as the Standard solution for photometric applica-
tions, CRM, Cat.No. 125047 and 125048.
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Pipette 5.0 ml of the 
sample into a test tube.


Add 5 drops of PO4-1 
and mix.


 Measuring 0.05   – 5.00   mg/l PO4-P 0.2   – 15.3  mg/l PO4 0.11 – 11.46 mg/l P2O5 10-mm cell


 range: 0.03   – 2.50   mg/l PO4-P 0.09 –   7.67 mg/l PO4 0.07 –   5.73 mg/l P2O5 20-mm cell


 0.010 – 1.000 mg/l PO4-P 0.03 –   3.07 mg/l PO4 0.02 –   2.29 mg/l P2O5 50-mm cell


  Expression of results also possible in mmol/l.


Reaction time:
5 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


114848
Test


Phosphate
Determination of orthophosphate


Add 1 level blue micro-
spoon of PO4-2.


Shake vigorously to 
dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


For measurement in the 50-mm cell, the sample volume 
and the volume of the reagents have to be doubled for 
each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate, and organophos-
phate a pretreatment with Crack Set 10C, Cat.No. 
114688, or Crack Set 10, Cat.No. 114687, and thermore-
actor is necessary.


Result can be expressed as sum of phosphorus ( P).


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 10, Cat.No. 114676.


Ready-for-use phosphate standard solution CertiPUR®, 
Cat.No. 119898, concentration 1000 mg/l PO4


3–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Pipette 8.0 ml of distilled 
water (Water for process 
analysis, Cat.No. 
101051, is recommen-
ded) into a test tube.


Add 0.50 ml of the 
sample with pipette and 
mix.


 Measuring 1.0 –100.0 mg/l PO4-P 3 – 307   mg/l PO4 2 – 229   mg/l P2O5 10-mm cell


 range: Expression of results also possible in mmol/l. 


Shake vigorously to 
dissolve the solid 
substance.


Reaction time:
5 minutes


Transfer the solution into 
a cell.


Select method with 
AutoSelector.


100798
Test


Phosphate
Determination of orthophosphate


Add 0.50 ml of PO4-1 
with pipette and mix.


Add 1 dose of PO4-2 
using the blue dose- 
metering cap. 


Place the cell into the 
cell compartment.


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use
phosphate standard solution CertiPUR®, Cat.No. 119898, 
concentration 1000 mg/l PO4


3–, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the 
screw cap, and mix.


 Measuring 0.5 – 25.0 mg/l PO4-P


 range: 1.5 – 76.7 mg/l PO4


 1.1 – 57.3 mg/l P2O5 


 Expression of results also possible in mmol/l. 


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
phosphate standard solution CertiPUR®, Cat.No. 119898, 
concentration 1000 mg/l PO4


3–, can be used after diluting 
accordingly.


 


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114546
Cell Test


Phosphate
Determination of orthophosphate


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Pipette 5.0 ml of the 
sample into a test tube.


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


114842
Test


Phosphate
Determination of orthophosphate


 Measuring  1.0 – 30.0 mg/l PO4-P
 3.1 – 92.0 mg/l PO4


 2.3 – 68.7 mg/l P2O5 10-mm cell


 range: 0.5 – 15.0 mg/l PO4-P 1.5 – 46.0 mg/l PO4
 1.1 – 34.4 mg/l P2O5 20-mm cell


   Expression of results also possible in mmol/l.


Add 1.2 ml of PO4-1 with 
piette and mix.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
phosphate standard solution CertiPUR®, Cat.No. 119898,
concentration 1000 mg/l PO4


3–, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 0 – 10.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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 Important: 


For the determination of total phosphorus = sum of 
orthophosphate, polyphosphate and organophosphate 
either Phosphate Cell Test, Cat. No. 114543, 114729, and 
100673 or Phosphate Test, Cat. No. 114848 in conjunction 
with Crack Set 10/10C, Cat. No. 114687 resp. 114688 can 
be used.
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Platinum in water and 
wastewater


Application 


 


Place the cell into the
cell compartment.
Select method no. 134.


Pipette 5.0 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 1.0 ml of reagent 1 
with pipette, close the 
cell with the screw cap, 
and mix.


Add 5.0 ml Isobutyl-me-
thylketone GR (Cat.No. 
106146) with pipette, 
close the cell with the 
screw cap.


Aspirate the organic-
clear upper phase from 
the tube with pipette and 
dry over sodium sulfate 
anhydrous (Cat.No. 
106649).


Shake the cell vigorous-
ly for 1 minute.
Leave to stand to allow 
phases to separate.


Check the pH of the 
sample, specified value:
pH 6.5.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Add 0.50 ml of 
reagent 2 with pipette, 
close the cell with the 
screw cap, and mix.


Transfer the dried so-
lution into a rectangular 
cell.


Heat the cell in the 
thermoreactor at 100 °C 
for 5 minutes.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Check the pH of the 
sample, specified range:
pH 2 – 5.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Note: 


Empty cells with screw caps, Cat.No. 114724  are 
recommended for the preparation. These cells can be 
sealed with the screw caps, thus enabling a hazard-free 
mixing of the sample.


 Measuring range: 0.10 – 1.25 mg/l Pt 10-mm cell


 Attention! The measurement is carried out at 690 nm in a 10-mm rectangular cell against a blank, prepared 


 from distilled water (Water for process analysis, Cat.No. 101051, is recommended) and the reagents 


 in an analogous manner.


 Important: 


The exact composition and preparation of the reagents 1 
and 2 used are given in the corresponding application, 
which also includes further information on the method 
employed. This application can be downloaded directly at 
www.merck-chemicals.com/photometry. 
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Check the pH of the 
sample, specified range:
pH 3 – 12.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 2.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Check the pH, specified 
range: pH 10.0 – 11.5.


114562
Cell Test


 Measuring 5.0 – 50.0 mg/l K


 range: Expression of results also possible in mmol/l.


Potassium


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
potassium standard solution CertiPUR®, Cat.No. 170230,
concentration 1000 mg/l K, can be used after diluting 
accordingly.


Filter turbid samples.


Reaction time:
5 minutes


Add 1 level blue micro-
spoon of K-2K, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 6 drops of K-1K, 
close the cell with the 
screw cap, and mix.
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Pipette 0.50 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Check the pH, specified 
range: pH 10.0 – 11.5.


100615
Cell Test


 Measuring 30 – 300 mg/l K


 range: Expression of results also possible in mmol/l.


Potassium


 Quality assurance:


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
potassium standard solution CertiPUR®, Cat.No. 170230, 
concentration 1000 mg/l K, can be used after diluting 
accordingly.


Filter turbid samples.


Reaction time:
5 minutes


Add 1 level blue micro-
spoon of K-2K, close the 
cell with the screw cap.


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 6 drops of K-1K, 
close the cell with the 
screw cap, and mix.


Check the pH of the 
sample, specified range:
pH 3 – 12.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Pipette 4.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Reaction time:
10 minutes, measure 
immediately.


114683
Cell Test


Residual Hardness


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 0.20 ml of RH-1K, 
close the cell with the 
screw cap, and mix.


 Measuring 0.50   –  5.00  mg/l Ca


 range: 0.070  – 0.700 °d


 0.087  – 0.874 °e


 0.12    – 1.25   °f


 Measuring 0.70 –   7.00 mg/l CaO


 range: 1.2  – 12.5   mg/l CaCO3


Expression of results also possible in mmol/l.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
calcium standard solution CertiPUR®, Cat.No. 119778, 
concentration 1000 mg/l Ca, can be used after diluting 
accordingly. (Pay attention to pH value!)


Check the pH of the 
sample, specified range:
pH 5– 8.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Check the pH, specified 
range: pH 1.2  – 1.6.


Pipette 5.0 ml of the 
sample into a test tube.


Add 3 drops of Si-2 
and mix.


Silicate (silicic acid) 114794
Test


Add 3 drops of Si-1 
and mix.


Reaction time:
10 minutes


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use silicon 
standard solution CertiPUR®, Cat.No. 170236, concentra-
tion 1000 mg/l Si, can be used after diluting accordingly. 
(Atten tion! Do not store standard solutions in glass 
vessels!) 


Reaction time:
3 minutes


Add 0.50 ml of Si-3 with 
pipette and mix.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Important: 


To measure in the 50-mm cell, the sample volume and
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


 Measuring 0.21   –  10.70 mg/l SiO2 0.1 –  5.00 mg/l Si  10-mm cell


 range: 0.11   –    5.35 mg/l SiO2 0.05 –  2.50  mg/l Si  20-mm cell


 0.011 –    1.600 mg/l SiO2 0.005 –  0.750 mg/l Si  50-mm cell


 Expression of results also possible in mmol/l.
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Add 2.0 ml of Si-2 with 
pipette and mix.


Pipette 4.0 ml of the 
sample into a test tube.


Add 4 drops of Si-3 
and mix.


Silicate (silicic acid) 100857
Test


Add 4 drops of Si-1 
and mix.


Continue as mentioned above; 
starting from the addition 
of Si-1 (Fig. 3). Select method 
with AutoSelector measuring range 
5 – 500 mg/l Si.


Pipette 5.0 ml of distilled 
water (Water for process 
analysis, Cat.No. 
101051, is recommen-
ded) into a test tube.


Add 0.50 ml of the 
sample with pipette and 
mix.


Transfer the solution into 
a cell.


Select method with 
AutoSelector measuring 
range 0.5 – 50.0 mg/l Si.


Place the cell into the 
cell compartment.


 Quality assurance: 


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use silicon 
standard solution CertiPUR®, Cat.No. 170236, concentra-
tion 1000 mg/l Si, can be used after diluting accordingly. 
(Atten tion! Do not store standard solutions in glass 
vessels!) 


Reaction time:
2 minutes


Reaction time:
2 minutes


 Measuring range: 1.1 – 107.0 mg/l SiO2


 Measuring range: 11 – 1070 mg/l SiO2


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring 1.1 –    107.0 mg/l SiO2 0.5–   50.0 mg/l Si  10-mm cell


 range: 11  –  1070   mg/l SiO2 5   – 500    mg/l Si  10-mm cell


 Expression of results also possible in mmol/l. 
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Check the pH,
specified range:
pH 4 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 10 ml of the 
sample into an empty 
round cell (Empty cells, 
Cat.No. 114724).


Add 1 level green 
microspoon of Ag-2, 
close the cell with the 
screw cap.


 Measuring 0.50 – 3.00 mg/l Ag 10-mm cell


 range: 0.25 – 1.50 mg/l Ag 20-mm cell


  Expression of results also possible in mmol/l.


Silver 114831
Test


Swirl the cell before 
opening.


Reaction time:
5 minutes


Transfer the solution into 
a corresponding rectan-
gular cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Add 2 drops of Ag-1. Heat the cell in the 
thermoreactor at 120 °C 
(100 °C) for 1 hours.


Remove the cell from 
the thermoreactor and 
place in a test-tube rack 
to cool to room tempera-
ture.


Add 3 drops of Ag-3, 
close with the screw 
cap, and mix.


Add 1 drop of Ag-4, 
close with the screw 
cap, and mix.


Add 5 drops of Ag-5, 
close with the screw 
cap, and mix.


Add 1.0 ml of Ag-6, 
close with the screw 
cap, and mix.


Check the pH of the 
sample, specified range:
pH 4– 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


 Quality assurance:


To check the measurement system (test reagents,measurement device, and handling) ready-
for-use silver standard solution CertiPUR®, Cat.No. 119797, concentration 1000 mg/l Ag, can 
be used after diluting accordingly.


 Important: 


Very high silver concentrations in the sample produce turbid solutions (measurement solution 
should be clear). In such cases the sample must be diluted (plausibility check).
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100885
Cell Test


 Measuring 10 – 300 mg/l Na  


 range: Expression of results also possible in mmol/l.


Sodium
in nutrient solutions


Add 0.50 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix.


Pipette 0.50 ml of Na-1K 
into a reaction cell and 
mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time:
1 minute


 Quality assurance:


To check the measurement system (test reagents,
measurement device, and handling) ready-for-use 
chloride standard solution CertiPUR®, Cat.No. 119897, 
concentration 1000 mg/l Cl- (corresponds to 649 mg/l Na), 
can be used after diluting accordingly (see section “Stan-
dard solutions”).
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Filter turbid samples. Pipette 5.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1 level green micro-
spoon of SO4-1K, close 
the cell with the screw 
cap.


Reaction time:
2 minutes, measure 
immediately.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Measuring 5 – 250 mg/l SO4


 range: Expression of results also possible in mmol/l.


114548
Cell Test


Sulfate


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125050 and 125051.


Ready-for-use sulfate standard solution CertiPUR®, 
Cat.No. 119813, concentration 1000 mg/l SO4


2–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Filter turbid samples. Pipette 2.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1 level green micro-
spoon of SO4-1K, close 
the cell with the screw 
cap.


Reaction time:
2 minutes, measure 
immediately.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


100617
Cell Test


Sulfate


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 50 – 500 mg/l SO4


 range: Expression of results also possible in mmol/l.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125051 and 125052.


Ready-for-use sulfate standard solution CertiPUR®, 
Cat.No. 119813, concentration 1000 mg/l SO4


2–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Filter turbid samples. Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Add 1 level green micro-
spoon of SO4-1K, close 
the cell with the screw 
cap.


Reaction time:
2 minutes, measure 
immediately.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114564
Cell Test


Sulfate


Shake the cell vigorous-
ly to dissolve the solid 
substance.


 Measuring 100 –1000 mg/l SO4


 range: Expression of results also possible in mmol/l.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 20, Cat.No. 114675, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125051, 125052 and 125053.


Ready-for-use sulfate standard solution CertiPUR®, 
Cat.No. 119813, concentration 1000 mg/l SO4


2–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 20) is highly recommended.
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Pipette 2.5 ml of the 
sample into a test tube 
with screw cap.


Add 2 drops of SO4-1 
and mix.


Add 1 level green 
microspoon of SO4-2, 
close the test tube with 
the screw cap, and mix.


Temper the test tube in a 
water bath at 40 °C for 5 
minutes.


Add 2.5 ml of SO4-3 with 
pipette and mix.


Sulfate 114791
Test


Filter the content of the 
test tube with a round fil-
ter into another test tube 
with screw cap.


Add 4 drops of SO4-4 
to the filtrate, close the 
test tube with the screw 
cap, and mix.


Temper the test tube 
again in the water bath  
for 7 minutes.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


 Measuring 25 – 300 mg/l SO4
 10-mm cell


 range: Expression of results also possible in mmol/l.


Transfer the solution into 
a cell.


Check the pH of the 
sample, specified range:
pH 2– 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) we recommended to use 
Spectroquant®  CombiCheck 10, Cat.No. 114676, or the 
Standard solution for photometric applications, CRM, Cat.
No. 125050 and 125051.


Ready-for-use sulfate standard solution CertiPUR®, 
Cat.No. 119813, concentration 1000 mg/l SO4


2–, can also 
be used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 10) is highly recommended.
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Check the pH of the
sample, specified range:
pH 2 – 10.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a test tube.


Add 1 drop of S-1 
and mix.


Sulfide 114779
Test


 Measuring 0.10  – 1.50   mg/l S 0.10  – 1.55   mg/l HS   10-mm cell


 range: 0.050 – 0.750 mg/l S 0.052– 0.774 mg/l HS   20-mm cell


 0.020 – 0.500 mg/l S 0.021– 0.516 mg/l HS   50-mm cell


  Expression of results also possible in mmol/l.


Add 5 drops of S-2 
and mix.


Add 5 drops of S-3 
and mix.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a sulfide standard 
solution must be prepared from sodium sulfide GR (see 
section “Standard solutions”).
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 Important: 


To measure in the 50-mm cell, the sample volume and 
the volume of the reagents have to be doubled for each.
Alternatively, the semi-microcell, Cat.No. 173502, can be 
used.


Transfer the solution into 
a corresponding cell.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Reaction time:
1 minute
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Add 1 level grey micro-
spoon of SO3-1K into a 
reaction cell, close with 
the screw cap.


Add 3.0 ml of the sample 
with pipette, close the 
cell with the screw cap, 
and mix.


Reaction time:
2 minutes


114394
Cell Test


 Measuring 1.0  – 20.0 mg/l SO3 Round cell


 range: 0.05 –   3.00 mg/l SO3 50-mm cell (see “sensitive” preparation procedure)


 Expression of results also possible in mmol/l.


Sulfite


 Sulfite sensitive


Use the same preparation procedure as above, but 
add 7.0 ml of the sample instead of 3.0 ml. Prepare 
an own blank by using 7.0 ml of distilled water and 
all reagents. For measurement transfer the solution 
into a 50-mm cell. Configure the photometer prior for 
blank-measurement. Select method SO3 sens in the 
menu (method no. 127).


Shake the cell vigorous-
ly to dissolve the solid 
substance.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a sulfite standard 
solution must be prepared from sodium sulfite GR,
Cat.No. 106657 (see section “Standard solutions”).


Check the pH of the
sample, specified range:
pH 4– 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Release 01/2012  -  Spectroquant® photometer NOVA 60







R


101746
Test


 Measuring 1.0 –  60.0 mg/l SO3 10-mm cell


 range: 0.8 –  48.0 mg/l SO2 10-mm cell


 Expression of results also possible in mmol/l.


Shake vigorously 
to dissolve the solid 
substance.


Add 5.0 ml of distilled 
water with pipette and 
mix.


Add 2.0 ml of the sample 
with pipette and mix.


Place 1 level grey 
microspoon of  SO3-1 
into a dry test tube.


Add 3.0 ml of SO3-2 with 
pipette.


Sulfite


Transfer the solution into 
a cell.


Select method with Auto-
Selector.


Place the cell into the 
cell compartment.


Reaction time: 
2 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a sulfite standard 
solution must be prepared from sodium sulfite GR,
Cat.No. 106657 (see section “Standard solutions”).


Check the pH of the
sample, specified range:
pH 4– 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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Check the pH of the 
sample, specified range:
pH 5 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, do not mix!


Add 3 drops of T-1K, 
do not mix!


Reaction time:
10 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


114697
Cell Test


Surfactants (anionic)


Shake the cell for 30 
seconds.


 Measuring 0.05 – 2.00 mg/l MBAS*


 range: * Methylene-blue-active substances


 Expression of results also possible in mmol/l.


Add 2 drops of T-2K, 
close the cell with the 
screw cap.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a surfactants 
standard solution must be prepared from dodecane-1-
sulfonic acid sodium salt GR, Cat.No. 112146 (see section 
“Standard solutions”).


Swirl the cell before
the measurement.
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Check the pH of the 
sample, specified range:
pH 3 – 8.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.


Pipette 5.0 ml of the 
sample into a reaction 
cell, do not mix!


Add 0.50 ml of T-1K with 
pipette and close with 
the screw cap.


Reaction time:
5 minutes


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


101764
Cell Test


Surfactants (cationic)


 Measuring 0.05 – 1.50 mg/l surfactants (cationic)


 range: (calculated as N-cetyl-N,N,N-trimethylammonium bromide)


Swirl the cell for 
30 seconds.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a surfactants 
standard solution must be prepared from N-cetyl-N,N,N-
trimethylammonium bromide, Cat.No. 102342 (see section 
“Standard solutions”).
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Pipette 4.0 ml of the 
sample into a reaction 
cell. Close with the 
screw cap.


Shake the cell for 
1 minute vigorously.


Swirl the cell before 
measurement.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


101787
Cell Test


Surfactants (nonionic)


 Measuring 0.010 – 7.50 mg/l surfactants (nonionic)


 range: (calculated as Triton® X-100)


Reaction time:
2 minutes


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a surfactants 
standard solution must be prepared from Triton® X-100, 
Cat.No. 112298 (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or sulfuric acid 
drop by drop to adjust 
the pH.
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 Measuring range: 25 – 750 mg/l of suspended solid  20-mm cell 


Homogenize 500 ml of 
sample for 2 minutes in a 
mixer running at high 
speed.


Suspended  Solids


Transfer the solution into 
a cell.


Place the cell into the 
cell compartment, select 
method no. 182.
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Check the pH, specified 
range: pH 1.5 – 3.5.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.


Add 6 drops of Sn-1K 
into a reaction cell, close 
with the screw cap, and 
mix.


Reaction time:
15 minutes


114622
Cell Test


Tin


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 5.0 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix.


 Quality assurance: 


To check the measurement system (test reagents, meas-
urement device, and handling) a tin standard solution must 
be prepared from ready-for-use tin standard solution 
CertiPUR®, Cat.No. 170242, concentration 1000 mg/l Sn 
(see section “Standard solutions”).


 Measuring 0.10 – 2.50 mg/l Sn


 range: Expression of results also possible in mmol/l.


Check the pH of the 
sample, specified range:
pH < 3.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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Check the pH of the 
sample, specified range:
pH 2– 12.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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114878
Cell Test


TOC
Total Organic Carbon


Place 25 ml of the 
sample into a suitable 
glass vessel.


Add 3 drops of TOC-1K 
and mix.


Check the pH, specified 
range pH < 2.5.


Stir for 10 minutes.


Pipette 3.0 ml of stirred 
sample into a reaction 
cell.


Add 1 level grey micro-
spoon of TOC-2K. 
Immediately close 
the cell tightly with 
an aluminium cap 
(Cat.No. 173500).


Heat the cell, standing 
on its head, at 120 °C  
in the thermoreactor for 
2 hours.


Remove the cell from 
the thermoreactor and 
let it, standing on its 
head, to cool for 1 hour.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measure ment device, and handling) a TOC standard 
solution CertiPUR®, Cat.No. 109017, concentration 
1000 mg/l TOC, can be used after diluting accordingly.


 Measuring range: 5.0 – 80.0 mg/l TOC


 Removal of inorganic bound carbon (TIC):


 Preparation of measurement sample:
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114879
Cell Test


TOC
Total Organic Carbon


Pipette 1.0 ml of the 
sample and 9.0 ml of
distilled water (Water for 
process analysis, Cat.
No. 101051, is re-
commended) into a 
suitable glass vessel.


Add 2 drops of TOC-1K 
and mix.


Check the pH, specified 
range pH < 2.5


Stir for 10 minutes.


Pipette 3.0 ml of stirred 
sample into a reaction 
cell.


Add 1 level grey micro-
spoon of TOC-2K. 
Immediately close 
the cell tightly with 
an aluminium cap 
(Cat.No. 173500).


Heat the cell, standing 
on its head, at 120 °C  
in the thermoreactor for 
2 hours.


Remove the cell from 
the thermoreactor and 
let it, standing on its 
head, to cool for 1 hour.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


 Quality assurance: 


To check the measurement system (test reagents, 
measure ment device, and handling) a TOC standard 
solution CertiPUR®, Cat.No. 109017, concentration 
1000 mg/l TOC, can be used after diluting accordingly.


 Measuring range: 50 – 800 mg/l TOC


 Removal of inorganic bound carbon (TIC):


 Preparation of measurement sample:


Check the pH of the 
sample, specified range:
pH 2– 12.
If required, add dilute 
sulfuric acid drop by 
drop to adjust the pH.
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Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Reaction time:
3 minutes


100961
Cell Test


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 1.0 ml of H-1K with 
pipette, close the cell 
with the screw cap, and 
mix.


 Measuring 5    – 215   mg/l Ca


 range: 0.7 –  30.1 °d


 0.9 –  37.6 °e


 1.2 –  53.7 °f


 Measuring   7 – 301 mg/l CaO


 range: 12 – 537 mg/l CaCO3


 Expression of results also possible in mmol/l 


 and also in mg/l Mg .


Total Hardness
Determination of total hardness 
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 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a freshly prepared 
standard solution can be used (see section “Standard 
solutions”).
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Check the pH of the 
sample, specified range:
pH 3 – 9.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.


Pipette 1.0 ml of the 
sample into a reaction 
cell, close with the screw 
cap, and mix.


Reaction time:
3 minutes


100961
Cell Test


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer
=  Result total hard-
ness


Add 1.0 ml of H-1K with 
pipette, close the cell 
with the screw cap, and 
mix.


 Measuring 0.12 – 5.36 mmol/l 


 range: 0.7  –  30.1  °d


 0.9  –  37.6  °e


 1.2 –  53.7  °f


Total Hardness
Differentiation between Ca- and Mg-hardness


Add 3 drops of H-2K to 
the already measured 
cell, close the cell with 
the screw cap, and mix.


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer
=  Result magnesium
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Differentiation possible only in mmol/l.


A differentiation between calcium- and magnesium-hardness can be performed on the photometer. Prior to meas-
uring, select the differentiation measurement and choose the corresponding citation form.


Press enter, 
remove the cell.


After pressing 
enter, the individual 


measuring values for 
Ca- and Mg-hardness 


are shown on the 
display.







R


Transfer the sample into 
a cell.


Place the cell into the 
cell compartment, select 
method No. 177.


 Measuring range:    1 – 100 FAU 550 nm 50-mm cell


Turbidity
analogous to EN ISO 7027
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Pipette 0.75 ml of OA-1 
into a round cell.


Add 2 drops of OA-2. Add 0.50 ml of the samp-
le with pipette, close with 
the screw cap, and mix.


Add 0.50 ml of OA-4 with 
pipette, close the cell 
with the screw cap, and 
mix.


Reaction time: 
10 minutes


101763
Cell Test


 Measuring 50 – 3000 mg/l volatile organic acid


 range: (calculated as acetic acid)


Volatile Organic Acids


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Reaction time: 
3 minutes


Add 5.0 ml of OA-5 with 
pipette, close the cell 
with the screw cap, and 
shake vigorously.


Heat the cell in the ther-
moreactor at 100 °C for 
10 minutes. Then cool to 
room temperature under 
running water.


Add 5 drops of OA-3.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) a standard solution 
must be prepared from sodium acetate anhydrous, 
Cat.No. 106268 (see section “Standard solutions”).


Check the pH of the 
sample, specified range:
pH 2– 12.
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Pipette 10 ml of sample 
into a glass vessel.


Add 1 level green 
microspoon of Zn-1K 
and 
shake to dissolve the 
solid substance: 
sample-reagent 
mixture.


Pipette 0.50 ml of Zn-2K 
into a reaction cell, close  
with the screw cap, and 
mix.


Reaction time: 
15 minutes


100861
Cell Test


 Measuring 0.025 – 1.000 mg/l Zn


 range: Expression of results also possible in mmol/l.


Zinc


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 2.0 ml of the 
sample-reagent 
mixture with pipette, 
close the cell with the 
screw cap, and mix.


Add 5 drops of  Zn-3K, 
close the cell with the 
screw cap, and mix.


 Important: 


For the determination of total zinc a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of zinc ( Zn).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
zinc standard solution CertiPUR®, Cat.No. 119806, 
concentration 1000 mg/l Zn, can be used after diluting 
accordingly.


Check the pH of the 
sample, specified range:
pH 1– 7.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Add 5 drops of Zn-1K 
into a reaction cell, 
close with the screw 
cap, and mix.


Reaction time:
15 minutes


114566
Cell Test


 Measuring 0.20  – 5.00 mg/l Zn 


 range: Expression of results also possible in mmol/l.


Zinc


Place the cell into the 
cell compartment. Align 
the mark on the cell with 
that on the photometer.


Add 0.50 ml of the 
sample with pipette, 
close the cell with the 
screw cap, and mix.


Add 5 drops of Zn-2K, 
close the cell with the 
screw cap, and mix.


 Important: 


For the determination of total zinc a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of zinc ( Zn).


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) we recommended 
to use Spectroquant®  CombiCheck 40, Cat.No. 114692.


Ready-for-use zinc standard solution CertiPUR®, 
Cat.No. 119806, concentration 1000 mg/l Zn, can also be 
used after diluting accordingly.


To check for sample-dependent effects the use of addition 
solutions (e.g. in CombiCheck 40) is highly recommended.


Check the pH of the 
sample, specified range:
pH 3 – 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Add 1 level grey micro-
spoon of Zn-5, close the 
test tube with the screw 
cap, and dissolve the 
solid substance.


Add 5.0 ml of Zn-6 (Cat.
No. 106146, Isobutyl-me-
thylketone) with pipette 
and close the test tube 
with the screw cap.


Check the pH, specified 
range:
pH 12 –13.
If required, add dilute 
sodium hydroxide 
solution drop by drop 
to adjust the pH.


Pipette 5.0 ml of the 
sample into a test tube 
with screw cap.


Add 5 drops of Zn-1, 
close the test tube with 
the screw cap, and mix.


 Measuring 0.05 – 2.50 mg/l Zn 10-mm cell


 range: Expression of results also possible in mmol/l.


Zinc 114832
Test


Reaction time:
3 minutes


Leave to stand for
2 minutes.


Shake the tube vigorous-
ly for 30 seconds.


Add 2 drops of Zn-2, 
close the test tube with 
the screw cap, and mix.


Add 5 drops of Zn-3, 
close the test tube with 
the screw cap, and mix.


Add 3 drops of Zn-4, 
close the test tube with 
the screw cap, and mix.


 Quality assurance: 


To check the measurement system (test reagents, 
measurement device, and handling) ready-for-use 
zinc standard solution CertiPUR®, Cat.No. 119806, 
concentration 1000 mg/l Zn, can be used after diluting 
accordingly.


 Important: 


For the determination of total zinc a pretreatment 
with Crack Set 10C, Cat.No. 114688, or Crack Set 10,
Cat.No. 114687, and thermoreactor is necessary.


Result can be expressed as sum of zinc ( Zn).


Check the pH of the 
sample, specified range:
pH 4– 10.
If required, add dilute 
sodium hydroxide 
solution or hydrochloric 
acid drop by drop to 
adjust the pH.
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Leave to stand for 
3 minutes.


Select method with 
AutoSelector.


Place the cell into the 
cell compartment.


Transfer the solution into 
a cell.


Aspirate the clear upper 
phase from the tube with 
pipette.
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Suitability of Test Kits for Testing Seawater


Spectroquant® photometers NOVA 60/400 and Pharo photometers


 Acid Capacity Cell Test 101758 no – – –
 Aluminium Cell Test 100594 yes 20 20 20
 Aluminium Test 114825 yes 10 20 20
 Ammonium Cell Test 114739 no 5 5 5
 Ammonium Cell Test 114558 yes 20 10 15
 Ammonium Cell Test 114544 yes 20 15 20
 Ammonium Cell Test 114559 yes 20 20 20
 Ammonium Test 114752 no 1) 10 10 20
 Ammonium Test  100683 yes 20 20 20
 AOX Cell Test  100675 no 0.4 20 20
 Arsenic Test 101747 no 10 10 10
 BOD Cell Test 100687 yes 20 20 20
 Boron Cell Test 100826  yes 10 20 20
 Boron Test 114839 no 20 5 20
 Bromine Test 100605 no 10 10 10
 Cadmium Cell Test 114834 no 1 10 1
 Cadmium Test  101745 no 1 10 1
 Calcium Cell Test 100858 no 2 2 1
 Calcium Test 114815 yes 20 20 10
 Calcium Test 100049 no – – –
 Chloride Cell Test 114730 yes – 20 1
 Chloride Test 114897 yes – 10 0.1
 Chlorine Cell Test 100595 no 10 10 10
 Chlorine Cell Test 100597 no 10 10 10
 Chlorine Test 100598 no 10 10 10
 Chlorine Test 100602 no 10 10 10
 Chlorine Test 100599 no 10 10 10
 Chlorine reagents (liquid)  100086/100087/
 (free and total) 100088 no 10 10 10
 Chlorine dioxide Test  100608 no 10 10 10
 Chromate Cell Test 
 (chromium(VI)) 114552 yes 10 10 10
 Chromate Cell Test
 (chromium total)  114552 no 1 10 10
 Chromate Test 114758 yes 10 10 10
 COD Cell Test 114560 no 0.4 10 10
 COD Cell Test 101796 no 0.4 10 10
 COD Cell Test 114540 no 0.4 10 10
 COD Cell Test 114895 no 0.4 10 10
 COD Cell Test 114690 no 0.4 20 20
 COD Cell Test 114541 no 0.4 10 10
 COD Cell Test 114691 no 0.4 20 20
 COD Cell Test 114555 no 1.0 10 10
 COD Cell Test 101797 no 10 20 20
 COD Cell Test (Hg free) 109772 no 0 10 10
 COD Cell Test (Hg free) 109773 no 0 10 10
 Copper Cell Test 114553 yes 15 15 15
 Copper Test 114767 yes 15 15 15
 Cyanide Cell Test 114561 no 10 10 10
 Cyanide Test 109701 no 10 10 10
 Cyanuric Acid Test 119253 yes – – –
 Fluoride Cell Test 114557 no 10 10 10
 Fluoride Cell Test 100809 no 10 10 10
 Fluoride Test 114598 yes 20 20 20
 Fluoride Test 100822 yes 2) 0.05 0.05 0.001
 Formaldehyde Cell Test 114500 no 5 0 10
 Formaldehyde Test 114678 no 5 0 10
 Gold Test 114821 yes 10 20 5
 Hardness, see Total Hardness Cell Test
 Hydrazine Test 109711 no 20 5 2
 Hydrogenperoxide Cell Test 114731 yes 20 20 20
 Hydrogenperoxide Test 118789 no 0.1 1 5
 Iodine Test 100606 no 10 10 10
 Iron Cell Test 114549 yes 20 20 20
 Iron Cell Test 114896 no 5 5 5
 Iron Test 114761 yes 20 20 20
 Iron Test  100796 yes 20 20 20
 Lead Cell Test 114833 no 20 20 1
 Lead Cell Test 109717 no 20 5 15
 Magnesium Cell Test 100815 yes 2 2 1


1) This test kit is also suitable for testing seawater after the addition of sodium hydroxide solution (see package insert).
2) distill beforehand analogous APHA 4500-F- B


 Test kit Cat. No. Seawater Limit of tolerance, salts in %
    NaCl NaNO3 Na2SO4
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Spectroquant® photometers NOVA 60/400 and Pharo photometers


Suitability of Test Kits for Testing Seawater


 Manganese Cell Test 100816 no 20 20 20
 Manganese Test 101739 no 20 25 5
 Manganese Test 114770 yes 20 20 20
 Molybdenum Cell Test 100860 no 20 20 5
 Molybdenum Test 119252 no – – –
 Monochloramine Test 101632 no 10 10 20
 Nickel Cell Test 114554 no 20 20 20
 Nickel Test 114785 no 20 20 20
 Nitrate Cell Test 114542 no 0.4 – 20
 Nitrate Cell Test 114563 no 0.2 – 20
 Nitrate Cell Test 114764 no 0.5 – 20
 Nitrate Cell Test 100614 no 2 – 20  
 Nitrate Test 114773 no 0.4 – 20
 Nitrate Test 109713 no 0.2 – 20
 Nitrate Cell Test (seawater) 114556 yes 20 – 20
 Nitrate Test (seawater) 114942 yes 20 – 20
 Nitrite Cell Test 114547 yes 20 20 15
 Nitrite Cell Test 100609 yes 20 20 15
 Nitrite Test 114776 yes 20 20 15
 Nitrogen (total) Cell Test 114537 no 0.5 – 10
 Nitrogen (total) Cell Test 100613 no 0.2 – 10
 Nitrogen (total) Cell Test 114763 no 2 – 20
 Oxygen Cell Test 114694 no 10 5 1
 Oxygen Scavengers Test 119251 no – – –
 Ozone Test 100607 no 10 10 10
 pH Cell Test 101744 yes – – –
 Phenol Cell Test 114551 yes 20 20 15
 Phenol Test 100856 yes 20 20 20
 Phosphate Cell Test 100474 yes 5 10 10 
 Phosphate Cell Test 
 (orthophosphates) 114543 yes 5 10 10 
 Phosphate Cell Test 
 (phosphorus total) 114543 no 1 10 10
 Phosphate Cell Test  100475 yes 20 20 20
 Phosphate Cell Test 
 (orthophosphates)  114729 yes 20 20 20
 Phosphate Cell Test 
 (phosphorus total) 114729 yes 5 20 20
 Phosphate Cell Test  100616 yes 20 20 20
 Phosphate Cell Test
 (orthophosphates) 100673 yes 20 20 20
 Phosphate Cell Test
 (phosphorus total) 100673 yes 20 20 20
 Phosphate Test 114848 yes 5 10 10
 Phosphate Test 100798 yes 15 20 10
 Phosphate Cell Test 114546 yes 20 20 20
 Phosphate Test 114842 yes 20 20 20
 Potassium Cell Test 114562 yes 20 20 20
 Potassium Cell Test 100615 yes 20 20 20
 Residual Hardness Cell Test 114683 no 0.01 0.01 0.01
 Silicate (Silicic Acid) Test 114794 yes 5 10 5
 Silicate (Silicic Acid) Test 100857 no 5 10 2.5
 Silver Test 114831 no 0 1 5
 Sodium Cell Test 100885 no – 10 1
 Sulfate Cell Test 114548 yes 10 20 –
 Sulfate Cell Test 100617 yes 10 20 –
 Sulfate Cell Test 114564 yes 10 20 –
 Sulfate Test 114791 no 0.2 0.2 –
 Sulfide Test 114779 no 0.5 1 1
 Sulfite Cell Test 114394 no 20 20 20
 Sulfite Test 101746 no 20 20 20
 Surfactants (anionic) Cell Test 114697 no 0.1 0.01 10
 Surfactants (cationic) Cell Test 101764 no 0.1 0.1 20
 Surfactants (nonionic) Cell Test 101787 no 2 5 2
 Tin Cell Test 114622 yes 20 20 20
 TOC Cell Test 114878 no 0,5 10 10
 TOC Cell Test 114879 no 5 20 20
 Total Hardness Cell Test 100961 no 2 2 1
 Volatile Organic Acids  
 Cell Test 101763 no 20 20 10
 Zinc Cell Test 100861 no 20 20 1
 Zinc Cell Test 114566 no 10 10 10
 Zinc Test 114832 no 5 15 15


 Test kit Cat. No. Seawater Limit of tolerance, salts in %
    NaCl NaNO3 Na2SO4
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Spectroquant® CombiCheck and Standard Solutions
Test kit,  Evalu- CombiCheck,  Confidence interval Diluted and ready-to-use Ready-to-use
Cat. No. ation Cat. No. Spec. value max. standard solutions, CRM standard
or method as   for the working Cat. No.  concen- expanded solution,
   standard tolerance  tration measurement Cat. No.
       uncertainty
Acid Capacity Cell Test, 101758 OH –  5.00 mmol/l* ± 0.50 mmol/l –    see prep. instr.
ADMI (only Pharo)  – 50*  –    100246
ADMI (only Pharo)  – 250*  –    100246
Aluminium Cell Test, 100594 Al –  0.25 mg/l* ± 0.03 mg/l –    119770
Aluminium Test, 114825 Al CombiCheck 40, 114692 0.75 mg/l ± 0.08 mg/l –    119770
Ammonium Cell Test, 114739 NH4-N  CombiCheck 50, 114695 1.00 mg/l ± 0.10 mg/l 125022 0.400 mg/l ± 0.012 mg/l 
     125023 1.00 mg/l ± 0.04 mg/l 119812
Ammonium Cell Test, 114558 NH4-N  CombiCheck 10, 114676 4.00 mg/l ± 0.30 mg/l 125022 0.400 mg/l ± 0.012 mg/l 
     125023 1.00 mg/l ± 0.04 mg/l 
     125024 2.00 mg/l ± 0.07 mg/l 
     125025 6.00 mg/l ± 0.13 mg/l 119812
Ammonium Cell Test, 114544 NH4-N  CombiCheck 20, 114675 12.0 mg/l ± 1.0 mg/l 125023 1.00 mg/l ± 0.04 mg/l 
     125024 2.00 mg/l ± 0.07 mg/l 
     125025 6.00 mg/l ± 0.13 mg/l 
     125026 12.0 mg/l ± 0.4 mg/l 119812
Ammonium Cell Test, 114559 NH4-N CombiCheck 70, 114689 50.0 mg/l ± 5.0 mg/l 125025 6.00 mg/l ± 0.13 mg/l 
     125026 12.0 mg/l ± 0.4 mg/l 
     125027 50.0 mg/l ± 1.2 mg/l 119812
Ammonium Test, 114752 NH4-N  CombiCheck 50, 114695 1.00 mg/l ± 0.10 mg/l 125022 0.400 mg/l ± 0.012 mg/l 
     125023 1.00 mg/l ± 0.04 mg/l 
     125024 2.00 mg/l ± 0.07 mg/l 119812
Ammonium Test, 100683 NH4-N CombiCheck 70, 114689 50.0 mg/l ± 5.0 mg/l 125025 6.00 mg/l ± 0.13 mg/l 
     125026 12.0 mg/l ± 0.4 mg/l 
     125027 50.0 mg/l ± 1.2 mg/l 119812
AOX Cell Test, 100675 AOX –  1.00 mg/l* ± 0.10 mg/l –    100680
Arsenic Test, 101747 As –  0.050 mg/l* ± 0.005 mg/l –    119773
BOD Cell Test, 100687 O2 –  210 mg/l ± 20 mg/l –    100718
Boron Cell Test, 100826 B –  1.00 mg/l* ± 0.15 mg/l –    119500
Boron Test, 114839 B –  0.400 mg/l* ± 0.040 mg/l –    119500
Bromine Test, 100605 Br2 –  5,00 mg/l* ± 0,50 mg/l –    see prep. instr.
Cadmium Cell Test, 114834 Cd CombiCheck 30, 114677 0.500 mg/l ± 0.060 mg/l –    119777
Cadmium Test, 101745 Cd –  0.250 mg/l ± 0.010 mg/l –    119777
Calcium Cell Test, 100858 Ca –  75 mg/l* ± 7 mg/l –    see prep. instr.
Calcium Test, 114815 Ca –  80 mg/l* ± 8 mg/l –    119778
Calcium Test, 100049 Ca –  2.00 mg/l* ± 0.20 mg/l –    119778
Chloride Cell Test, 114730 Cl CombiCheck 20, 114675 60 mg/l ± 10 mg/l  
  CombiCheck 10, 114676 25 mg/l ± 6 mg/l –    119897
Chloride Test, 114897 Cl CombiCheck 60, 114696 125 mg/l ± 13 mg/l    
  – 12.5 mg/l* ± 0.13 mg/l –    119897
Chlorine Cell Test, 100595 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Cell Test, 100597 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Test, 100598 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Test, 100602 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Test, 100599 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Cell Test (liquid reagent), 
00086/00087 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Test (liquid reagent), 
100086/100087 Cl2 –  0.500 mg/l* ± 0.050 mg/l –    see prep. instr.
Chlorine Cell Test (liquid reagent), 
100086/100087/100088 Cl2 –  3.00 mg/l* ± 0.30 mg/l –    see prep. instr.
Chlorine Test (liquid reagent), 
100086/100087/100088 Cl2 –  0.500 mg/l* ± 0.050 mg/l –    see prep. instr.
Chlorine Dioxide Test, 100608 ClO2 –  5.00 mg/l* ± 0.50 mg/l –    see prep. instr.
Chromate Cell Test, 114552 Cr –  1.00 mg/l* ± 0.10 mg/l –    119780
Chromate Test, 114758 Cr –  1.00 mg/l* ± 0.10 mg/l –    119780
COD Cell Test, 114560 COD CombiCheck 50, 114695 20.0 mg/l ± 4.0 mg/l 125028 20.0 mg/l ± 0.7 mg/l see prep. instr.
COD Cell Test, 101796 COD CombiCheck 50, 114695 20.0 mg/l ± 2.0 mg/l 125028 20.0 mg/l ± 0.7 mg/l see prep. instr.
COD Cell Test, 114540 COD CombiCheck 10, 114676 80 mg/l ± 12 mg/l 125029 100 mg/l ± 3 mg/l see prep. instr.
COD Cell Test, 114895 COD CombiCheck 60, 114696 250 mg/l ± 20 mg/l 125029 100 mg/l ± 3 mg/l 
     125030 200 mg/l ± 4 mg/l see prep. instr.
COD Cell Test, 114690 COD CombiCheck 60, 114696 250 mg/l ± 25 mg/l 125029 100 mg/l ± 3 mg/l 
     125030 200 mg/l ± 4 mg/l 
     125031 400 mg/l ± 5 mg/l see prep. instr.
COD Cell Test, 114541 COD CombiCheck 20, 114675 750 mg/l ± 75 mg/l 125029 100 mg/l ± 3 mg/l 
     125030 200 mg/l ± 4 mg/l 
     125031 400 mg/l ± 5 mg/l 
     125032 1000 mg/l ± 11 mg/l see prep. instr.
COD Cell Test, 114691 COD CombiCheck 80, 114738 1500 mg/l ± 150 mg/l 125031 400 mg/l ± 5 mg/l 
     125032 1000 mg/l ± 11 mg/l 
     125033 2000 mg/l ± 32 mg/l see prep. instr.


* Self prepared, recommended concentration 
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COD Cell Test, 114555 COD CombiCheck 70, 114689 5000 mg/l ± 400 mg/l 125032 1000 mg/l ± 11 mg/l 
     125033 2000 mg/l ± 32 mg/l 
     125034 8000 mg/l ± 68 mg/l see prep. instr.
COD Cell Test, 101797 COD – 50000 mg/l* ± 5000 mg/l 125034 8000 mg/l ± 68 mg/l 
     125035 50 000 mg/l ± 894 mg/l see prep. instr.
COD Cell Test, 109772 COD – 80 mg/l* ± 12 mg/l 125028 20.0 mg/l ± 0.7 mg/l 
     125029 100 mg/l ± 3 mg/l see prep. instr.
COD Cell Test, 109773 COD – 750 mg/l* ± 75 mg/l 125029 100 mg/l ± 3 mg/l 
     125030 200 mg/l ± 4 mg/l 
     125031 400 mg/l ± 5 mg/l 
     125032 1000 mg/l ± 11 mg/l see prep. instr.
Color Hazen Pt/Co – 250 mg/l*  –   100246
 (Hazen)
Color Hazen Pt/Co  – 500 mg/l  –   100246
 (Hazen)
Copper Cell Test, 114553 Cu CombiCheck 30, 114677 2.00 mg/l ± 0.20 mg/l –   119786
Copper Test, 114767 Cu CombiCheck 30, 114677 2.00 mg/l ± 0.20 mg/l –   119786
Cyanide Cell Test, 114561 CN – 0.250 mg/l* ± 0.030 mg/l –   119533
Cyanide Test, 109701 CN – 0.250 mg/l* ± 0.030 mg/l –   119533
Cyanuric Acid Test, 119253 Cyan Acid – 80 mg/l* ± 10 mg/l –   see prep. instr.
Fluoride Cell Test, 114557 F – 0.75 mg/l* ± 0.08 mg/l –   119814
Fluoride Cell Test, 100809 F – 0.75 mg/l* ± 0.08 mg/l –   119814
Fluoride Test, 114598 F – 1.00 mg/l* ± 0.15 mg/l 
   10.0 mg/l* ± 1.2 mg/l –   119814
Fluoride Test, 100822 F – 1.00 mg/l* ± 0.15 mg/l –   119814
Formaldehyde Cell Test, 114500 HCHO – 5.00 mg/l* ± 0.50 mg/l –   see prep. instr.
Formaldehyde Test, 114678 HCHO – 4.50 mg/l* ± 0.50 mg/l –   see prep. instr.
Gold Test, 114821 Au – 6.0 mg/l* ± 0.6 mg/l –   170216
Hardness, see Total Hardness Cell Test
Hydrazine Test, 109711 N2H4 – 1.00 mg/l* ± 0.10 mg/l –   see prep. instr.
Hydrogenperoxide Cell Test,  H2O2 – 10.0 mg/l* ± 1.0 mg/l –   see prep. instr.
114731
Hydrogenperoxide Test, 118789 H2O2 – 2.00 mg/l* ± 0.20 mg/l –   see prep. instr.
Iodine Test, 100606 I2 – 5.00 mg/l* ± 0.50 mg/l –   see prep. instr.
Iron Cell Test, 114549 Fe CombiCheck 30, 114677 1.00 mg/l ± 0.15 mg/l –   119781
Iron Cell Test, 114896 Fe – 25.0 mg/l* ± 2.5 mg/l –   119781
Iron Test, 114761 Fe CombiCheck 30, 114677 1.00 mg/l ± 0.15 mg/l –   119781
Iron Test, 100796 Fe CombiCheck 30, 114677 1.00 mg/l ± 0.15 mg/l –   119781
Lead Cell Test, 114833 Pb CombiCheck 40, 114692 2.00 mg/l ± 0.20 mg/l –   119776
Lead Test, 109717 Pb CombiCheck 40, 114692 2.00 mg/l ± 0.20 mg/l –   119776
Magnesium Cell Test, 100815 Mg – 40.0 mg/l* ± 4.0 mg/l –   see prep. instr.
Manganese Cell Test, 100816 Mn CombiCheck 30, 114677 1.00 mg/l ± 0.15 mg/l –   119789
Manganese Test, 101739 Mn – 1.00 mg/l* ± 0.10 mg/l –   119789
Manganese Test, 114770 Mn CombiCheck 30, 114677 1.00 mg/l ± 0.15 mg/l –   119789
Molybdenum Cell Test, 100860 Mo – 0.50 mg/l* ± 0.05 mg/l –   170227
Molybdenum Test, 119252 Mo – 25.0 mg/l* ± 2.5 mg/l –   170227
Monochloramine Test, 101632 Cl2 – 5.00 mg/l* ± 0.50 mg/l –   see prep. instr.
Nickel Cell Test, 114554 Ni CombiCheck 40, 114692 2.00 mg/l ± 0.20 mg/l –   109989
Nickel Test, 114785 Ni CombiCheck 40, 114692 2.00 mg/l ± 0.20 mg/l –   109989
Nitrate Cell Test, 114542 NO3-N  CombiCheck 20, 114675 9.0 mg/l ± 0.9 mg/l 125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 119811
Nitrate Cell Test, 114563 NO3-N  CombiCheck 20, 114675 9.0 mg/l ± 0.9 mg/l 125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 119811
Nitrate Cell Test, 114764 NO3-N  CombiCheck 80, 114738 25.0 mg/l ± 2.5 mg/l 125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 
     125039 40.0 mg/l ± 1.0 mg/l 119811
Nitrat Cell Test, 100614 NO3-N  – 100 mg/l* ± 10 mg/l 125039 40.0 mg/l ± 1.0 mg/l 
     125040 200 mg/l ± 5 mg/l 119811
Nitrate Test, 114773 NO3-N  CombiCheck 20, 114675 9.0 mg/l ± 0.9 mg/l 125036 0.500 mg/l ± 0.05 mg/l 
     125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 119811
Nitrate Test, 109713 NO3-N  CombiCheck 20, 114675 9.0 mg/l ± 0.9 mg/l 125036 0.500 mg/l ± 0.05 mg/l 
     125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 119811
Nitrate Cell Test, 114556 NO3-N  CombiCheck 10, 114676 2.50 mg/l ± 0.25 mg/l 125036 0.500 mg/l ± 0.05 mg/l 
     125037 2.50 mg/l ± 0.06 mg/l 119811
Nitrate Test, 114942 NO3-N  CombiCheck 20, 114675 9.0 mg/l ± 0.9 mg/l 125036 0.500 mg/l ± 0.05 mg/l 
     125037 2.50 mg/l ± 0.06 mg/l 
     125038 15.0 mg/l ± 0.4 mg/l 119811


* Self prepared, recommended concentration 


Test kit,  Evalu- CombiCheck,  Confidence interval Diluted and ready-to-use Ready-to-use
Cat. No. ation Cat. No. Spec. value max. standard solutions, CRM standard
or method as   for the working Cat. No.  concen- expanded solution,
   standard tolerance  tration measurement Cat. No.
       uncertainty
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Spectroquant® CombiCheck and Standard Solutions
Test kit,  Evalu- CombiCheck,  Confidence interval Diluted and ready-to-use Ready-to-use
Cat. No. ation Cat. No. Spec. value max. standard solutions, CRM standard
or method as   for the working Cat. No.  concen- expanded solution,
   standard tolerance  tration measurement Cat. No.
       uncertainty
Nitrite Cell Test, 114547 NO2-N – 0.300 mg/l* ± 0.030 mg/l 125041 0.200 mg/l ± 0.009 mg/l 119899
Nitrite Cell Test, 100609 NO2-N – 45.0 mg/l* ± 5 mg/l 125042 40.0 mg/l ± 1.3 mg/l 119899
Nitrite Test, 114776 NO2-N – 0.50 mg/l* ± 0.05 mg/l 125041 0.200 mg/l ± 0.009 mg/l 119899
Nitrogen (total) Cell Test, 114537 N CombiCheck 50, 114695 5.0 mg/l ± 0.7 mg/l 125043 2.50 mg/l ± 0.06 mg/l 
     125044 12.0 mg/l ± 0.3 mg/l see prep. instr.
Nitrogen (total) Cell Test, 100613 N CombiCheck 50, 114695 5.0 mg/l ± 0.7 mg/l 125043 2.50 mg/l ± 0.06 mg/l 
     125044 12.0 mg/l ± 0.3 mg/l see prep. instr.
Nitrogen (total) Cell Test, 114763 N CombiCheck 70, 114689 50 mg/l ± 7 mg/l 125044 12.0 mg/l ± 0.3 mg/l 
     125045 100 mg/l ± 3 mg/l see prep. instr.
Oxygen Cell Test, 114694 O2 – – ± 0.6 mg/l –   see the website
Oxygen Scavengers Test,  DEHA – 0.250 mg/l* ± 0.030 mg/l –   see prep. instr.
119251 
Ozone Test, 100607 O3 – 2.00 mg/l* ± 0.20 mg/l –   see prep. instr.
pH Cell Test, 101744 pH – 7.0 ± 0.2 –   109407
Phenol Cell Test, 114551 C6H5OH – 1.25 mg/l* ± 0.13 mg/l –   see prep. instr.
Phenol Test, 100856 C6H5OH – 2.50 mg/l* ± 0.25 mg/l –   see prep. instr.
Phosphate Cell Test, 100474 PO4-P  CombiCheck 10, 114676 0.80 mg/l ± 0.08 mg/l –   119898
Phosphate Cell Test, 114543 PO4-P  CombiCheck 10, 114676 0.80 mg/l ± 0.08 mg/l 125046 0.400 mg/l P ± 0.016 mg/l 
     125047 4.00 mg/l P ± 0.08 mg/l 119898
Phosphate Cell Test, 100475 PO4-P  CombiCheck 80, 114738 15.0 mg/l ± 1.0 mg/l  
  CombiCheck 20, 114675 8.0 mg/l ± 0.7 mg/l –   119898
Phosphate Cell Test, 114729 PO4-P  CombiCheck 80, 114738 15.0 mg/l ± 1.0 mg/l 125047 4.00 mg/l P ± 0.08 mg/l 
  CombiCheck 20, 114675 8.0 mg/l ± 0.7 mg/l 125048 15.0 mg/l P ± 0.4 mg/l 119898
Phosphat Cell Test, 100616 PO4-P – 50.0 mg/l* ± 5.0 mg/l –   119898
Phosphat Cell Test, 100673 PO4-P – 50.0 mg/l* ± 5.0 mg/l 125047 4.00 mg/l P ± 0.08 mg/l 
     125048 15.0 mg/l P ± 0.4 mg/l  119898
Phosphate Test, 114848 PO4-P  CombiCheck 10, 114676 0.80 mg/l ± 0.08 mg/l –   119898
Phosphate Test, 100798 PO4-P – 50.0 mg/l* ± 5.0 mg/l –   119898
Phosphate Cell Test, 114546 PO4-P – 15.0 mg/l* ± 1.0 mg/l –   119898
Phosphate Test, 114842 PO4-P – 15.0 mg/l* ± 1.0 mg/l –   119898
Potassium Cell Test, 114562 K – 25.0 mg/l* ± 4.0 mg/l –   170230
Potassium Cell Test, 100615 K – 150 mg/l* ± 15 mg/l –   170230
Residual Hardness Cell Test,  Ca – 2.50 mg/l* ± 0.30 mg/l –   119778
114683
Silicate (Silicic Acid) Test,  Si – 2.50 mg/l* ± 0.25 mg/l 
114794   0.375 mg/l* ± 0.040 mg/l –   170236
Silicate (Silicic Acid) Test,  Si – 25.0 mg/l* ± 2.5 mg/l –   170236
100857
Silver Test, 114831 Ag – 1.50 mg/l* ± 0.20 mg/l –   119797
Sodium Cell Test, 100885 Na – 100 mg/l* ± 10 mg/l –   see prep. instr.
Sulfate Cell Test, 114548 SO4  CombiCheck 10, 114676 100 mg/l ± 15 mg/l 125050 40 mg/l ± 6 mg/l 
     125051 125 mg/l ± 6 mg/l 19813
Sulfat Cell Test, 100617 SO4  CombiCheck 10, 114676 100 mg/l ± 15 mg/l 125051 125 mg/l ± 6 mg/l 
     125052 400 mg/l ± 20 mg/l 19813
Sulfate Cell Test, 114564 SO4  CombiCheck 20, 114675 500 mg/l ± 75 mg/l 125051 125 mg/l ± 6 mg/l 
     125052 400 mg/l ± 20 mg/l 
     125053 800 mg/l ± 27 mg/l 19813
Sulfate Test, 114791 SO4  CombiCheck 10, 114676 100 mg/l ± 15 mg/l 125050 40 mg/l ± 6 mg/l 
     125051 125 mg/l ± 6 mg/l 19813
Sulfide Test, 114779 S – 0.75 mg/l* ± 0.08 mg/l –   see prep. instr.
Sulfite Cell Test, 114394 SO3 – 12.5 mg/l* ± 1.5 mg/l –   see prep. instr.
Sulfite Test, 101746 SO3 – 30.0 mg/l* ± 1.0 mg/l –   see prep. instr.
Surfactants (anionic) Cell Test,  MBAS – 1.00 mg/l* ± 0.20 mg/l –   see prep. instr.
114697
Surfactants (cationic) Cell Test, k-Ten – 1.00 mg/l* ± 0.10 mg/l –   see prep. instr.
101764
Surfactants (nonionic) Cell Test, n-Ten – 4.00 mg/l* ± 0.40 mg/l –   see prep. instr.
101787
Tin Cell Test, 114622 Sn – 1.25 mg/l* ± 0.13 mg/l –   see prep. instr.
TOC Cell Test, 114878 TOC – 40.0 mg/l* ± 3.0 mg/l –   09017
TOC Cell Test, 114879 TOC – 400 mg/l* ± 30 mg/l –   09017
Total Hardness Cell Test, 100961 Ca – 75 mg/l* ± 7 mg/l –   see prep. instr.
Volatile Organic Acids Cell Test,  HOAc – 1500 mg/l* ± 80 mg/l –   see prep. instr.
101763
Zinc Cell Test, 100861 Zn – 0.500 mg/l* ± 0.050 mg/l –   19806
Zinc Cell Test, 114566 Zn CombiCheck 40, 114692 2.00 mg/l ± 0.40 mg/l –   19806
Zinc Test, 114832 Zn – 1.25 mg/l* ± 0.20 mg/l –   19806


* Self prepared, recommended concentration 
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Instructions for the Preparation of Standard Solutions


Standard solution of acid capacity


Preparation of a standard solution:
A sodium hydroxide solution of 0.1 mol/l (corresponds to 100 mmol/l) is 
used.


Further investigational concentrations may be prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the diluted investigational 
solutions remain stable for one week.


Reagents required:


1.09141.1000 Sodium hy-
 droxide solution 
 0.1 mol/l 
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of bromine analogous to  
DIN EN ISO 7393


Preparation of a KlO3 stock solution:
Dissolve 1.006 g of KlO3 in 250 ml of distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask. Subsequently make up to 
the mark with distilled water.


Preparation of a KlO3/Kl standard solution:
Transfer 11.13 ml of the KlO3 stock solution to a calibrated or confor-
mity-checked 1000-ml volumetric flask, add approx. 1 g of Kl and make 
up to the mark with distilled water. 
1 ml of this solution is equivalent to 0.025 mg of bromine.


Preparation of the bromine standard solution:
Pipette 20.0 ml (full pipette) KlO3/Kl standard solution into a calibrated 
or conformity-checked 100-ml volumetric flask, add 2.0 ml of H2SO4 
0.5 mol/l, leave to stand for 1 min, and then add NaOH 2 mol/l dropwise 
(approx. 1 ml) until the solution just loses its color. Subsequently make 
up the solution to the mark with distilled water.
The concentration of the solution is 5.00 mg/l bromine.


Stability:
The KlO3 stock solution remains stable for 4 weeks when stored in a 
cool place (refrigerator). The KlO3/Kl standard solution can be used for 
5 hours when stored in a cool place (refrigerator). The diluted bromine 
standard solution is not stable and must be used immediately.


Reagents required:


1.02404.0100 Potassium 
 iodate, volum.   
 standard
1.05043.0250 Potassium iodide
 for analysis  
 EMSURE®


1.09072.1000 Sulfuric acid 
 0.5 mol/l
 TitriPUR®


1.09136.1000 Sodium hy-
 droxide solution  
 2 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of free chlorine


Preparation of a standard solution:
Dissolve 1.85 g of dichloroisocyanuric acid sodium salt dihydrate GR 
with distilled water in a calibrated or conformity-checked 1000-ml volu-
metric flask and make up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l free chlorine.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.





Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l and the diluted standard solutions (investigational concen-
trations) remain stable for one day.





Note:
This is a standard solution that can be prepared particularly rapidly and 
easily.


Standard solutions of free chlorine


All standard solutions described here for free chlorine yield equiv-
alent results and are identically suited for the determination of 
chlorine.


Reagents required:


1.10888.0250 Dichloroiso-
 cyanuric acid   
 sodium salt di-  
 hydrate GR for  
 analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of calcium


Preparation of a standard solution:
Dissolve 2.946 g of calcium nitrate tetrahydrate with distilled water in a 
calibrated or conformity-checked 500-ml volumetric flask and make up 
to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l calcium.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
The standard solution of 1000 mg/l remains stable for one week. The 
diluted standard solutions (investigational concentrations) remain stable 
for one day.


Reagents required:


1.02121.0500 Calcium nitrate
 tetrahydrate   
 for analysis
 EMSURE®


1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of free chlorine analogous to 
DIN EN ISO 7393


Preparation of a KlO3 stock solution:
Dissolve 1.006 g of KlO3 in 250 ml of distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask. Subsequently make up to 
the mark with distilled water.


Preparation of a KlO3/Kl standard solution:
Transfer 15.00 ml (5.00 ml) of the KlO3 stock solution to a calibrated or 
conformity-checked 1000-ml volumetric flask, add approx. 1 g of Kl and 
make up to the mark with distilled water. 
1 ml of this solution is equivalent to 0.015 mg (0.005 mg) of free chlorine.


Preparation of the chlorine standard solution:
Pipette 20.0 ml (10.0 ml) (full pipette) KlO3/Kl standard solution into a 
calibrated or conformity-checked 100-ml volumetric flask, add 2.0 ml of 
H2SO4 0.5 mol/l, leave to stand for 1 min, and then add NaOH 2 mol/l 
dropwise (approx. 1 ml) until the solution just loses its color. Subse-
quently make up the solution to the mark with distilled water.
The concentration of the solution is 3.00 mg/l (0.500 mg/l) free chlorine.


Stability:
The KlO3 stock solution remains stable for 4 weeks when stored in a 
cool place (refrigerator). The KlO3/Kl standard solution can be used for 
5 hours when stored in a cool place (refrigerator). The diluted chlorine 
standard solution is not stable and must be used immediately.


Note:
This procedure involves the preparation according to a standardized 
method.


Reagents required:


1.02404.0100 Potassium 
 iodate, volum.   
 standard
1.05043.0250 Potassium iodide
 for analysis  
 EMSURE®


1.09072.1000 Sulfuric acid 
 0.5 mol/l
 TitriPUR®


1.09136.1000 Sodium hy-
 droxide solution  
 2 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of free chlorine


Preparation of a stock solution:
First prepare a 1:10 dilution using a sodium hypochlorite solution con-
taining approx. 13% of active chlo rine. For this pipette 10 ml of sodium 
hypochlorite solution into a calibrated or confor mity-checked 100-ml 
volumetric flask and then make up to the mark with distilled water.


Precise assay of the stock solution:
Pipette 10.0 ml of the stock solution into a 250-ml ground-glass-
stoppered conical flask containing 60 ml of distilled water. Subsequently 
add to this solu tion 5 ml of hydrochloric acid 25% and 3 g of potassium 
iodide. Close the conical flask with the ground-glass stopper, mix thor-
oughly, and leave to stand for 1min.


Titrate the eliminated iodine with sodium thiosul fate solution 0.1 mol/l 
until a weakly yellow color emerges. Add 2 ml of zinc iodide-starch solu-
tion and titrate from blue to colorless.


Calculation and preparation of a standard solution:


Consumption of sodium thiosulfate solution 0.1 mol/l (ml) x 355  =
= content of free chlorine, in mg/l


Further investigational concentrations may be prepared from the stock 
solution prepared according to the procedure described above by di-
luting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), a standard solution remains 
stable for approx. one week. The diluted standard solutions (investi-
gational concentrations) are stable for approx. 2 hours.


Note:
This is a standard solution that is absolutely necessary for the prepa-
ration of the monochloramine standard.


Reagents required:


1.00316.1000 Hydrochloric
 acid 25 %  
 for analysis
 EMSURE®


1.05614.9025 Sodium hypo-
 chlorite solution
 techn. approx.   
 13% active   
 chlorine
1.09147.1000 Sodium thio-
 sulfate solution  
 0.1 mol/l
 TitriPUR®


1.05043.0250 Potassium
 iodide GR for   
 analysis
1.05445.0500 Zinc iodide-
 starch solution   
 GR for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of total chlorine


Preparation of a standard solution:
Dissolve 4.00 g of chloramine T GR with distilled water in a calibrated or 
conformity-checked 1000-ml volu metric flask and make up to the mark 
with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l total chlorine.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l and the diluted standard solutions (investigational concen-
trations) remain stable for one day.


Reagents required:


1.02426.0250 Chloramine T
 trihydrate GR
 for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of chlorine dioxide analogous to  
DIN EN ISO 7393


Preparation of a KlO3 stock solution:
Dissolve 1.006 g of KlO3 in 250 ml of distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask. Subsequently make up to 
the mark with distilled water.


Preparation of a KlO3/Kl standard solution:
Transfer 13.12 ml of the KlO3 stock solution to a calibrated or confor-
mity-checked 1000-ml volumetric flask, add approx. 1 g of Kl and make 
up to the mark with distilled water. 
1 ml of this solution is equivalent to 0.025 mg of chlorine dioxide.


Preparation of the chlorine dioxide standard solution:
Pipette 20.0 ml (full pipette) KlO3/Kl standard solution into a calibrated 
or conformity-checked 100-ml volumetric flask, add 2.0 ml of H2SO4 
0.5 mol/l, leave to stand for 1 min, and then add NaOH 2 mol/l dropwise 
(approx. 1 ml) until the solution just loses its color. Subsequently make 
up the solution to the mark with distilled water.
The concentration of the solution is 5.00 mg/l chlorine dioxide.


Stability:
The KlO3 stock solution remains stable for 4 weeks when stored in a 
cool place (refrigerator). The KlO3/Kl standard solution can be used for 
5 hours when stored in a cool place (refrigerator). The diluted chlorine 
dioxide standard solution is not stable and must be used immediately.


Reagents required:


1.02404.0100 Potassium 
 iodate, volum.   
 standard
1.05043.0250 Potassium iodide
 for analysis  
 EMSURE®


1.09072.1000 Sulfuric acid 
 0.5 mol/l
 TitriPUR®


1.09136.1000 Sodium hy-
 droxide solution  
 2 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Reagents required:


1.02400.0080 Potassium
 hydrogen 
 phthalate GR
 for analysis,   
 volum. standard
1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of COD


Preparation of a standard solution:
Dissolve 0.850 g of potassium hydrogen phthalate GR with distilled 
water in a calibrated or conformity-checked 1000-ml volu metric flask 
and make up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l COD.


Further investigational concentrations may be  prepared from this stock 
solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution 
remains stable for one month. When stored under appropriate cool 
conditions (refrigerator), the diluted standard solutions (investigational 
concentrations) remain stable – depending on the respective concen-
tration – for approx. one week to one month.
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Instructions for the Preparation of Standard Solutions


Standard solution of cyanuric acid


Preparation of a standard solution:
Dissolve 1.00 g of cyanuric acid with distilled water in a calibrated or con-
formity-checked 1000-ml volu metric flask and make up to the mark with 
distilled water. The substance is slightly soluble and the dissolution pro-
cess may take several hours. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l cyanuric acid.


Further investigational concentrations may be prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l and the diluted standard solutions (investigational concentra-
tions) remain stable for one day.


Reagents required:


8.20358.0005 Cyanuric acid
 for synthesis 
1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of formaldehyde


Preparation of a stock solution:
In a calibrated or conformity-checked 1000-ml volu metric flask make up 
2.50 ml of formaldehyde solution min. 37% GR to the mark with distilled 
water. 
The stock sol u tion prepared according to this  procedure has a concen-
tration of approx. 1000 mg/l formal dehyde.


Precise assay of the stock solution:
Pipette 40.0 ml (full pipette) of the formaldehyde stock solution into a 
300-ml ground-glass conical flask and add  50.0 ml (buret) of iodine 
solution 0.05 mol/l and 20 ml of sodium hydroxide solution 1 mol/l.


Leave to stand for 15 minutes and subsequently add 8 ml of sulfuric 
acid 25%. Sub sequently titrate with sodium thiosulfate solution 0.1 mol/l 
until the yellow iodine color has disappear ed, add 1 ml of zinc iodide-
starch solution, and con tinue to titrate until a milky, pure white color 
emerge.


Calculation and preparation of a standard 
solution:


C1 = consumption of sodium thiosulfate solution 0.1 mol/l (ml)
C2 = quantity of iodine solution 0.05 mol/l (50,0 ml)


mg/l formaldehyde =  (C2 – C1) x 37.525


Further investigational concentrations may be prepared from the stock 
solution exactly determined according to the procedure described 
above by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the stock solution of approx. 
1000 mg/l remains stable for one week. After this time, the stock so-
lution must be determined anew. The diluted standard solutions 
(in vestigational concentrations) must be used immediately.


Reagents required:


1.04003.1000 Formaldehyde
 solution min.
 37% GR for   
 analysis 
1.09099.1000 Iodine solution
 0.05 mol/l 
 TitriPUR®


1.09147.1000 Sodium thio-
 sulfate solution  
 0.1 mol/l
 TitriPUR®


1.09137.1000 Sodium hy-
 droxide solution  
 1 mol/l 
 TitriPUR®


1.00716.1000 Sulfuric acid
 25% for analysis 
 EMSURE®


1.05445.0500 Zinc iodide-
 starch solution   
 GR for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®







Instructions for the Preparation of Standard Solutions


Standard solution of hydrazine


Preparation of a standard solution:
Dissolve 4.07 g of hydrazinium sulfate GR with oxygen-low (boil pre-
viously) distilled water in a cali brated or conformity-checked 1000-ml 
volumetric flask and make up to the mark with oxygen-low distilled 
water. 
The standard solution pre pared according to this procedure has a 
concen tration of 1000 mg/l hydrazine.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with oxygen-low distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l and the diluted standard solutions (investiga tional concen-
trations) remain stable for one day.


Reagents required:


1.04603.0100 Hydrazinium
 sulfate GR 
 for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Reagents required:


1.09122.1000 Potassium
 permanganate  
 solution 
 0.02 mol/l
 TitriPUR® 
1.07209.0250 Perhydrol® 30%
 for analysis
 EMSURE®


1.00716.1000 Sulfuric acid
 25% for analysis 
 EMSURE®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of hydrogen peroxide


Preparation of a stock solution:
Place 10.0 ml of Perhydrol® 30% H2O2 in a calibrated or conformity-
checked 100-ml volumetric flask and make up to the mark with distilled 
water. Transfer 30.0 ml (full pipette) of this solution to a calibrated or 
conformity-checked 1000-ml volumetric flask and make 
up to the mark with distilled water. 
The stock solution prepared according to this proce dure has a concen-
tration of approx. 1000 mg/l hydrogen peroxide.


Precise assay of the stock  solution:
Pipette 50.0 ml (full pipette) of the hydrogen per oxide stock solution into 
a 500-ml conical flask, dilute with 200 ml of distilled water, and add 
30 ml of sulfuric acid 25%. 
Titrate with a 0.02 mol/l potassium permanganate solution until the 
color changes to pink.


Calculation and preparation of a standard solution:


Consumption of potassium permanganate solution 0.02 mol/l (ml) x 
34.02 =  content of hydrogen peroxide, in mg/l


Further investigational concentrations may be prepared from the stock 
solution exactly determined according to the procedure described 
above by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the stock solution of approx. 
1000 mg/l and the diluted standard solutions (investigational concen-
trations) remain stable for one day.
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Instructions for the Preparation of Standard Solutions


Standard solution of iodine analogous to  
DIN EN ISO 7393


Preparation of a KlO3 stock solution:
Dissolve 1.006 g of KlO3 in 250 ml of distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask. Subsequently make up to 
the mark with distilled water.


Preparation of a KlO3/Kl standard solution:
Transfer 7.00 ml of the KlO3 stock solution to a calibrated or confor-
mity-checked 1000-ml volumetric flask, add approx. 1 g of Kl and make 
up to the mark with distilled water. 
1 ml of this solution is equivalent to 0.025 mg of iodine.


Preparation of the iodine standard solution:
Pipette 20.0 ml (full pipette) KlO3/Kl standard solution into a calibrated 
or conformity-checked 100-ml volumetric flask, add 2.0 ml of H2SO4 
0.5 mol/l, leave to stand for 1 min, and then add NaOH 2 mol/l dropwise 
(approx. 1 ml) until the solution just loses its color. Subsequently make 
up the solution to the mark with distilled water.
The concentration of the solution is 5.00 mg/l iodine.


Stability:
The KlO3 stock solution remains stable for 4 weeks when stored in a 
cool place (refrigerator). The KlO3/Kl standard solution can be used for 
5 hours when stored in a cool place (refrigerator). The diluted iodine 
standard solution is not stable and must be used immediately.


Reagents required:


1.02404.0100 Potassium 
 iodate, volum.   
 standard
1.05043.0250 Potassium iodide
 for analysis  
 EMSURE®


1.09072.1000 Sulfuric acid 
 0.5 mol/l
 TitriPUR®


1.09136.1000 Sodium hy-
 droxide solution  
 2 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of magnesium


Preparation of a standard solution:
Dissolve 1.055 g of magnesium nitrate hexahydrate with distilled water 
in a calibrated or conformity-checked 100-ml volumetric flask and make 
up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l magnesium.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
The standard solution of 1000 mg/l remains stable for one week. The 
diluted standard solutions (investigational concentrations) remain stable 
for one day.


Reagents required:


1.05853.0500 Magnesium
 nitrate hexa-
 hydrate   
 for analysis
 EMSURE®


1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of monochloramine


Preparation of a standard solution:
Place 5.0 ml of chlorine standard solution 100 mg/l Cl2 and 10.0 ml 
ammo nium standard solution 10 mg/l NH4-N in a calibrated or confor-
mity-checked 100-ml volu metric flask and make up to the mark with dis-
tilled water.
The standard solution prepared according to this procedure has a con-
centration of 5.00 mg/l Cl2 or 3.63 mg/l NH2Cl.


Stability:
The standard solution is not stable and must be used immediately.


Reagents required:


 Chlorine standard solution 
 100 mg/l Cl2
 Preparation see “Standard solution of  
 free chlorine” with hypochlorite solution  
 (standard solution that is absolutely ne- 
 cessary for the preparation of the   
 monochloramine standard)


 Ammonium standard 
 solution 10 mg/l NH4-N
 Preparation with Ammonium standard  
 solution CertiPUR®, 
 Cat.No. 1.19812.0500, 1000 mg/l NH4 =
 = 777 mg/l NH4-N


1.16754.9010 Water for 
 analysis 
 EMSURE®


 Standard solution of nitrogen (total)


Preparation of a standard solution:
Dissolve 5.36 g of glycine GR with distilled water in a calibrated or con-
formity-checked 1000-ml volumetric flask and make up to the mark with 
distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l total nitrogen.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l remains stable for one week. The diluted standard solutions 
(investigational concentrations) must be used immediately.


Reagents required:


1.04201.0100 Glycine GR for
 analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®


 Standard solution of oxygen scavengers


Preparation of a standard solution:
Dissolve 1.00 g of N,N-diethylhydroxylamine with distilled water in a cali-
brated or conformity-checked 1000-ml volu metric flask and make up to 
the mark with distilled water.  
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l N,N-diethylhydroxylamine (DEHA).


Further investigational concentrations may be prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l and the diluted standard solutions (investigational concentra-
tions) remain stable for one day.


Reagents required:


8.18473.0050 N,N-Diethylhy- 
 droxylamine for 
 synthesis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of ozone analogous to  
DIN EN ISO 7393


Preparation of a KlO3 stock solution:
Dissolve 1.006 g of KlO3 in 250 ml of distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask. Subsequently make up to 
the mark with distilled water.


Preparation of a KlO3/Kl standard solution:
Transfer 14.80 ml of the KlO3 stock solution to a calibrated or confor-
mity-checked 1000-ml volumetric flask, add approx. 1 g of Kl and make 
up to the mark with distilled water. 
1 ml of this solution is equivalent to 0.010 mg of ozone.


Preparation of the ozone standard solution:
Pipette 20.0 ml (full pipette) KlO3/Kl standard solution into a calibrated 
or conformity-checked 100-ml volumetric flask, add 2.0 ml of H2SO4 
0.5 mol/l, leave to stand for 1 min, and then add NaOH 2 mol/l dropwise 
(approx. 1 ml) until the solution just loses its color. Subsequently make 
up the solution to the mark with distilled water.
The concentration of the solution is 2.00 mg/l ozone.


Stability:
The KlO3 stock solution remains stable for 4 weeks when stored in a 
cool place (refrigerator). The KlO3/Kl standard solution can be used for 
5 hours when stored in a cool place (refrigerator). The diluted ozone 
standard solution is not stable and must be used immediately.


Reagents required:


1.02404.0100 Potassium 
 iodate, volum.   
 standard
1.05043.0250 Potassium iodide
 for analysis  
 EMSURE®


1.09072.1000 Sulfuric acid 
 0.5 mol/l
 TitriPUR®


1.09136.1000 Sodium hy-
 droxide solution  
 2 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of phenol


Preparation of a standard solution:
Dissolve 1.00 g of phenol GR with distilled water in a calibrated or con-
formity-checked 1000-ml volumetric flask and make up to the mark with 
distilled water. 
The standard solution pre pared according to this procedure has a con-
centration of 1000 mg/l phenol.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l remains stable for one week. The diluted standard solutions 
(inves tigational concentrations) must be used immediately.


Reagents required:


1.00206.0250 Phenol GR for
 analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of sodium


Preparation of a standard solution:
A chloride standard solution of 1000 mg/l is used.
1000 mg/l chloride corresponds to 649 mg/l sodium. 


Further investigational concentrations may be prepared by diluting 
accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the diluted standard solutions 
(investigational concentrations) remain stable for one month.


Reagents required:


1.19897.0500 Chloride
 standard   
 solution 
 CertiPur®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of sulfide


Preparation of a stock solution:
Dissolve 7.2 g of glass-clear, if necessary washed crystals of sodium 
sulfide hydrate GR with distilled water in a calibrated or conformity-
checked  1000-ml volumetric flask and make up to the mark with distilled 
water. 
The stock solution pre pared according to this procedure has a concen-
tration of approx. 1000 mg/l sulfide.


Precise assay of the stock solution:
Place 100 ml of distilled water and 5.0 ml (full pipette) of sulfuric acid 
25% in a 500-ml ground-glass-stoppered conical flask. To this solution 
add 25.0 ml (full pipette) of the sulfide stock solution and 25.0 ml (full 
pipette) of iodine solu tion 0.05 mol/l. Shake the contents of the flask 
thoroughly for about 1 minute, sub sequently titrate with sodium thio-
sulfate solution 0.1 mol/l until the yellow iodine color has disappear ed, 
add 1 ml of zinc iodide-starch solution, and con tinue to titrate until a 
milky, pure white color emerges.


Calculation and preparation of the standard solution:


C1 = consumption of sodium thiosulfate 0.1 mol/l (ml)
C2 = quantity of iodine solution 0.05 mol/l (25.0 ml)


mg/l sulfide =  (C2 – C1) x 64.1026


Further investigational concentrations may be prepared from the stock 
solution exactly deter mined according to the procedure described 
above by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the stock solution of approx. 
1000 mg/l remains stable for at most one day. The diluted standard 
solutions (investigational concentrations) must be used immediately.


Reagents required:


 Sodium sulfide
 hydrate GR for  
 analysis
1.09099.1000 Iodine solution
 0.05 mol/l 
 TitriPUR®


1.09147.1000 Sodium thio-
 sulfate solution  
 0.1 mol/l 
 TitriPUR®


1.00716.1000 Sulfuric acid
 25% for analysis 
 EMSURE®


1.05445.0500 Zinc iodide-
 starch solution   
 GR for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Instructions for the Preparation of Standard Solutions


Standard solution of sulfite


Preparation of a stock solution:
Dissolve 1.57 g of sodium sulfite and 0.4 g of Titriplex® III GR with dis-
tilled water in a calibrated or conformity-checked 1000-ml volu metric 
flask and make up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of approx. 1000 mg/l sulfite.


Precise assay of the stock solution:
Place 50.0 ml (full pipette) of the sulfite stock solution and 5.0 ml (full 
pipette) of hydrochloric acid 25 % in a 300-ml conical flask. 
To this solution add 25.0 ml (full pipette) of iodine solu tion 0.05 mol/l and 
process immediately. After mixing the contents of the flask, subsequent-
ly titrate with sodium thiosulfate solution 0.1 mol/l until the yellow iodine 
color has disappear ed, add 1 ml of zinc iodide-starch solution, and con-
tinue to titrate from blue to colorless.


Calculation and preparation of the standard solution:


C1 = consumption of sodium thiosulfate 0.1 mol/l (ml)
C2 = quantity of iodine solution 0.05 mol/l (25.0 ml)


mg/l sulfite =  (C2 – C1) x 80.06


Further investigational concentrations may be prepared from the stock 
solution exactly deter mined according to the procedure described above 
by diluting accordingly  with distilled water and buffer solution pH 9.00.
This is done in the following manner:
Withdraw the desired aliquot from the stock solution, place in a cali-
brated or conformity-approved 1000-ml volumetric flask, add 20 ml of 
buffer solution pH 9.00, make up to the mark with distilled water, and 
mix.


Stability:
When stored in a cool place (refrigerator), the stock solution of approx. 
1000 mg/l remains stable for at most one day. The diluted standard solu-
tions (investigational concentrations) must be used immediately.


Reagents required:


1.06657.0500 Sodium sulfite
 anhydrous   
 for analysis
 EMSURE®


1.08418.0100 Titriplex® III GR
 for analysis
1.09099.1000 Iodine solution
 0.05 mol/l 
 TitriPUR®


1.09147.1000 Sodium thio-
 sulfate solution  
 0.1 mol/l 
 TitriPUR®


1.00316.1000 Hydrochloric   
 acid 25 % GR
 for analysis
 EMSURE®


1.05445.0500 Zinc iodide-
 starch solution   
 GR for analysis
1.09461.1000 Buffer solution
 pH 9.00   
 CertiPUR® 
1.16754.9010 Water for 
 analysis 
 EMSURE®







Instructions for the Preparation of Standard Solutions


Standard solution of surfactants (anionic)


Preparation of a standard solution:
Dissolve 1.00 g of sodium 1-dodecanesulfonate with distilled water in a 
calibrated or conformity-checked 1000-ml volumetric flask and make up 
to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l anionic surfactants.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l remains stable for one month. The diluted standard solutions 
(investigational concentrations) must be used immediately.


Reagents required:


1.12146.0005 Sodium 1-dode-
 canesulfonate
1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of surfactants (cationic)


Preparation of a standard solution:
Dissolve 1.00 g of N-cetyl-N,N,N-trimethyl-ammonium bromide GR with 
distilled water in a calibrated or conformity-checked 1000-ml volumetric 
flask and make up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l cat-ionic surfactants.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l remains stable for one month. The diluted standard solutions 
(inves tigational concentrations) must be used immediately.


Reagents required:


1.02342.0100 N-cetyl-N,N,N-
 trimethylammo-
 nium bromide   
 GR for analysis
1.16754.9010 Water for 
 analysis 
 EMSURE®
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Standard solution of surfactants (nonionic)


Preparation of a standard solution:
Dissolve 1.00 g of Triton® X-100 with distilled water in a calibrated or 
conformity-checked 1000-ml volumetric flask and make up to the mark 
with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l non-ionic surfactants.


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
When stored in a cool place (refrigerator), the standard solution of 
1000 mg/l remains stable for one week. The diluted standard solutions 
(inves tigational concentrations) must be used immediately.


Reagents required:


1.12298.0101 Triton® X-100
1.16754.9010 Water for 
 analysis 
 EMSURE®







Standard solution of total hardness


Preparation of a standard solution:
Dissolve 2.946 g of calcium nitrate tetrahydrate with distilled water in a 
calibrated or conformity-checked 500-ml volumetric flask and make up 
to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1000 mg/l calcium (corresponds to 175 °e).


Further investigational concentrations may be  prepared from this stan-
dard solution by diluting accordingly with distilled water.


Stability:
The standard solution of 1000 mg/l remains stable for one week. The 
diluted standard solutions (investigational concentrations) remain stable 
for one day.


Reagents required:


1.02121.0500 Calcium nitrate
 tetrahydrate   
 for analysis
 EMSURE®


1.16754.9010 Water GR for
 analysis


Release 01/2012


Spectroquant® photometers NOVA 60/400 and Pharo photometers


Instructions for the Preparation of Standard Solutions


Standard solution of tin


Preparation of a standard solution:
A tin standard solution of 1000 mg/l is used.
Transfer 30 ml of HCl 1 mol/l to a calibrated or conformity-checked 
100-ml volumetric flask, add 10.0 ml (full pipette) of the tin standard 
solution, and make up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 100 mg/l tin.


Further investigational concentrations may be prepared from the stan-
dard solution by diluting accordingly with distilled water and HCl 1 mol/l.
This is done in the following manner:
Transfer 1 ml of HCl 1 mol/l to a calibrated or conformity-checked 
100-ml volumetric flask. Withdraw the desired aliquot from the tin 
standard solution 100 mg/l, add, make up to the mark with distilled 
water, and mix.


Stability:
The tin standard solution 100 mg/l remains stable for 30 minutes. The 
diluted standard solutions (investigational concentrations) must be used 
immediately.


Reagents required:


1.70242.0100 Tin standard   
 solution 
 CertiPur®


1.09057.1000 Hydrochloric   
 acid 1 mol/l
 TitriPUR®


1.16754.9010 Water for 
 analysis 
 EMSURE®


Standard solution of volatile organic acids


Preparation of a standard solution:
Dissolve 2,05 g of sodium acetate anhydrous with distilled water in a 
calibrated or conformity-checked 1000-ml volumetric flask and make 
up to the mark with distilled water. 
The standard solution prepared according to this procedure has a con-
centration of 1500 mg/l acetic acid.


Stability:
When stored in a cool place (refrigerator), the standard solution remains 
stable for one week.


Reagents required:


1.06268.0250 Sodium acetate
 anhydrous
 for analysis
 EMSURE®


1.16754.9010 Water GR for
 analysis
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 21.02.2007
Supersedes edition of 28.04.2006


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 101747


Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As
Spectroquant®
Reagent As-1


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Aqueous solution.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


Potassium permanganate
7722-64-7 231-760-3 025-002-00-9 O; R8 


Xn; R22 
N; R50/53


≥ 2.5 - < 10 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact: rinse out with plenty of water with the eyelid held wide open. 
After  swallowing:  make victim drink plenty of water. Consult doctor if feeling unwell.


The Safety Data Sheets for catalog items are also available at www.chemdat.info  Page 1 of 5







Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-1


5. Fire-fighting measures


Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.


Special risks:
Non-combustible.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Do not inhale vapours/aerosols. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up with liquid-absorbent material (e.g. Chemizorb® ). Forward for disposal. Clean up affected
area.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly  closed  in  a  well-ventilated  place,  away  from  sources  of ignition and heat. At +15˚C
to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when vapours/aerosols are generated.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-1


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril® L (full contact), 741 Dermatril® L (splash
contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Change contaminated clothing. Application of skin- protective barrier cream recommended. Wash hands
after working with substance.


9. Physical and chemical properties


Form: liquid


Colour: dark violet


Odour:


pH value not available


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point not available


Explosion limits lower not available


upper not available


Density not available


Solubility in
water (20 ˚C) soluble


10. Stability and reactivity


Conditions to be avoided


Heating.


Substances to be avoided


The generally known reaction partners of water.


Hazardous decomposition products
no information available
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-1


11. Toxicological information


Acute toxicity


Quantitative data on the toxicity of this product are not available.


Further toxicological information


Hazardous   properties   cannot   be  excluded,  but  are  relatively improbable   due   to   the  
low   concentration  of  the  dissolved substance(s). 
 
Other notes: 
Manganese compounds are generally only very slightly absorbable via the gastrointestinal tract.


Further data


The product should be handled with the care usual when dealing with chemicals.


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Biological effects: 
Toxic for aquatic organisms. May cause long-term adverse effects in the aquatic environment. Hazard
for drinking water supplies. Bactericidal effect. 
 
Further ecologic data: 
The  following  applies  to manganese ions: toxic to water organisms. Interference  threshold  for
turbellarian worms (Polycelis nigra) 660 mg/l.  EC0  (microregma)  31  mg/l.  Fish  toxicity: LC50
(orfe) 2490 mg/l;  LC50  (trout)  2.91  mg/l  (28  days).  Daphnia toxicity: LC50 (daphnia  magna) 
50  mg/l.  Acute  toxicity: Pseudomonas putida 10.6 mg/l;  Photobacterium  phosphoreum  14.7  mg/l. 
In  flowing  waters, depending on the mixture, moderate to high toxic effect. 
 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-1


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, II


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, II
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, II


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: N Dangerous for the environment


R-phrases: ---


S-phrases: ---


16. Other information


Text of any R phrases referred to under heading 2:


 8 Contact with combustible material may cause fire.
22 Harmful if swallowed.
50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the


aquatic environment.


Reduced labelling on the container due to small quantity.


Reason for alteration


Chapter 12: ecological information.


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 21.02.2007
Supersedes edition of 28.04.2006


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 101747


Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As
Spectroquant®
Reagent As-3


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


CAS-No.: 7681-11-0


M: 166.01 g/mol EC-No.: 231-659-4


Formula Hill: IK


Chemical formula: KI


3. Hazards identification


No hazardous product as specified in Directive 67/548/EEC.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact:  rinse  out with plenty of water with the eyelid held wide open. Call in
ophtalmologist if necessary. 
After  swallowing:  make victim drink plenty of water. Consult doctor if feeling unwell.


5. Fire-fighting measures


Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.


Special risks:
Non-combustible. Ambient fire may liberate hazardous vapours.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-3


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Avoid inhalation of dusts. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up dry. Forward for disposal. Clean up affected area. Avoid generation of dusts.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly  closed  in  a  well-ventilated  place,  away  from  sources  of ignition and heat. Dry. At
+15˚C to +25˚C.


Protected from light.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when dusts are generated. Filter  P 2 (acc. to DIN 3181) for
solid and liquid particles of harmful substances.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-3


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril® L (full contact), 741 Dermatril® L (splash
contact). The  breakthrough  times  stated  above  were  determined  by
KCL in laboratory  tests acc. to EN374 with samples of the recommended
glove types. 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Change contaminated clothing. Application of skin- protective barrier cream recommended. Wash hands
after working with substance.


9. Physical and chemical properties


Form: solid


Colour: colourless to white


Odour: odourless


pH value
at 50 g/l H2O (20 ˚C) ~ 6.9


Melting point 686 ˚C


Boiling point 1330 ˚C


Ignition temperature not available


Flash point not flammable


Explosion limits lower not available


upper not available


Density (20 ˚C) 3.13 g/cm3


Bulk density ~ 1500 kg/m3


Solubility in
water (20 ˚C) 1430 g/l


log Pow 0.04 (calculated) (Lit.)
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-3


10. Stability and reactivity


Conditions to be avoided
no information available


Substances to be avoided


Risk of explosion with: alkali metals, ammonia, halogen-halogen compounds, hydrogen peroxide. 
 
Exothermic reaction with: oxidizing agent, water. 
 
Risk of ignition or formation of inflammable gases or vapors with: fluorine.


Hazardous decomposition products
no information available


Further information


slighly hygroscopic, light-sensitive.


11. Toxicological information


Acute toxicity


LD50 (oral, rat): 2779 mg/kg (own results). 
 
Specific symptoms in animal studies: 
Eye irritation test (rabbit): Slight irritations (HSDB). 


Subacute to chronic toxicity


Bacterial mutagenicity: Salmonella typhimurium: negative. (Lit.) 


Further toxicological information


After skin contact: absorption. 
After eye contact: Slight irritations. 
After swallowing: Absorption via: gastrointestinal tract. Other notes: After absorption of toxic
quantities: drop in blood pressure, paralysis symptoms, agitation, vomiting. 
 
Other notes: 
The  following  applies to iodides in general: Sensitization possible in predisposed persons.


Further data


The product should be handled with the care usual when dealing with chemicals.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-3


12. Ecological information


Biologic degradation: 
Methods  for the determination of biodegradability are not applicable to inorganic substances. 
 
Behavior in environmental compartments: 
Distribution: log Pow: 0.04 (calculated) (Lit.). 
No bioaccumulation is to be expected (log Pow <1). 
 
Ecotoxic effects: 
Biological effects: 
Fish toxicity: Onchorhynchus mykiss LC50: 8960 mg/l /96 h (ECOTOX Database). 
 
Further ecologic data: 
No ecological problems are to be expected when the product is handled and used with due care and
attention.


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, II


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, II
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, II


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: ---


R-phrases: ---


S-phrases: ---


16. Other information
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-3


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 21.02.2007
Supersedes edition of 28.04.2006


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 101747


Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As
Spectroquant®
Reagent As-4


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Aqueous solution of inorganic compounds.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


tin(II) chloride
7772-99-8 231-868-0 Xn; R22 


Xi; R36/37/38 
R43


≥ 25 - < 50 %


Hydrochloric acid
7647-01-0 231-595-7 017-002-01-X C; R34 


Xi; R37
≥ 5 - < 10 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Harmful if swallowed. Irritating to eyes, respiratory system and skin. May cause sensitization by
skin contact.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact:  rinse  out with plenty of water with the eyelid held wide open. Call in
ophtalmologist. 
After swallowing: immediately make victim drink plenty of water. Call in physician.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-4


5. Fire-fighting measures


Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.


Special risks:
Non-combustible. Ambient fire may liberate hazardous vapours. The following may develop in event of
fire: hydrochloric acid.


Special protective equipment for fire fighting:
Do  not  stay  in  dangerous  zone  without  self-contained breathing apparatus.  In  order  to 
avoid  contact  with  skin,  keep a safety distance and wear suitable protective clothing.


Other information:
Contain escaping vapours with water. Prevent fire-fighting water from entering surface water or
groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Do not inhale vapours/aerosols. Ensure supply of fresh air in enclosed
rooms. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up with liquid-absorbent and neutralizing material (e.g. Chemizorb® H+, Merck Art. No.
101595). Forward for disposal. Clean up affected area.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly  closed  in  a  well-ventilated  place,  away  from  sources  of ignition and heat. At +15˚C
to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Specific control parameter


EC
Name Hydrogen chloride
Value 5 ml/m3


8 mg/m3


Short term (<15 min.) 10 ml/m3


15 mg/m3
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-4


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when vapours/aerosols are generated.


Eye protection: required


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril® L (full contact), 741 Dermatril® L (splash
contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Immediately change contaminated clothing. Apply skin- protective barrier cream. Wash hands and face
after working with substance.


9. Physical and chemical properties


Form: liquid


Colour: colourless


Odour: odourless


pH value (20 ˚C) < 0


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point not available


Explosion limits lower not available


upper not available


Density (20 ˚C) ~ 1.39 g/cm3


Solubility in Water not available
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-4


10. Stability and reactivity


Conditions to be avoided
no information available


Substances to be avoided


Violent reactions possible with: metals (generation of hydrogen), halogen-halogen compounds,
carbides, hydrazine and derivatives, nitrates, alkali metals, hydrogen peroxide.


Hazardous decomposition products
in the event of fire: See chapter 5.


Further information


unsuitable working materials: metals, metal alloys.


11. Toxicological information


Acute toxicity


Quantitative data on the toxicity of this product are not available.


Further toxicological information


Property that must be anticipated on the basis from the components of the preparation: 
 
After  inhalation:  Irritations  of  the mucous membranes, coughing, and dyspnoea. 
After skin contact: Irritations, Risk of skin sensitization. 
After eye contact: Irritations 
After  swallowing:  irritations  of  mucous  membranes  in the mouth, pharynx, oesophagus and
gastrointestinal tract.


Further data


Further hazardous properties cannot be excluded. 
The product should be handled with the care usual when dealing with chemicals.


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Further ecologic data: 
The  following  applies to HCl in general: Harmfull effect on aquatic organisms.  Harmful  effect 
due  to  pH  shift.  Biological effects: hyrochloric  acid  (including  such due to reaction): lethal
for fish as  from  25  mg/l;  Leuciscus  idus  LC50:  862  mg/l (1N-solution). Harmful  effects 
begin  at: plants 6 mg/l. Does not cause biological oxygen deficit. 
 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-4


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, II


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, II
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, II


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: Xn Harmful


R-phrases: 22-43 Harmful if swallowed. May cause sensitization by
skin contact.


S-phrases: 24-37 Avoid contact with skin. Wear suitable gloves.


contains: tin(II) chloride


16. Other information


Text of any R phrases referred to under heading 2:


22 Harmful if swallowed.
34 Causes burns.
36/37/38 Irritating to eyes, respiratory system and skin.
37 Irritating to respiratory system.
43 May cause sensitization by skin contact.


Reduced labelling on the container due to small quantity.


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 21.02.2007
Supersedes edition of 28.04.2006


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 101747


Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As
Spectroquant®
Reagent As-5


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Preparation contains organic compounds.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


Pyridine
110-86-1 203-809-9 613-002-00-7 F; R11 


Xn; R20/21/22
≥ 50 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Highly flammable. Harmful by inhalation, in contact with skin and if swallowed.


4. First aid measures


After inhalation: fresh air. 
If   breathing   stops:   mouth-to-mouth  respiration  or  mechanical ventilation. Oxygen mask if
necessary! Immediately call in physician. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. Call in physician.
After  eye  contact:  rinse  out with plenty of water with the eyelid held wide open. Call in
ophtalmologist. 
After swallowing: immediately make victim drink plenty of water. Call in physician.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-5


5. Fire-fighting measures


Suitable extinguishing media:
CO2, foam, powder.


Special risks:
Combustible. Vapours heavier than air.
Forms explosive mixtures with air at ambient temperatures. Beware of backfiring.
Development  of hazardous combustion gases or vapours possible in the event of fire. The following
may develop in event of fire: nitrogen oxides.


Special protective equipment for fire fighting:
Do  not  stay  in  dangerous  zone  without  self-contained breathing apparatus.  In  order  to 
avoid  contact  with  skin,  keep a safety distance and wear suitable protective clothing.


Other information:
Contain escaping vapours with water. Prevent fire-fighting water from entering surface water or
groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Do not inhale vapours/aerosols. Ensure supply of fresh air in enclosed
rooms. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system; risk of explosion! 
 
Procedures for cleaning / absorption: 
Take up with liquid-absorbent material (e.g. Chemizorb® ). Forward for disposal. Clean up affected
area.


7. Handling and storage


Handling:


Notes for prevention of fire and explosion:
Keep away from sources of ignition. Take measures to prevent electrostatic charging.


Storage:


Tightly  closed  in  a  well-ventilated  place,  away  from  sources  of ignition and heat. At +15˚C
to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-5


Respiratory protection: required when vapours/aerosols are generated. Filter A (acc. to DIN
3181) for vapours of organic compounds


Eye protection: required


Hand protection: In splash contact:
Glove material: butyl rubber
Layer thickness:  0.7 mm
Breakthrough time: > 240 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 898 Butoject® (splash contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Other protective
equipment:


Flame-proof protective clothing. 
Antistatic protective clothing.


Industrial hygiene:
Immediately change contaminated clothing. Apply skin- protective barrier cream. Wash hands and face
after working with substance.


9. Physical and chemical properties


Form: liquid


Colour: light yellow to greenish-yellow


Odour: of pyridine


pH value not available


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point 17 ˚C c.c. (pyridine)


Explosion limits lower not available


upper not available


Density (20 ˚C) ~ 0.98 g/cm3


Solubility in Water not available


The Safety Data Sheets for catalog items are also available at www.chemdat.info  Page 3 of 6







Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-5


10. Stability and reactivity


Conditions to be avoided
Warming. A range from approx. 15 Kelvin below the flash point is to be rated as critical.


Substances to be avoided


Risk of ignition or formation of inflammable gases or vapors with: / Exothermic reaction with:
fluorine, halogen-halogen compounds, chromates/perchromates, CrO3, nitric acid, peroxi compounds,
nitrogen oxides, sulfur oxides, anhydrides. 
 
Risk of explosion with: perchloric acid.


Hazardous decomposition products
in the event of fire: See chapter 5.


Further information


hygroscopic. 
unsuitable working materials: various plastics, rubber.
Explosible with air in a vaporous/gaseous state.


11. Toxicological information


Acute toxicity


LC50 (inhalation, rat): 7.13 mg/l /4 h (pyridine) (RTECS). 
LD50 (dermal, rabbit): 1121 mg/kg (pyridine) (RTECS). 
LD50 (oral, rat): 891 mg/kg (pyridine) (RTECS). 
 
Specific symptoms in animal studies: 
Eye irritation test (rabbit): Severe irritations (pyridine) (Sax). 
Skin irritation test (rabbit): Slight irritations (pyridine) (RTECS). 


Further toxicological information


Properties  to  be expected on the basis of the main component of the preparation: 
 
After  inhalation:  Irritations  of  the mucous membranes, coughing, and dyspnoea. 
After skin contact: Slight irritations. Danger of skin absorption. 
After eye contact: Irritations. 
After swallowing: Nausea, vomiting, headache, restlessness, insomnia. In high doses: cardiovascular
disorders, collapse, narcosis. 
Chronic uptake results in damage of: liver, kidneys. 
 
Good warning effect due to low odour threshold.


Further data


Further hazardous properties cannot be excluded. 
The product should be handled with the care usual when dealing with chemicals.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-5


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Biological effects: 
Harmfull effect on aquatic organisms. 
Forms toxic mixtures in water, dilution measures notwithstanding. 
 
Further ecologic data: 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, II


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, II
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, II


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: F Highly flammable


Xn Harmful


R-phrases: 20/21/22 Harmful by inhalation, in contact with skin and if
swallowed.


S-phrases: 36/37 Wear suitable protective clothing and gloves.


contains: Pyridine
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-5


16. Other information


Text of any R phrases referred to under heading 2:


11 Highly flammable.
20/21/22 Harmful by inhalation, in contact with skin and if swallowed.


Reduced labelling on the container due to small quantity.


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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Safety Data Sheet
According to EC Directive 91/155/EEC


Date of issue: 21.02.2007
Supersedes edition of 28.04.2006


1. Identification of the substance/preparation and of the company/undertaking


Identification of the product


Catalogue No.: 101747


Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As
Spectroquant®
Reagent As-6


Use of the substance/preparation


Reagent for analysis


Company/undertaking identification


Company: Merck KGaA * 64271 Darmstadt * Germany * Phone: +49 6151 72-0


Emergency telephone No.: Please contact the regional Merck representation 
in your country.


2. Composition/information on ingredients


Aqueous solution.


Hazardous ingredients:


Name according to EC Directives:
CAS-No. EC No. EC-Index-No. Classification Content:


Copper(II) sulphate
7758-98-7 231-847-6 029-004-00-0 Xn; R22 


Xi; R36/38 
N; R50/53


≥ 2.5 - < 10 %


(Full text of R-Phrases in heading 16)


3. Hazards identification


Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.


4. First aid measures


After inhalation: fresh air. 
After  skin  contact: wash off with plenty of water. Remove contaminated clothing. 
After  eye  contact: rinse out with plenty of water with the eyelid held wide open. 
After swallowing: immediately make victim drink plenty of water. Call in physician.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-6


5. Fire-fighting measures


Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.


Special risks:
Non-combustible. Ambient fire may liberate hazardous vapours.


Special protective equipment for fire fighting:
Do   not   stay  in  dangerous  zone  without  self-contained  breathing apparatus.


Other information:
Prevent fire-fighting water from entering surface water or groundwater.


6. Accidental release measures


Person-related precautionary measures: 
Avoid substance contact. Do not inhale vapours/aerosols. 
 
Environmental-protection measures: 
Do not allow to enter sewerage system. 
 
Procedures for cleaning / absorption: 
Take up with liquid-absorbent material (e.g. Chemizorb® ). Forward for disposal. Clean up affected
area.


7. Handling and storage


Handling:


No further requirements.


Storage:


Tightly  closed  in  a  well-ventilated  place,  away  from  sources  of ignition and heat. At +15˚C
to +25˚C.


 
The data apply to the entire pack.


8. Exposure controls/personal protection


Personal protective equipment:


Protective  clothing  should be selected specifically for the working place,  depending  on 
concentration  and  quantity  of the hazardous substances  handled.  The  resistance  of  the
protective clothing to chemicals should be ascertained with the respective supplier.


Respiratory protection: required when vapours/aerosols are generated.


Eye protection: required
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-6


Hand protection: In full contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


In splash contact:
Glove material: nitrile rubber
Layer thickness:  0.11 mm
Breakthrough time: > 480 Min.


The  protective gloves to be used must comply with the specifications
of  EC  directive  89/686/EEC  and  the resultant standard EN374, for
example KCL 741 Dermatril® L (full contact), 741 Dermatril® L (splash
contact). 
This  recommendation applies only to the product stated in the safety
data  sheet and supplied by us as well as to the purpose specified by
us.  When  dissolving  in  or  mixing with other substances and under
conditions  deviating  from  those stated in EN374 please contact the
supplier  of  CE-approved  gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).


Industrial hygiene:
Change contaminated clothing. Wash hands after working with substance.


9. Physical and chemical properties


Form: liquid


Colour: light blue


Odour: odourless


pH value (20 ˚C) ~ 3.5


Melting point not available


Boiling point not available


Ignition temperature not available


Flash point not available


Explosion limits lower not available


upper not available


Density (20 ˚C) ~ 1.09 g/cm3


Solubility in Water not available


10. Stability and reactivity


Conditions to be avoided
no information available


Substances to be avoided


The generally known reaction partners of water.


Hazardous decomposition products
no information available
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-6


11. Toxicological information


Acute toxicity


Quantitative data on the toxicity of this product are not available.


Further toxicological information


Property that must be anticipated on the basis from the components of the preparation: 
 
After  inhalation:  Irritations  of  the mucous membranes, coughing, and dyspnoea. 
After skin contact: Slight irritations. 
After eye contact: Slight iritations. 
After swallowing of large amounts: Nausea, vomiting, diarrhoea.


Further data


Further hazardous properties cannot be excluded. The product should be handled with the care usual
when dealing with chemicals.


12. Ecological information


Ecotoxic effects: 
Quantitative data on the ecological effect of this product are not available. 
 
Biological effects: 
Toxic for aquatic organisms. May cause long-term adverse effects in the aquatic environment. 
 
Further ecologic data: 
The  following  applies  to  copper compounds: biological effects: toxic for  aquatic organisms;
copper ions toxic for fish, algae, protozoa, and bacteria  at  concentrations  below  1 mg/l. Fish:
C. auratus toxic 0,01 mg/l; mussels: 0.55 mg/l lethal in 12 h.; oysters: 0,1 mg/l toxic. 
 
Do not allow to enter waters, waste water, or soil!


13. Disposal considerations


Product:


Chemicals  must  be  disposed  of  in  compliance with the respective national   regulations.  Under 
www.retrologistik.de  you  will  find country-  and  substance-specific  information  as  well  as 
contact partners.


Packaging:


Merck  product  packaging  must be disposed of in compliance with the country-specific  regulations
or must be passed to a packaging return system.  Under www.retrologistik.de you will find special
information on the respective national conditions as well as contact partners.
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Merck Safety Data Sheet
According to EC Directive 91/155/EEC


Catalogue No.: 101747
Product name: Arsenic Test Method: photometric 0.001 - 0.100 mg/l As Spectroquant®


Reagent As-6


14. Transport information


Road & Rail ADR, RID
UN 3316 CHEMIE-TESTSATZ, 9, II


Inland waterway ADN, ADNR not tested


Sea IMDG-Code
UN 3316 CHEMICAL KIT, 9, II
Ems F-A S-P


Air CAO, PAX
UN 3316 CHEMICAL KIT, 9, II


The  transport  regulations  are  cited  according  to  international regulations  and  in  the  form
applicable  in  Germany  .  Possible national deviations in other countries are not considered. 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK !


15. Regulatory information


Labelling according to EC Directives
Symbol: N Dangerous for the environment


R-phrases: ---


S-phrases: ---


16. Other information


Text of any R phrases referred to under heading 2:


22 Harmful if swallowed.
36/38 Irritating to eyes and skin.
50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the


aquatic environment.


Reduced labelling on the container due to small quantity.


Reason for alteration


General update.


Regional representation:


This information is given on the authorised Safety Data Sheet 
for your country.


The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.
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4  Water sampling and analysis
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4.3  Fluoride sampling and measurement

Fluoride  concentrations  in  drinking  water  normally range  from  below  0.1  mg/L  up  to  10

mg/L, but can in some cases reach 20 mg/L or more. At fluoride concentrations of >20 mg

F/L,  the  water  is  often  saline  and therefore  not  used for  drinking  or  cooking.  The WHO

guideline value (and that of many national standards) is 1.5 mg/L, so quantification in this

range is critical. 

Fluoride  measurement  methods  can  be  divided  into  colorimetric/photometric  methods

(semi-quantitative  and  quantitative)  and  potentiometric  methods  (using  an  ion-selective

electrode, ISE). More sophisticated methods (e.g. ion chromatography, IC) do not deliver

more accurate results than a carefully calibrated ISE and are not discussed in this manual

(basic information on IC can be found in Fawell et al., (2006)).

 

Sampling and preservation
For  both field and laboratory testing,  it  is  important  that  correct  sampling procedures be

followed. To ensure that the sample is representative, it should be freshly drawn from the

aquifer.  The groundwater  should  be  pumped to  ensure  that  at  least  one  well  volume of

water  is  removed  before  collecting  a  sample.  An  alternative  is  to  measure  dissolved

oxygen and/or  pH can in  the  pumped water  until  the  parameters  have a  constant  value

before  taking  a  sample.  The  sampling  bottle  should  be  rinsed  three  times  using  the

pumped  water,  making  sure  to  keep  the  lid  clean,  before  the  sample  is  collected  for

analysis.  Depending on the analytical method chosen, the fluoride measurement  can be

carried  out  directly  on-site  at  the  water  source,  or  as  soon  as  possible  back  in  the

laboratory.

If  a sample is to be taken back to the laboratory, its volume should suffice for  at least 5

fluoride analyses. The sample bottles should be filled to the top. The sample ID should be

written on the bottle,  or  better  still,  on a label  stuck  on the bottle,  with a waterproof  pen

BEFORE the sample is taken. A leaky sample bottle can render labels unreadable. 

Plastic  bottles  are  recommended,  as  glass  bottles  can  easily  break.  Water  samples

should be transported and stored in  a cool,  dark  and clean environment.  If  the samples

are properly preserved, the fluoride measurements will still be reliable even if carried out

several  months after  sampling (This  is  important  when samples are collected for  quality

checking in a reference laboratory). However, it is better to analyse the samples as soon

as possible, because some fluoride might precipitate in the presence of other ions.

 

Field test kits
A large  number  of  fluoride  field  kits  based  on  colorimetric  techniques  are  commercially

available  (Tables  4.3,  4.4).  The  final  colour  of  a  test  paper  or  a  water  sample  is  either

compared  visually  with  a  colour  scale  (semi-quantitative)  or  more  precisely  against

standard  measurements  using  a  photometer  (quantitative).  The  colouring  reagent

SPADNS  (1,8-dihydroxy-2-(4-sulfophenylazo)naphthalene-3,6-disulfonic  acid)  is

commonly used as a reagent for fluoride determination. 
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The ease of operation of the photometers makes them attractive for organisations without

well-trained laboratory staff. Some photometers are designed for field use. A drawback of

all fluoride field test kits is the low upper detection limit;  water samples often have to be

diluted, increasing the risk of miscalculation.

Table 4.3 Overview of commercially available semi-quantitative fluoride field test kits (this list does
not  include  all  available  kits,  and  it  is  not  intended  as  an  endorsement  of  any  of  the
companies or products listed): 

Kyoritsu (Pack Test Fluoride) Measuring range up to 8 mg/L (though quite
imprecise for concentrations above 3 mg/L).
Dilution of the water samples might be necessary
(distilled water is required). Measuring time is 10
minutes.

Instruction-Leaflet 

Where to buy: www.kyoritsu-lab.co.jp

Macherey-Nagel (Fluoride Test) Measuring range up to 100 mg/L, though the
accuracy is not very high. Measuring time is 5–7
minutes. The test kit contains hydrochloric acid but
in a concentration that does not have to be
declared as hazardous. 

Instruction-Leaflet

Material-Safety-Data-Sheet

Where to buy: www.mn-net.com

Merck (Aquamerck® Fluoride
Test) 

Detection range from 0.15–0.8 mg/L. Due to the
low upper detection limit, dilution of the water
samples is always necessary (distilled water is
required). The test takes 12 minutes. Contains
hazardous chemicals.

Instruction-Leaflet 

Material-Safety-Data-Sheet

Where to buy: www.merck-chemicals.com

 

Other semi-quantitative field test kits

Two field test kits are available in India; however, it might not be possible to ship these to

other countries. The Orlab test kit (www.orlabindia.com) and the test kit are developed by

the National Chemical Laboratory in Pune and are distributed by the Chem-In Corporation

(www.chemicorp.com).

http://www.kyoritsu-lab.co.jp/english/index.html
http://www.mn-net.com
http://www.merck-chemicals.com
http://www.orlabindia.com
http://www.chemicorp.com/home.html
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Fluoride
 (Free)
Model   WAK-F


H o w  t o  u s e


INSTRUCTIONS


Lanthanum Nitrate, Alizarin Complexon Method
Main reagent:  Lanthanum Nitrate, Alizarin Complexon


Range:  0 - ≥8 mg F- /L (ppm)  


< F >
mark


Pull out the line


(1) Remove the line to 
clear the aperture 
from the top of the 
tube.


(2) Press the sides of the tube 
to expel approximately 
half of volume. Maintain 
pressed.


(4) After 10 minutes, put the 
tube on the color chart 
as shown and compare 
with the standard colors. 


H o w  t o  r e a d  t h e  t e s t


Care in handling of PACKTEST before and after use


Keep PACKTEST out of the reach of children.
Keep PACKTEST in a cool, dry and dark place.
PACKTEST should be thrown with burnable garbage. Conform to the legislation of waste management.
Use a package as soon as possible after opening.
The PACKTEST tube must not be opened before and after use.


(3) Immerse the tube in 
the sample. Release 
the sides to fill the 
tube up to the half. 
Shake the tube lightly 
10 times. 


After the reaction time, compare the color of the tube with the standard colors. The nearest color indicates the measured 
value of the sample. A color between two standard colors indicates a value between the two standard values.


10 min


First Aid Measures
Eye contact              Immediately rinse eyes with water for at least 15 minutes. Consult a physician.


Skin contact             Immediately flush skin with water. 


Ingestion                  Immediately rinse mouth. Consult a physician.


In case of doubt, consult a physician.







PACKTEST  Fluoride (Free)


Cautions


1. The Fluoride(Free) PACKTEST can only measure fluoride ion state (F-) . 
2. The reaction color becomes weak when fluoride concentration is higher than 40 mg/L. In this 


case, we recommend to dilute the sample with the pure water. 
3. Adjust a pH out of the range 3 - 9 with diluted sulfuric acid or sodium hydroxide solution.
3. Ensure that PACKTEST tube is filled up to the half.
4. Partially undissolved reagent will not affect the measurement.
5. Keep sample temperature in the range 15°C - 40°C. Lower temperature necessitates longer 


reaction time. 
6. Read the test under a daylight type lamp.
7. Put the line back into the aperture after use to prevent reagent spilt.


Features


The Fluoride PACKTEST is based on the colour made by formation of a complex between fluoride 
and lanthanum-alizarin complexon. With the Fluoride PACKTEST, free fluoride ion concentration  
can be measured easly in sample containing few coexisting substances like distillate solution, 
natural water etc. Borofluoride ion can not be measured using Fluoride PACKTEST.


Standard colors were determined from standard solutions. However, coexisting substances will 
cause inaccurate results. The list below reports ion concentrations under which ones interferences 
are insignificant:
 
≤ 1000 mg/L : Cl－, I－, K＋, Na＋, NH4


＋, NO3
－, SO4


2－, Phenol, Formaldehyde, 
                      Anionic surfactant
≤ 500 mg/L   : B3＋,  SO3


2－


≤ 200 mg/L   : CN－


≤ 100 mg/L   : Mn2＋, PO4
3－


≤ 50 mg/L     : NO2
－


≤ 20 mg/L     : Ag＋


≤ 10 mg/L     : Cr3＋, Cr6＋ 
≤ 5 mg/L       : Residual Chlorine 
≤ 1 mg/L       : Sn2＋


≤ 0.5 mg/L    : Fe2＋, Fe3＋, Mo6＋,Pb2＋


Trace element concentration: Al3＋, Co2＋,  Cu2＋,  Ni2＋, Zn2＋


The Fluoride(Free) PACKTEST is not suitable for sea water samples.


Fluorine can form a fluoro-complex and precipitate when metal elements like aluminum, iron and 
alkaline earth metals (Ba2+, Ca2+ and Mg2+). In this case, Fluorine PACKTEST result could be 
unusable.


Interferences
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Fluorid-Test
Testblättchen und Reagenz zur halbquantitativen Bestimmung von 


Fluorid-lonen in Oberflächen- und Grundwasser
Der Fluorid-Test eignet sich besonders zur schnellen Überprüfung der  
Fluoridionen-Konzentration. Es können bestimmte Grenzkonzentrationen 
schnell getestet und eventuelle Unter- oder Überschreitungen erkannt werden.


Farbreaktion:
Das rosafarbene Testblättchen entfärbt sich bei Einwirkung von salzsaurer 
Fluoridlösung. Die Größe der entfärbten kreisförmigen Zone entspricht der 
Gesamtmenge an Fluorid.


lnhalt:
1 Dose mit 30 Testblättchen 1 Nadel 
1  Kunststoffbecher  


als Probegefäß
1 Flasche Salzsäure 6 %
1 Farbvergleichsskala


Gebrauchsanweisung:
1. Probebecher bis zur Hälfte mit der Wasserprobe (ca. 10 ml) füllen.
2. 20 Tropfen Salzsäure zutropfen. Der pH-Wert muß kleiner als 1 sein.
3. Testblättchen entnehmen. Dose sofort wieder verschließen!
4.  Rundes Testblättchen mit beiliegender Nadel genau in der Mitte durch- 


bohren!
5. Testblättchen in die vorbereitete Lösung werfen und untertauchen.
6.  Nach 5 - 7 Minuten hat sich das Testblättchen vollgesaugt und nimmt keine 


weitere Lösung auf. Spätestens 2 Minuten nach dem Vollsaugen Testpapier 
aus der Probelösung nehmen und die Größe der entfärbten Zone mit der 
Skala vergleichen. Die Konzentration kann in mg/l F- abgelesen werden.


   Bei zu hohen Konzentrationen muß die Probelösung verdünnt werden. Nach 
dem Ablesen muß die Verdünnung berücksichtigt werden.


Störungen:
Chlorate und Bromate führen zu weißen Aufhellungen des Testpapieres. Durch 
Zusatz von Natriumdithionit (Na


2S2O4) lassen sich die Störungen beseitigen. 
Der Fluorid-Nachweis wird dadurch nicht beeinträchtigt.
Sulfat in sehr großen Mengen führt ebenfalls zu Aufhellungen. Durch Zugabe 
von Bariumchlorid (BaCl2) läßt sich die Sulfat-Störung beseitigen.
Bei stark gefärbten Lösungen sollte die Eigenfarbe der Lösung bei der Beurtei-
lung der Fluorid-Reaktion berücksichtigt werden.


Lagerbedingungen:
Testblättchen vor Sonnenlicht und Feuchtigkeit schützen. Packung kühl und 
trocken aufbewahren (Lagertemperatur nicht über + 30 °C).


Fluoride test 
Test discs and reagent for semi-quantitative determination of  


fluoride ions in surface and ground water
The fluoride test is especially suited for rapid control of fluoride concentrations. 
Its purpose is to define concentration ranges and to detect values which fall 
short of or exceed given limits.


Colour reaction:
The pink test disc is bleached by fluoride containing hydrochloric acid solutions. 
The size of the bleached area corresponds to the total fluoride concentration.


Contents:
1 container with 30 test discs 1 needle 
1 plastic beaker for samples 1 bottle hydrochloric acid 6%


1 colour scale


Method of application:
1. Fill sample beaker about half-way with the water sample (about 10 ml) 
2. Add 20 drops hydrochloric acid. The pH value must be below 1.
3. Remove test disc from container. Close container immediately!
4. Pierce the round test disc in the middle with the enclosed needle! 
5. Throw test disc into the water sample and submerge completely.
6.  After 5 - 7 minutes the test disc is saturated with the solution, i.e. it does not 


absorb any more liquid. At the latest 2 minutes after saturation remove the 
test disc from the sample and compare the size of the bleached zone with 
the colour scale. The concentration can be read off as mg/l F-.


   For high concentrations the sample has to be diluted. After evaluation the 
dilution has to be taken into account.


Interferences:
Chlorates and bromates cause white discolorations of the test paper Addition 
of sodium dithionite (Na


2S2O4) will circumvent this interference without affecting 
the fluoride test.
Large concentrations of sulphate also cause discolorations. Addition of barium 
chloride (BaCl2) will remove this interference.
When testing intensely coloured solutions the colour of the sample must be 
taken into account for evaluation.


Storage:
Avoid exposing the sticks to sunlight and moisture. Store the kit below + 30 °C 
in a dry place.


MACHEREY-NAGEL GmbH & Co. KG · Neumann-Neander-Str. 6-8 · D-52355 Düren 
Telefon (0 24 21) 9 69-0 · Telefax (0 24 21) 9 69-199 · e-mail: sales-de@mn-net.com


Schweiz: MACHEREy-NAGEL AG · Postfach 214 · CH-4702 Oensingen 
Tel. (062) 388 55 00 · Fax (062) 388 55 05


MACHEREY-NAGEL GmbH & Co. KG · Neumann-Neander-Str. 6-8 · D-52355 Dueren (Germany)
Tel. +49 2421 969-0 · Fax +49 2421 969-199 · e-mail: sales-de@mn-net.com
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1. Identification of the substance/ mixture and company


1.1 Identification/product name
Fluoride Test    Reagent Hydrochloric acid 
Cat. No./REF 90734


1.2 Use of the substance/ mixture
Product for analytical use (RIP 3.2 Codes: SU 0-2, PC 21, PROC 15, AC 0)


1.3 Manufacturer MACHEREY-NAGEL GmbH & Co. KG 
Neumann-Neander-Strasse 6-8, D-52355 Dueren


Information from MACHEREY-NAGEL GmbH & Co. KG 
(    +49 (0)2421 969 0 e-mail: msds@mn-net.com 


1.4 Emergency telephone
Call your regional Poisons Information Service or call local Life Saving Service.


2. Hazards identification


2.1 Hazard description
This is not a hazardous substance/mixture.


According to our current status of knowledge and experience we state, that this product does not contain any 
substances, which  in accordance with EC regulations 1907/2006/EC, 1999/45/EC, 67/548/EEC and 
German Regulations for Hazardous goods  have to be declared as dangerous goods, either because of their 
applied concentration or because of their total amount in anyone kit. An individual package has considerably 
less hazardous potential.


Hazard symbols -


3. Composition/Information on ingredients


Chemical characterisation
Substance(s): Hydrochloric acid 6%, no harzardous substances in reportable concentrations, which 
must be labelled  (HCl•H2O)


CAS No.: 7647-01-0 EC No.: 231-595-7


INDEX No.: 017-002-02-7


R reference: - S reference: 26


4. First aid measures


4.1 First aid instructions
Read information from Material Safety Data Sheet.


After contact with skin:


Rinse the affected skin thoroughly with water.


After contact with the eyes:


Rinse thoroughly under running water with the eyelid wide open.


4.2 Further medical treatment/attention


4.3 Specific means of treatment which should always be available at the workplace


5. Fire-fighting measures


5.1 Suitable extinguishing media
Fire extinguishers appropriate to the fire classification, and, if applicable, a fire blanket must be available in a 
prominent location in the work area.


5.2 Hazards, combustion products/gases


5.3 Special protective equipment required



mailto:msds@mn-net.com
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5.4 Additional information
The substance itself is not flammable. Product package burns like paper or plastic. Cool any undamaged 
containers in water, and remove from the danger zone if possible.


6. Accidental release measures


6.1 Personal precautions


6.2 Methods of cleaning-up
Bind any escaping liquid with universal binder and dispose.


7. Handling and storage


7.1 Handling
In accordance with the testing instructions, that comes with the product.


7.2 Storage
The original product package of MACHEREY-NAGEL allows a safe storage. Keep packages tightly closed 
during handling and storage (conditions see packing insert or label).


8. Exposure controls/ personal protection


8.1 Exposure limit values
TRGS 900/SUVA.CH: 3.0 mg/m3, Y


8.2 Exposure controls
Respiratory protection:  not necessary Hand protection: not necessary


Eye protection: not necessary Skin protection:  not necessary


Personal hygiene:


9. Physical and chemical properties


9.1 General information
Appearance: liquid or solid Colour: Odour:


9.2 Important health, safety and environmental information
pH in aqueous solution: < 1


Melting point [°C]: -40 (36 %)


Boiling point [°C]: > 90 azeotr.


Relative density: (at 20 °C) 1.00-1.05  g/cm³


Solubility in water: (at 20 °C) 0-100%


10. Stability and reactivity


10.1 Conditions to avoid not necessary


10.2 Materials to avoid not necessary


10.3 Hazardous decomposition products
For safety separation the reagents should be stored in the original package. Decompositions are not 
observed during the expiration period under recommended conditions (see instruction leaflet).


11. Toxicological information


11.1 Toxicological effects


11.2 Toxicological tests
Corrosive effects: not observed


Irritant effects: not observed


Effects after multiple exposition: not observed


Cancerogen / mutagen effects:         


Other effects:
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LD50 oral rat  900 mg/kg LC50                            LD50                            


12. Ecological information


12.1 Ecotoxicity


13. Disposal considerations


14. Transport information
Not necessary


15. Regulatory information


15.1 Labelling
Code: - Description: not necessary


Constituents which are crucial to the hazard: non


R reference: - S reference: 26


15.2 International and national regulations
1. European Community Directive 67/548/EEC governing the classification, packaging and labelling of 


dangerous substances, including Adaptation to Technical Progress (ATP), 2006/121/EC


2. German act governing protection from hazardous substances (Chemicals Act / Chemikaliengesetz- ChemG), 
revised on May 2008


3. German order governing protection from hazardous substances (Ordinance on Hazardous Substances /  
Gefahrstoffverordnung - GefStoffV), revised on December 2004, according to Directive 98/24/EC


4. Directive 1998/24/EC  on the protection of the health and safety of workers from the risks related to chemical 
agents at work


5. Directive 1999/45/EC concerning the approximation of the laws, regulations and administrative provisions of 
the Member States relating to the classification, packaging and labelling of dangerous preparations


6. Regulation (EC) 1907/2006/EC concerning the Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH), establishing a European Chemicals Agency


7. TRGS 200, German engineering rules governing the classification and labelling of hazardous substances, 
preparations and products, updated February 2007


8. Announcement 220 (German Committee for Hazardous Substances) Safety Data Sheet, September 2007


9.  TRGS 900, German engineering rules governing limits in air at work, updated December 2006


10.SUVA .CH, Limits in air at work 2009, revised on 01.2009


11.TRGS 905, German engineering rules governing carcinogens and mutagens, updated May 2008


15.3 Other national regulations
DE: Water hazard class: WGK  -


16. Other information
R references


-


S references 


S 26 In case of contact with eyes, rinse immediately with plenty of water


and seek medical advice


Recommended usage and restriction: - 
An individual package of this product or of this test kit has considerably less hazardous potential.


You find our current versions of MSDS in Internet:  
www.mn-net.com link “Services“


Bibliographical sources 
KÜHN, BIRETT: Merkblätter Gefährliche Arbeitsstoffe S 037 


(Data Sheets of Hazardous Substances)


Reason for alteration: REACH Regulation 1907/2006/EC, RIP 3.2


Further information from


Customer Service Center ( +49 (0)2421 969 0 7 +49 (0)2421 969 199



http://www.mn-net.com
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MACHEREY-NAGEL GmbH & Co. KG provides the information contained herein in good faith being up-to-date of 
own realizations at that time of 2009-07-08. This document is intended only as a guide to the appropriate 
precautionary handling of the material by a properly trained person using this product. Individuals receiving the 
information must exercise their independent judgement in determining its appropriateness for a particular purpose.


MACHEREY-NAGEL GmbH & Co. KG makes NO REPRESENTATIONS or WARRANTIES, either expressed or 
implied, including without limitation any warranties of merchantability, fitness for a particular purpose with respect to 
the information set forth herein or the product to which the information refers. Accordingly MACHEREY-NAGEL 
GmbH & Co. KG will not be responsible for damages resulting from use of or reliance upon this information. See 
terms and conditions at the end of our price lists for additional information.
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Fluoride Test in freshwater 


Fluorid-Test in Süßwasser


Test Fluorures dans les eaux douces


Test Fluoruros en agua dulce


Notes / Hinweise / Remarques / Notas
The determination is not yet interfered with up to the concentrations of foreign
substances given in the table. 
Bis zu den in der Tabelle angegebenen Fremdstoffkonzentrationen wird die Bestim-
mung noch nicht gestört.
Le dosage n’est pas encore perturbé jusqu’aux concentrations de substances étran-
gères indiquées dans le tableau.
Hasta las concentraciones de sustancias extrañas indicadas en la tabla la determi-
nación todavía no es interferida.


Concentration / Konzentration / Concentración (mg/l)
 AsO4


3-   250 EDTA  1
 Ca2+   500 Free chlorine (Cl2)  1
 Fe3+   1 Surfactants / Tenside / Tensioact.:
 Mg2+  250  anionic  100
 Mn2+  10  cationic  10
 NH4


+   1000  nonionic  1000
 PO4


3-   10 NaNO3   10 000 (= 1 %)


In the event of fluoride concentrations exceeding 5 mg/l, other reaction products 
are formed and false-low readings are yielded. In such cases it is advisable to 
conduct a plausibility check of the measurement results by diluting the sample 
(1:2, 1:10).
Bei Fluorid-Konzentrationen über 5 mg/l bilden sich andere Reaktionsprodukte und 
es werden Minderbefunde erhalten. In diesen Fällen ist eine Plausibilitätskontrolle 
der Messergebnisse durch Verdünnen der Probe (1:2, 1:10) angebracht.
A des concentrations de fluorures supérieures à 5 mg/l, d’autres produits de réac-
tion se forment et on obtient des résultats trop faibles. Dans ce cas, il est conseillé 
d’effectuer un contrôle de plausibilité des résultats par la dilution de l’échantillon 
(1:2, 1:10).
En caso de concentraciones de fluoruros superiores a 5 mg/l se forman otros pro-
ductos de reacción y se obtienen valores falsamente bajos. En estos casos es adecua-
do un control de plausibilidad de los resultados de medición mediante dilución de 
la muestra (1:2, 1:10).


Store at +15 °C to +25 °C. Lagern bei +15 °C bis +25 °C. 


Conserver de +15 °C à +25 °C. Almacenar entre +15 °C y +25 °C.


Merck KGaA, 64271 Darmstadt, Germany, Tel. +49(0)6151 72-2440, www.merck.de
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The Safety Data Sheets for catalogue items are available at www.merck-chemicals.com 
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1. Identification of the substance/mixture and of the company/undertaking 
1.1 Product identifier 


Catalogue No. 118771 


Product name Fluoride Test Method: colorimetric with colour card 0 - 0.15 - 0.3 - 0.5 - 
0.8 mg/l F Aquamerck® 


F-1 
REACH Registration Number This product is a mixture. REACH Registration Number see chapter 3. 
 


1.2 Relevant identified uses of the substance or mixture and uses advised against 


Identified uses Reagent for analysis 
 For additional information on uses please refer to the Merck Chemicals 


portal (www.merck-chemicals.com). 
 


1.3 Details of the supplier of the safety data sheet 


Company Merck KGaA * 64271 Darmstadt * Germany * Phone:+49 6151 72-0 
Responsible Department EQ-RS * e-mail: prodsafe@merck.de 
 


1.4 Emergency telephone 
number 


Please contact the regional Merck representation in your country. 


 


2. Hazards identification 
2.1 Classification of the substance or mixture 


Classification (REGULATION (EC) No 1272/2008) 
Skin irritation, Category 2, H315 
Eye irritation, Category 2, H319 
For the full text of the H-Statements mentioned in this Section, see Section 16. 
 
Classification (67/548/EEC or 1999/45/EC)
Xi Irritant R36/38 
For the full text of the R-phrases mentioned in this Section, see Section 16. 
 


2.2 Label elements 
Labelling (REGULATION (EC) No 1272/2008) 
Hazard pictograms


 


    


 


Signal word
Warning 
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Hazard statements
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
 
Precautionary statements
P302 + P352 IF ON SKIN: Wash with plenty of soap and water. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact 
lenses, if present and easy to do. Continue rinsing. 
 
            Reduced labelling (≤125 ml) 


            Hazard pictograms


 


    


 


            Signal word
Warning 
 


 
Labelling (67/548/EEC or 1999/45/EC)
Symbol(s) Xi Irritant 


 
R-phrase(s) 36/38 Irritating to eyes and skin. 
            Reduced labelling (≤125 ml)


Symbol(s) Xi Irritant 
 


 
2.3 Other hazards 


None known. 
 


3. Composition/information on ingredients 
Chemical nature Mixture of inorganic and organic compounds. 
 


Hazardous components (REGULATION (EC) No 1272/2008)
Chemical Name (Concentration) 
CAS-No. EC-No. / Registration 


number 
Index-No. Classification 


    
acetic acid (>= 10 %  - < 25 % ) 
64-19-7 200-580-7 /  


*) 
607-002-00-6 Corrosive to metals, Category 1, H290 


Flammable liquid, Category 3, H226 
Skin corrosion, Category 1A, H314 
 


*) A registration number is not available for this substance as the substance or its use are exempted from registration according to Article 
2 REACH Regulation (EC) No 1907/2006, the annual tonnage does not require a registration or the registration is envisaged for a later 
registration deadline. 
 
For the full text of the H-Statements mentioned in this Section, see Section 16. 


Hazardous components (1999/45/EC) 
Chemical Name (Concentration) 
CAS-No. EC-No. / Registration 


number 
Index-No. Classification 
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acetic acid (>= 10 %  - < 25 % ) 
64-19-7 200-580-7 607-002-00-6 R10 


C, Corrosive; R35 
 


For the full text of the R-phrases mentioned in this Section, see Section 16. 
 


4. First aid measures 
4.1 Description of first aid measures 


After inhalation: fresh air. 
 


After skin contact: wash off with plenty of water. Remove contaminated clothing. 
 


After eye contact: rinse out with plenty of water. Call in ophthalmologist. 
 
After swallowing: immediately make victim drink water (two glasses at most). Consult a 
physician. 
 


4.2 Most important symptoms and effects, both acute and delayed 
irritant effects 
 


4.3 Indication of any immediate medical attention and special treatment needed 
No information available. 


 


5. Fire-fighting measures 
5.1 Extinguishing media 


Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding 
environment. 
 


Unsuitable extinguishing media
For this substance/mixture no limitations of extinguishing agents are given. 
 


5.2 Special hazards arising from the substance or mixture 


Not combustible. 
Ambient fire may liberate hazardous vapours. 
 


5.3 Advice for firefighters 


Special protective equipment for fire-fighters
Stay in danger area only with self-contained breathing apparatus. Prevent skin contact by 
keeping a safe distance or by wearing suitable protective clothing. 
 


Further information
Prevent fire extinguishing water from contaminating surface water or the ground water system. 


 
6. Accidental release measures 


6.1 Personal precautions, protective equipment and emergency procedures 


Advice for non-emergency personnel: Do not breathe vapours, aerosols. Avoid substance 
contact. Ensure adequate ventilation. Evacuate the danger area, observe emergency 
procedures, consult an expert. 
 


Advice for emergency responders: Protective equipment see section 8. 
 


6.2 Environmental precautions 


Do not let product enter drains. 
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6.3 Methods and materials for containment and cleaning up 


Cover drains. Collect, bind, and pump off spills. 
Observe possible material restrictions (see sections 7.2 and 10.5). 
Take up with liquid-absorbent and neutralising material (e.g. Chemizorb® H⁺, Merck Art. No. 
101595). Dispose of properly. Clean up affected area. 
 


6.4 Reference to other sections
Indications about waste treatment see section 13. 


 


7. Handling and storage 
7.1 Precautions for safe handling 


Observe label precautions. 
 


7.2 Conditions for safe storage, including any incompatibilities 


Further information on storage conditions
Tightly closed. Dry. 
 


Store at +15°C to +25°C. 
 


The data apply to the entire pack. 
 


7.3 Specific end uses
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated. 


 


8. Exposure controls/personal protection 
8.1 Control parameters 


 
8.2 Exposure controls 


Engineering measures 
Technical measures and appropriate working operations should be given priority over the use of 
personal protective equipment. 
 
See section 7.1. 
 
Individual protection measures 
Protective clothing needs to be selected specifically for the workplace, depending on 
concentrations and quantities of the hazardous substances handled. The chemical resistance of 
the protective equipment should be enquired at the respective supplier. 
 


Hygiene measures
Immediately change contaminated clothing. Apply preventive skin protection. Wash hands and 
face after working with substance. 
 


Eye/face protection
Safety glasses 
 


Hand protection
full contact: 
 Glove material: Nitrile rubber 
 Glove thickness: 0,4 mm 
 Break through time: > 480 min 
splash contact: 
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 Glove material: natural latex 
 Glove thickness: 0,6 mm 
 Break through time: > 240 min 
 


The protective gloves to be used must comply with the specifications of EC Directive 
89/686/EEC and the related standard EN374, for example KCL 730 Camatril® -Velours (full 
contact), KCL 706 Lapren® (splash contact). 
This recommendation applies only to the product stated in the safety data sheet<(>,<)> supplied 
by us and for the designated use. When dissolving in or mixing with other substances and under 
conditions deviating from those stated in EN374 please contact the supplier of CE-approved 
gloves (e.g. KCL GmbH, D-36124 Eichenzell, Internet: www.kcl.de). 
 


Other protective equipment
protective clothing 
 


Respiratory protection
required when vapours/aerosols are generated. 
 
 


Environmental exposure controls
Do not let product enter drains. 


 


9. Physical and chemical properties 
9.1 Information on basic physical and chemical properties 


Form Aqueous solution 


 
Colour colourless 


 
Odour of acetic acid 


 
Odour Threshold No information available.  


 
pH  ca. 4,4 


at 20 °C 


 
Melting point No information available. 


 
Boiling point No information available. 


 
Flash point No information available. 


 
Evaporation rate No information available. 


 
Flammability (solid, gas) No information available. 


 
Lower explosion limit No information available. 


 
Upper explosion limit No information available. 


 
Vapour pressure No information available. 


 
Relative vapour density No information available. 
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Relative density No information available. 
 


Water solubility No information available. 
 


Partition coefficient: n-
octanol/water 


No information available. 
 


Autoignition temperature No information available. 
 


Decomposition temperature No information available. 
 


Viscosity, dynamic No information available. 
 


Explosive properties No information available. 
 


Oxidizing properties No information available. 
 


9.2 Other data 


none 
 


10. Stability and reactivity 
10.1 Reactivity 


See section 10.3. 
 


10.2 Chemical stability 


The product is chemically stable under standard ambient conditions (room temperature) . 
 


10.3 Possibility of hazardous reactions 


Risk of explosion with: 
 


Strong oxidizing agents, peroxi compounds, perchloric acid, chromosulfuric acid, nitrates, fuming 
sulfuric acid, phosphorus halides, hydrogen peroxide 
 


Violent reactions possible with: 
 


Metals, Iron, Zinc, magnesium, alkali hydroxides, nonmetallic halides, ethanolamine, Acetic 
anhydride, Aldehydes, Alcohols, halogen-halogen compounds, chlorosulfonic acid, strong alkalis, 
Nitric acid 
 


10.4 Conditions to avoid 


no information available 
 


10.5 Incompatible materials 


various metals 
 


10.6 Hazardous decomposition products 


no information available 
 


11. Toxicological information 
11.1 Information on toxicological effects 


Acute oral toxicity
Symptoms: Irritations of mucous membranes in the mouth, pharynx, oesophagus and 
gastrointestinal tract. 
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Acute inhalation toxicity
Symptoms: Possible damages:, mucosal irritations 
 


Skin irritation
Causes skin irritation. 
 


Eye irritation
Causes serious eye irritation. 
 


Specific target organ toxicity - single exposure
The substance or mixture is not classified as specific target organ toxicant, single exposure. 
 


Specific target organ toxicity - repeated exposure
The substance or mixture is not classified as specific target organ toxicant, repeated exposure. 
 


Aspiration hazard
Based on available data the classification criteria are not met. 
 


11.2 Further information 


Further information
Quantitative data on the toxicity of this product are not available. 
 


Further data: 
 


Other dangerous properties can not be excluded. 
 


Handle in accordance with good industrial hygiene and safety practice. 
 


12. Ecological information 
12.1 Toxicity 


No information available. 
 


12.2 Persistence and degradability 


No information available. 
 


12.3 Bioaccumulative potential 


No information available. 
 


12.4 Mobility in soil 


No information available. 
 


12.5 Results of PBT and vPvB assessment 


PBT/vPvB assessment not available as chemical safety assessment not required/not conducted. 
 


12.6 Other adverse effects 


Additional ecological information
Do not allow to run into surface waters, wastewater, or soil. 


 


13. Disposal considerations 
Waste treatment methods
See www.retrologistik.com for processes regarding the return of chemicals and containers, or 
contact us there if you have further questions. 


 


14. Transport information 
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ADR/RID  
UN 3316 CHEMICAL KIT, 9, III


IATA  
UN 3316 CHEMICAL KIT, 9, III


IMDG  
UN 3316 CHEMICAL KIT, 9, III 
EmS F-A   S-P 


The transport regulations are cited according to international regulations and in the form 
applicable in Germany. Possible national deviations in other countries are not considered. 


 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK ! 


 


15. Regulatory information 
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture 


EU regulations 


Major Accident Hazard 
Legislation 


96/82/EC  
Flammable. 
6 
Quantity 1: 5.000 t 
Quantity 2: 50.000 t 


 


Occupational restrictions Take note of Dir 94/33/EC on the protection of young people at 
work. 


 


National legislation 


Storage class VCI: 8 B Non combustible, corrosive substances 
 


The data apply to the entire pack. 
 


15.2 Chemical Safety Assessment 
 


For this product a chemical safety assessment was not carried out. 
 


16. Other information 
Full text of H-Statements referred to under sections 2 and 3. 


H226 Flammable liquid and vapour.  
H290 May be corrosive to metals.  
H314 Causes severe skin burns and eye damage.  
H315 Causes skin irritation.  
H319 Causes serious eye irritation.  


Full text of R-phrases referred to under sections 2 and 3 


R10 Flammable.  
R35 Causes severe burns.  
R36/38 Irritating to eyes and skin.  
 
Training advice 
Provide adequate information, instruction and training for operators. 
 
Key or legend to abbreviations and acronyms used in the safety data sheet 
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Used abbreviations and acronyms can be looked up at www.wikipedia.org. 
 
Regional representation 
This information is given on the authorised Safety Data Sheet for your country. 
 


 


The information contained herein is based on the present state of our knowledge. It characterises the product with regard to the 
appropriate safety precautions. It does not represent a guarantee of any properties of the product. 
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1. Identification of the substance/mixture and of the company/undertaking 
1.1 Product identifier 


Catalogue No. 118771 


Product name Fluoride Test Method: colorimetric with colour card 0 - 0.15 - 0.3 - 0.5 - 
0.8 mg/l F Aquamerck® 


F-2 
REACH Registration Number This product is a mixture. REACH Registration Number see chapter 3. 
 


1.2 Relevant identified uses of the substance or mixture and uses advised against 


Identified uses Reagent for analysis 
 For additional information on uses please refer to the Merck Chemicals 


portal (www.merck-chemicals.com). 
 


1.3 Details of the supplier of the safety data sheet 


Company Merck KGaA * 64271 Darmstadt * Germany * Phone:+49 6151 72-0 
Responsible Department EQ-RS * e-mail: prodsafe@merck.de 
 


1.4 Emergency telephone 
number 


Please contact the regional Merck representation in your country. 


 


2. Hazards identification 
2.1 Classification of the substance or mixture 


This substance is not classified as dangerous according to European Union legislation. 
 


2.2 Label elements 
Labelling (REGULATION (EC) No 1272/2008) 
Not a dangerous substance according to GHS. 
 
 
Labelling (67/548/EEC or 1999/45/EC) 


The product does not need to be labelled in accordance with EC directives or respective national 
laws. 
 


2.3 Other hazards 
None known. 


 


3. Composition/information on ingredients 
Chemical nature Mixture of organic compounds. 
 


 


4. First aid measures 
4.1 Description of first aid measures 


After inhalation: fresh air. 
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After skin contact: wash off with plenty of water. Remove contaminated clothing. 
 


After eye contact: rinse out with plenty of water. 
 
After swallowing: make victim drink water (two glasses at most). Consult doctor if feeling unwell. 
 


4.2 Most important symptoms and effects, both acute and delayed 
We have no description of any toxic symptoms. 
 


4.3 Indication of any immediate medical attention and special treatment needed 
No information available. 


 


5. Fire-fighting measures 
5.1 Extinguishing media 


Suitable extinguishing media
Water, Carbon dioxide (CO₂), Foam, Dry powder 
 


Unsuitable extinguishing media
For this substance/mixture no limitations of extinguishing agents are given. 
 


5.2 Special hazards arising from the substance or mixture 


Combustible material 
Risk of dust explosion. 
Development  of hazardous combustion gases or vapours possible in the event of fire. 
 


5.3 Advice for firefighters 


Special protective equipment for fire-fighters
In the event of fire, wear self-contained breathing apparatus. 
 


Further information
Prevent fire extinguishing water from contaminating surface water or the ground water system. 


 
6. Accidental release measures 


6.1 Personal precautions, protective equipment and emergency procedures 


Advice for non-emergency personnel: Avoid generation of dusts; do not inhale dusts. Evacuate 
the danger area, observe emergency procedures, consult an expert. 
 


Advice for emergency responders: Protective equipment see section 8. 
 


6.2 Environmental precautions 


Do not empty into drains. 
 


6.3 Methods and materials for containment and cleaning up 


Cover drains. Collect, bind, and pump off spills. 
Observe possible material restrictions (see sections 7.2 and 10.5). 
Take up dry. Dispose of properly. Clean up affected area. Avoid generation of dusts. 
 


6.4 Reference to other sections
Indications about waste treatment see section 13. 


 


7. Handling and storage 
7.1 Precautions for safe handling 


Observe label precautions. 
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7.2 Conditions for safe storage, including any incompatibilities 


Further information on storage conditions
Tightly closed. Dry. 
 


Store at +15°C to +25°C. 
 


The data apply to the entire pack. 
 


7.3 Specific end uses
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated. 


 


8. Exposure controls/personal protection 
8.1 Control parameters 


 
8.2 Exposure controls 


Engineering measures 
Technical measures and appropriate working operations should be given priority over the use of 
personal protective equipment. 
 
See section 7.1. 
 
Individual protection measures 
Protective clothing needs to be selected specifically for the workplace, depending on 
concentrations and quantities of the hazardous substances handled. The chemical resistance of 
the protective equipment should be enquired at the respective supplier. 
 


Hygiene measures
Change contaminated clothing. Wash hands after working with substance. 
 


Eye/face protection
Safety glasses 
 


Hand protection
full contact: 
 Glove material: Nitrile rubber 
 Glove thickness: 0,11 mm 
 Break through time: > 480 min 
splash contact: 
 Glove material: Nitrile rubber 
 Glove thickness: 0,11 mm 
 Break through time: > 480 min 
 


The protective gloves to be used must comply with the specifications of EC Directive 
89/686/EEC and the related standard EN374, for example KCL 741 Dermatril® L (full contact), 
KCL 741 Dermatril® L (splash contact). 
This recommendation applies only to the product stated in the safety data sheet<(>,<)> supplied 
by us and for the designated use. When dissolving in or mixing with other substances and under 
conditions deviating from those stated in EN374 please contact the supplier of CE-approved 
gloves (e.g. KCL GmbH, D-36124 Eichenzell, Internet: www.kcl.de). 
 


Respiratory protection
required when dusts are generated. 
Recommended Filter type: Filter P 1 (acc. to DIN 3181) for solid particles of inert substances 
The entrepeneur has to ensure that maintenance, cleaning and testing of respiratory protective 
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devices are carried out according to the instructions of the producer. These measures have to be 
properly documented. 
 
 


Environmental exposure controls
Do not empty into drains. 


 


9. Physical and chemical properties 
9.1 Information on basic physical and chemical properties 


Form granular 


 
Colour yellow-orange 


 
Odour odourless 


 
Odour Threshold No information available.  


 
pH  No information available. 


 
Melting point No information available. 


 
Boiling point No information available. 


 
Flash point No information available. 


 
Evaporation rate No information available. 


 
Flammability (solid, gas) No information available. 


 
Lower explosion limit No information available. 


 
Upper explosion limit No information available. 


 
Vapour pressure No information available. 


 
Relative vapour density No information available. 


 
Relative density No information available. 


 
Water solubility at 25 °C  


soluble 
 


Partition coefficient: n-
octanol/water 


No information available. 
 


Autoignition temperature No information available. 
 


Decomposition temperature No information available. 
 


Viscosity, dynamic No information available. 
 


Explosive properties No information available. 
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Oxidizing properties No information available. 
 


9.2 Other data 


none 
 


10. Stability and reactivity 
10.1 Reactivity 


Risk of dust explosion. 
 


10.2 Chemical stability 


The product is chemically stable under standard ambient conditions (room temperature) . 
 


10.3 Possibility of hazardous reactions 


Violent reactions possible with: 
 


Strong oxidizing agents, Strong acids, strong alkalis 
 


10.4 Conditions to avoid 


no information available 
 


10.5 Incompatible materials 


no information available 
 


10.6 Hazardous decomposition products 


no information available 
 


11. Toxicological information 
11.1 Information on toxicological effects 


Specific target organ toxicity - single exposure
The substance or mixture is not classified as specific target organ toxicant, single exposure. 
 


Specific target organ toxicity - repeated exposure
The substance or mixture is not classified as specific target organ toxicant, repeated exposure. 
 


Aspiration hazard
Based on available data the classification criteria are not met. 
 


11.2 Further information 


Further information
Quantitative data on the toxicity of this product are not available. 
 


Further toxicological data: 
 


Hazardous  properties  cannot  be  excluded  but  are  unlikely when the product is handled 
appropriately. 
 


Further data: 
 


Handle in accordance with good industrial hygiene and safety practice. 
 


12. Ecological information 
12.1 Toxicity 


No information available. 
 


12.2 Persistence and degradability 


No information available. 
 







SAFETY DATA SHEET 
according to Regulation (EC) No. 1907/2006 
 
Catalogue No. 118771 
Product name Fluoride Test Method: colorimetric with colour card 0 - 0.15 - 0.3 - 0.5 - 0.8 mg/l F 


Aquamerck® 
F-2 


 


The Safety Data Sheets for catalogue items are available at www.merck-chemicals.com 
Page 15 of 16 


12.3 Bioaccumulative potential 


No information available. 
 


12.4 Mobility in soil 


No information available. 
 


12.5 Results of PBT and vPvB assessment 


PBT/vPvB assessment not available as chemical safety assessment not required/not conducted. 
 


12.6 Other adverse effects 


Additional ecological information
Do not allow to run into surface waters, wastewater, or soil. 


 


13. Disposal considerations 
Waste treatment methods
See www.retrologistik.com for processes regarding the return of chemicals and containers, or 
contact us there if you have further questions. 


 


14. Transport information 


ADR/RID  
UN 3316 CHEMICAL KIT, 9, III


IATA  
UN 3316 CHEMICAL KIT, 9, III


IMDG  
UN 3316 CHEMICAL KIT, 9, III 
EmS F-A   S-P 


The transport regulations are cited according to international regulations and in the form 
applicable in Germany. Possible national deviations in other countries are not considered. 


 
THESE TRANSPORT DATA APPLY TO THE ENTIRE PACK ! 


 


15. Regulatory information 
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture 


EU regulations 


Major Accident Hazard 
Legislation 


96/82/EC  
Directive 96/82/EC does not apply 
 


 


National legislation 


Storage class VCI: 8 B Non combustible, corrosive substances 
 


The data apply to the entire pack. 
 


15.2 Chemical Safety Assessment 
 


For this product a chemical safety assessment was not carried out. 
 


16. Other information 
Full text of H-Statements referred to under sections 2 and 3. 
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Training advice 
Provide adequate information, instruction and training for operators. 
 
Key or legend to abbreviations and acronyms used in the safety data sheet 
Used abbreviations and acronyms can be looked up at www.wikipedia.org. 
 
Regional representation 
This information is given on the authorised Safety Data Sheet for your country. 
 


 


The information contained herein is based on the present state of our knowledge. It characterises the product with regard to the 
appropriate safety precautions. It does not represent a guarantee of any properties of the product.
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Fluoride analysis in the laboratory
Ion-selective  electrodes  (ISE)  are  widely  used  for  fluoride  analyses.  TISAB  (total  ionic

strength  adjustment  buffer)  is  added  to  the  diluted  or  undiluted  water  sample,  which  is

stirred  during  the  measurement.  The  electropotential  is  measured  with  an  ion-selective

electrode. This analytical method requires more laboratory experience than a photometric

method. 

Table 4.4 List of commercially available quantitative fluoride field test kits (this list does not include
all available kits, and it is not intended as an endorsement of any of the companies or
products listed):

Hach 
(Fluoride Pocket Colorimeter) 

Hach offers a simple-to-use photometer for qualitative
fluoride measurements using SPADNS reagent. The
measuring range is 0.1–2 mg/L. The water sample
often has to be diluted (distilled water is required). The
SPADNS solution is hazardous. Please note that
phosphate ions may interfere with measurements.

Hach sells SPADNS either in small glass ampoules or
in 1 L bottles. This method is practical, as the water
can be directly sucked into the ampoules. On the other
hand the ampoules are more expensive, are breakable
and are bulky to transport. 

Operation-Manual

Where to buy: www.hach.com

Wagtech/Palintest 
(Photometer 7100)

The Photometer 7100 from Wagtech/Palintest can be
used for measuring fluoride as well as other
water-“quality” parameters. For fluoride, the
measurement range is 0.1–1.5 mg/L. The water
sample often has to be diluted (distilled water is
required). 

Operation-Manual

Reagents

Material-Safety-Data-Sheet

Where to buy: www.wagtech.com, www.palintest.com

The fluoride electrode has to be calibrated before use. The preparation of 3–8 standards

with  fluoride  concentrations  ranging  between  0.05  mg/L  and  2  mg/L  is  recommended.

Dilution will be necessary if concentrations exceed 2 mg/L, so that sample concentrations

lie  within  the  calibrated  range.  Please  note  that  high  concentrations  of  dissolved

aluminium  in  the  sample  can  interfere  with  the  ISE  fluoride  analysis.  Suppliers  of  ISE

provide  manuals  with  information  on  calibration.  A  list  of  some  suppliers  and  operation

manuals is provided below:

Hach (www.hach.com) Operation-Manual

Metrohm (www.metrohm.com) Operation-Manual

Mettler (www.mt.com) Operation-Manual

Thermo Orion (www.thermo.com) Operation-Manual

http://www.hach.com
http://www.hach.com
http://www.metrohm.com
http://www.mt.com
http://www.thermo.com
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Important Note
This manual is intended for use with the following Pocket Colorimeter II 
instrument:


Fluoride (F) Cat. No. 58700-05
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Safety Precautions
Please read this entire manual before unpacking, setting up, or operating this 
instrument. Pay particular attention to all danger and caution statements. Failure 
to do so could result in serious injury to the operator or damage to the equipment.


To ensure the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that which is specified in 
this manual. 


Laboratory Safety
As part of good laboratory practice, please familiarize yourself with the reagents 
used in these procedures. Read all product labels and the material safety data 
sheets (MSDS) before using them. It is always good practice to wear safety glasses 
when handling chemicals. Follow instructions carefully. Rinse thoroughly if 
contact occurs. If you have questions about reagents or procedures, please contact 
the manufacturer or distributor.


Use of Hazard Information
If multiple hazards exist, this manual will use the signal word (Danger, Caution, 
Note) corresponding to the greatest hazard.
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Safety Precautions, continued

DANGER
Indicates a potentially or imminently hazardous situation which, if not 
avoided, could result in death or serious injury.
CAUTION
Indicates a potentially hazardous situation that may result in minor or 
moderate injury.
NOTE
Information that requires special emphasis.


Precautionary Labels
Please pay particular attention to labels and tags attached to the instrument. 
Personal injury or damage to the instrument could occur if not observed.


This symbol, if noted on the instrument, references the instruction manual 
for operational and/or safety information.
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Specifications
Lamp: Light emitting diode (LED)


Detector: Silicon photodiode


Photometric precision: ± 0.0015 Abs


Filter bandwidth: 15 nm


Wavelength: 580 nm


Absorbance range: 0–2.5 Abs


Dimensions: 3.2 x 6.1 x 15.2 cm (1.25 x 2.4 x 6 inches)


Weight: 0.2 kg (0.43 lbs)


Sample cells: AccuVac® Ampuls, 25 mm cells (10-mL mark)


Operating conditions: 0 to 50 °C (32 to 122 °F); 0 to 90% relative humidity 
(noncondensing)


Power supply: Four AAA alkaline batteries; approximate life is 2000 tests*


* Backlight usage will decrease battery life.
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OPERATION
DANGER


Handling chemical samples, standards, and reagents can be dangerous. Review the necessary 
Material Safety Data Sheets and become familiar with all safety procedures before handling 
any chemicals. DANGER


La manipulation des échantillons chimiques, étalons et réactifs peut être dangereuse. Lire les Fiches 
de Données de Sécurité des Produits (FDSP) et se familiariser avec toutes les procédures de sécurité 
avant de manipuler tous les produits chimiques.


PELIGRO
La manipulación de muestras químicas, estándares y reactivos puede ser peligrosa. Revise las fichas 
de seguridad de materiales y familiarícese con los procedimientos de seguridad antes de manipular 
productos químicos. GEFAHR

1—11


Das Arbeiten mit chemischen Proben, Standards und Reagenzien ist mit Gefahren verbunden. Es 
wird dem Benutzer dieser Produkte empfohlen, sich vor der Arbeit mit sicheren Verfahrensweisen 
und dem richtigen Gebrauch der Chemikalien vertraut zu machen und alle entsprechenden 
Materialsicherheitsdatenblätter aufmerksam zu lesen.


PERIGO
A manipulação de amostras, padrões e reagentes químicos pode ser perigosa. Reveja a folha dos 
dados de segurança do material e familiarize-se com todos os procedimentos de segurança antes 
de manipular quaisquer produtos químicos.


PERICOLO
La manipolazione di campioni, standard e reattivi chimici può essere pericolosa. La preghiamo di 
prendere conoscenza delle Schede Techniche necessarie legate alla Sicurezza dei Materiali e di 
abituarsi con tutte le procedure di sicurezza prima di manipolare ogni prodotto chimico.
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Instrument Keys and Display


Item Description


1 POWER/BACKLIGHT Key


2 ZERO/SCROLL Key


3 MENU Key


4 Numeric Display


5 Range Indicator


6 Range Indicator


7 Menu Indicator


8 Calibration Adjusted Indicator


9 Battery Low Indicator


10 READ/ENTER Key
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Instrument Cap Cord
The instrument cap for the Pocket Colorimeter™ II doubles as a light shield. 
Accurate measurements cannot be obtained unless the sample or blank is covered 
with the cap. Use the instrument cap cord to secure the cap to the body of the 
colorimeter and prevent loss of the cap. See Figure 1 on page 1—15.


1. Loop the instrument cap cord through the ring on the cap.
2. Remove the battery compartment cover. Press the knotted end of the cord into 


the hole indicated by the arrow.
3. Slide the cord into the slot on the battery compartment cover. Snap the cover 


into place.
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Instrument Cap Cord, continued

Figure 1 Attaching the Instrument Cap Cord
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Fluoride, Pipet Method (0.02 to 2.00 mg/L F–) 


Method 8029
For water, wastewater, and seawater


SPADNS Method* USEPA Accepted (distillation required)


Measuring Hints
• Remove liquid and fingerprints from the sample cells with a soft, dry cloth 


before placing in the instrument.


• If samples cannot be analyzed immediately, see Sampling and Storage on 
page 1—30.


• SPADNS Reagent contains sodium arsenite. Final solutions will contain 
arsenic (D004) in sufficient concentration to be regulated as a hazardous waste 
for Federal RCRA.


Note: The Pocket Colorimeter II is designed to measure solutions contained in sample cells. 
DO NOT dip the meter in the sample or pour the sample directly into the cell holder.


* Adapted from Standard Methods for Examination of Water and Wastewater.
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Fluoride, Pipet Method, continued

1. Press the POWER key to 
turn the meter on.
The arrow should indicate 
channel 1. 
Note: See page 2—4 for 
information on selecting the 
correct range channel.


2. Use a pipet and pipet 
filler to transfer 10.0 mL of 
deionized water into a 
clean, dry sample cell (the 
blank).
Note: The sample and water 
should be the same 
temperature (± 1 °C).


Note: Volume measurements 
are extremely critical.


3. Rinse the 10-mL pipet 
several times with small 
portions of the sample. 
Transfer 10.0 mL of sample 
into another clean, dry 
sample cell (the prepared 
sample).
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Fluoride, Pipet Method, continued

4. Use a pipet filler and 2-
mL Class A volumetric pipet 
to transfer 2.0 mL of 
SPADNS Reagent into each 
sample cell. Cap and swirl to 
mix. 
Note: SPADNS is toxic and 
corrosive; use care while 
measuring.


5. Wait 1 minute. 6. Place the blank in the 
cell holder.


HRS MIN SECHRS MIN SEC
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Fluoride, Pipet Method, continued
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7. Cover the blank with the 
instrument cap. 


8. Press ZERO/SCROLL.
The display will show
“- - - -” then 0.00.
Remove the blank from the 
cell holder.


9. Place the prepared 
sample in the cell holder.







Fluoride, Pipet Method, continued
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10. Cover the sample cell 
with the instrument cap. 


11. Press READ/ENTER.
The display will show
“- - - -”, followed by results 
in mg/L fluoride (F–).


Note: If the instrument 
shows a flashing 2.20 (over 
range), dilute the sample 
with an equal volume of 
water and repeat the test. 
Multiply the result by 2.







Fluoride, Pipet Method, continued

Sampling and Storage
See Sampling and Storage on page 1—30.


Accuracy Check
See Accuracy Check on page 1—30.


Method Performance
See Method Performance on page 1—31.


Standard Calibration Adjust
See Standard Calibration Adjust on page 2—13.


Interferences
See Interferences on page 1—33.


Distillation Procedure
See Distillation Procedure on page 1—35.


Summary of Method
See Summary of Method on page 1—36.
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Fluoride, Pipet Method, continued

Required Reagents
Description Units Cat. No.
SPADNS Reagent Solution for Fluoride ......................................500 mL .........444-49
Water, deionized.....................................................................................4 L .........272-56


Required Apparatus
Pipet Filler, safety bulb ...................................................................... each .....14651-00
Pipet, volumetric, Class A, 2.0 mL.................................................... each .....14515-36
Pipet, volumetric, Class A, 10.0 mL.................................................. each .....14515-38
Thermometer, -10 to 110 °C ............................................................... each ....... 1877-01


Optional Reagents
Drinking Water Quality Control Standard, mixed parameter (1 mg/L Fluoride, 


2 mg/L Nitrate, 2 mg/L Phosphate, 50 mg/L Sulfate)............500 mL .....28330-49
Fluoride Standard Solution, 0.5 mg/L F–....................................500 mL .........405-05
Fluoride Standard Solution, 1.0 mg/L F–....................................500 mL ......... 291-49
Fluoride Standard Solution, 1.0 mg/L F–.................................. 1000 mL ......... 291-53
Fluoride Standard Solution, 1.5 mg/L F–....................................500 mL .........405-15
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Fluoride, Pipet Method, continued

Optional Reagents, continued
Description Units Cat. No.
Silver Sulfate, ACS ............................................................................ 113 g ........ 334-14
Sodium Arsenite Solution ...................................................100 mL MDB .......1047-32
Spec√ ™ Secondary Standards Kit, Fluoride ....................................each .....27125-00
StillVer® Distillation Solution ...................................................... 500 mL ........ 446-49


Optional Apparatus
Cylinder, graduated, 100 mL..............................................................each ........ 508-42
Cylinder, graduated, 250 mL..............................................................each ........ 508-46
Distillation Heater and Support Apparatus Set, 115 V ac..............each .... 22744-00
Distillation Heater and Support Apparatus Set, 230 V ac .............each .... 22744-02
Distillation Apparatus General Purpose Accessories ......................each .... 22653-00


Replacement Parts
Batteries, AAA, alkaline ...................................................................4/pkg .... 46743-00
Instrument Cap/light shield................................................................each .... 59548-00
Instrument Manual..............................................................................each .... 59575-88
Sample Cell, 10-mL, with cap ..........................................................6/pkg .... 24276-06
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Fluoride, AccuVac® Method (0.1 to 2.0 mg/L F–) 


Method 8029
For water, wastewater, and seawater
SPADNS AccuVac® Method* USEPA Accepted (distillation required)


Measuring Hints
• Remove liquid and fingerprints from the sample cells with a soft, dry cloth 


before placing in the instrument.


• If samples cannot be analyzed immediately, see Sampling and Storage on 
page 1—30.


• The optional AccuVac® Snapper simplifies testing by retaining the broken tip, 
minimizing exposure to the sample, and providing controlled conditions for 
filling the ampule.


• SPADNS Reagent contains sodium arsenite. Final solutions will contain 
arsenic (D004) in sufficient concentration to be regulated as a hazardous waste 
for Federal RCRA.


Note: The Pocket Colorimeter II is designed to measure solutions contained in sample cells. 
DO NOT dip the meter in the sample or pour the sample directly into the cell holder.


* Adapted from Standard Methods for Examination of Water and Wastewater.







Fluoride, AccuVac® Method, continued

1. Press the POWER key to 
turn the meter on.
The arrow should indicate 
channel 2. 
Note: See page 2—4 for 
information on selecting the 
correct range channel.


2. Collect at least 40 mL of 
sample in a 50-mL beaker. 
Fill another 50-mL beaker 
with at least 40 mL of 
deionized water.
Note: The sample and water 
should be the same 
temperature (± 1 °C).


3. Fill a SPADNS Fluoride 
AccuVac Ampul with 
sample. Fill another SPADNS 
Fluoride AccuVac Ampul 
with deionized water (the 
blank).
Note: Keep the tip of the 
ampule immersed until the 
ampule fills completely.
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Fluoride, AccuVac® Method, continued

4. Quickly invert the ampuls 
several times to mix. 
Note: Wipe off any liquid or 
fingerprints.


5. Wait 1 minute. 6. Place the blank in the 
cell holder.


HRS MIN SECHRS MIN SEC
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Fluoride, AccuVac® Method, continued

7. Cover the blank with the 
instrument cap. 


8. Press ZERO/SCROLL.
The display will show
“- - - -” then 0.0.
Remove the blank from the 
cell holder.


9. Place the prepared 
sample in the cell holder.
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Fluoride, AccuVac® Method, continued

10. Cover the sample cell 
with the instrument cap.


11. Press READ/ENTER.
The display will show
“- - - -”, followed by results 
in mg/L fluoride (F–).


Note: If the instrument 
shows a flashing 2.2 (over 
range), dilute the sample 
with an equal volume of 
water and repeat the test. 
Multiply the result by 2.
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Fluoride, AccuVac® Method, continued

Sampling and Storage
Samples may be stored in glass or plastic bottles for at least 7 days when cooled to 4 °C 
(39 °F) or lower. Warm samples to room temperature before analysis.


Accuracy Check
Standard Solutions Method
Use a 1.00 mg/L fluoride standard solution in place of the sample. Perform the 
procedure as described above.


A variety of standard solutions covering the entire range of the test is available from 
Hach. Use these in place of the sample to verify technique.


Note: Minor variations between lots of reagent become measurable above 1.5 mg/L. While results in 
this region are usable for most purposes, better accuracy may be obtained by diluting a fresh 
sample 1:1 with deionized water and re-testing. Multiply the result by 2.


Multiparameter standards that simulate typical drinking water concentrations without 
dilution are available to confirm test results. See Optional Reagents on page 1—37.
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Fluoride, AccuVac® Method, continued

Method Performance
Typical Precision (95% Confidence Interval): 


1.0 ± 0.1 mg/L F– (AccuVac Ampul)


1.00 ± 0.06 mg/L F– (Solution)


Estimated Detection Limit:
EDL = 0.1 AccuVac Ampul Method


EDL = 0.03 Solution Method


Standard Calibration Adjust Method
To perform a standard calibration adjustment using the prepared 1.0 mg/L 
standard or using an alternative standard concentration, see Standard Calibration 
Adjust on page 2—13.
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Fluoride, AccuVac® Method, continued

Spec√™ Secondary Standards
Note: Due to improvements in the optical system of the Pocket Colorimeter™ II, the tolerance 


ranges and values on the Certificate of Analysis of previously purchased Spec √ standards 
may no longer be valid. Obtain a new set of standards, or use the Pocket Colorimeter II to 
assign new values to existing standards.


Spec√ Secondary Standards are available to quickly check the repeatability of the 
Pocket Colorimeter™ II instrument. After initial measurements for the Spec√ 
standards are collected, the standards can be re-checked as often as desired to 
ensure the instrument is working consistently.


The Spec√ standards are intended to verify meter performance and do not ensure 
reagent quality, nor do they ensure the accuracy of the test results. Analysis of real 
standard solutions using the kit reagents is required to verify the accuracy of the 
entire Pocket Colorimeter system. The Spec√ Standards should NEVER be used to 
calibrate the instrument. The certificate of analysis lists the expected value and 
tolerance for each Spec√ Standard.


Using the Spec√ Standards for Instrument Verification


1. Place the Spec√ STD 1 into the cell holder with the alignment mark facing the 
keypad. Tightly cover the cell with the instrument cap.
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Fluoride, AccuVac® Method, continued
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2. Press ZERO. The display will show “0.00” or “0.0” depending on the range.
3. Place the blank cell into the cell holder. Tightly cover the cell with the 


instrument cap.
4. Press READ/ENTER. Record the concentration measurement.
5. Repeat steps 1–4 with cells labeled STD 2 and STD 3.
6. Compare these measurements with previous measurements to verify the 


instrument is performing consistently. (If these are the first measurements, 
record them for comparison with later measurements.)


Note: If the instrument is user-calibrated, initial standard measurements of the Spec √ 
Standards will need to be performed again for the user calibration.


Interferences
Sample containers and other glassware used must be very clean. If possible, use 
items for fluoride tests only. Wash potentially contaminated containers with 1:1 
nitric acid or hydrochloric acid. Then rinse thoroughly with deionized water. To 
eliminate uncertainty about container effect, repeat the test using the same 
container. Consistent results indicate no container contamination.


This test is sensitive to small amounts of interference. The following substances 
interfere to the extent shown:







Fluoride, AccuVac® Method, continued

SPADNS Reagent contains enough arsenite to eliminate interference from up to 
5 mg/L chlorine. For higher chlorine concentrations, add 1 drop of Sodium 
Arsenite Solution to 25 mL of sample for each additional 2 mg/L of chlorine.


To check for interference from aluminum, read the concentration 1 minute after 
mixing the reagent solution (step 4), then again after 15 minutes. An appreciable 
increase in concentration suggests aluminum interference. Waiting 2 hours before 
making the final reading will eliminate the effect of up to 3.0 mg/L aluminum.


Concentration Error (mg/L F–)
Alkalinity (as CaCO3) 5000 mg/L –0.1


Aluminum 0.1 mg/L -0.1


Chloride 7000 mg/L +0.1


Iron, ferric 10 mg/L -0.1


Phosphate, ortho 16 mg/L +0.1


Sodium Hexametaphosphate 1.0 mg/L +0.1


Sulfate 200 mg/L +0.1
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Fluoride, AccuVac® Method, continued

Distillation Procedure
(Requires Distillation Heater and Support Apparatus Set)
Most interferences can be eliminated by distilling the sample from an acid solution 
as described below:


1. Set up the distillation apparatus for the general purpose distillation. See the 
Distillation Apparatus Manual. Turn on the water and make sure it is flowing 
through the condenser.


2. Measure 100 mL of sample into the distillation flask. Add a magnetic stir bar 
and turn on the heater power switch. Turn the stir control to 5. Carefully 
measure 150 mL of StillVer® Distillation Solution (2:1 sulfuric acid) into the 
flask. If high levels of chloride are present, add 5 mg of silver sulfate for each 
mg/L chloride present.


3. Turn the heat control setting to 10, with the thermometer in place. The yellow 
pilot lamp lights when the heater is on.


4. When the temperature reaches 180° C (approximately one hour), turn the still 
off. Analyze the distillate by the above method.
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Fluoride, AccuVac® Method, continued

Summary of Method
The SPADNS method for fluoride determination involves the reaction of fluoride 
with a red zirconium-dye solution. The fluoride combines with part of the 
zirconium to form a colorless complex, thus bleaching the red color in proportion 
to the fluoride concentration. This method is accepted by the USEPA for NPDES 
and NPDWR reporting purposes when the samples have been distilled. Seawater 
and wastewater samples require distillation. See Optional Apparatus on page 1—37 
for information on the Distillation Heater and Support Apparatus Set.


Required Reagents
Description Units Cat. No.
SPADNS Fluoride Reagent AccuVac® Ampuls ............................ 25/pkg .... 25060-25
Water, deionized .................................................................................... 4 L ........ 272-56


Required Apparatus
Beaker, 50 mL, pp................................................................................each .......1080-41
Thermometer, -10 to 110 °C................................................................each .......1877-01
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Fluoride, AccuVac® Method, continued

Optional Reagents
Description Units Cat. No.
Drinking Water Quality Control Standard, mixed parameter 1 mg/L Fluoride,


2 mg/L Nitrate, 2 mg/L Phosphate, 50 mg/L Sulfate)............500 mL .....28330-49
Fluoride Standard Solution, 0.5 mg/L F–....................................500 mL .........405-05
Fluoride Standard Solution, 1.0 mg/L F–....................................500 mL ......... 291-49
Fluoride Standard Solution, 1.0 mg/L F–.................................. 1000 mL ......... 291-53
Fluoride Standard Solution, 1.5 mg/L F–....................................500 mL .........405-15
Silver Sulfate, ACS.............................................................................113 g .........334-14
Sodium Arsenite Solution................................................... 100 mL MDB....... 1047-32
Spec√™ Secondary Standards Kit, Fluoride..................................... each ..... 27125-00
StillVer® Distillation Solution.......................................................500 mL .........446-49


Optional Apparatus
Description Units Cat. No.
AccuVac® Snapper Kit ........................................................................ each .....24052-00
Cylinder, graduated, 100 mL ............................................................. each .........508-42
Cylinder, graduated, 250 mL ............................................................. each .........508-46
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Optional Apparatus, continued
Description Units Cat. No.
Distillation Heater and Support Apparatus Set, 


115 V ac ............................................................................................each .... 22744-00
Distillation Heater and Support Apparatus Set, 


230 V ac............................................................................................each .... 22744-02
Distillation Apparatus General Purpose Accessories ......................each .... 22653-00


Replacement Parts
Batteries, AAA, alkaline ...................................................................4/pkg .... 46743-00
Instrument Cap/light shield................................................................each .... 59548-00
Instruction Manual..............................................................................each .... 59575-88
Sample Cell, 10-mL, with cap ..........................................................6/pkg .... 24276-06
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Instrument Operation


Key Functions


Key Description Function


POWER On/Off/Backlight 
To turn on the backlight, turn on the instrument, then 
press and hold the power key until the backlight turns 
on. Press and hold again to turn off the backlight. This 
key functions the same in all instrument modes and 
ranges.


ZERO/SCROLL In measurement mode, sets the instrument to zero. 
In menu mode, scrolls through menu options. Also 
scrolls numbers when entering or editing a value.


READ/ENTER In measurement mode, initiates sample measurement. 
In menu mode, selects a menu option. When entering 
numbers, moves one space to the right and executes 
the function when the entry is complete.
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Instrument Operation, continued

Menu Selections
Press the MENU key to access the menu selections.


Switching Ranges
1. Press the MENU key. The display will show “SEL”. A flashing arrow indicates 


the current range. 
2. Press the READ/ENTER key to toggle between ranges. 
3. Press MENU again to accept and exit back to the measurement screen. 


Setting the Time
1. Press the MENU key, then press the ZERO/SCROLL key until the display shows 


a time in the “00:00” format. 


MENU Enter/Exit the menu mode
Press and hold for approximately 5 seconds to enter 
user-entered method mode.


Key Description Function

2—4







Instrument Operation, continued

2. Press READ/ENTER. The digit to be edited will flash. 
3. Use the ZERO/SCROLL key to change the entry, then press READ/ENTER to 


accept and advance to the next digit. The time is entered in 24-hour format.


Recalling Stored Measurements
1. Press the MENU key, then press the ZERO/SCROLL key until the display shows 


RCL. The instrument automatically stores the last 10 measurements. 
2. In RCL, press READ/ENTER to recall the stored measurements, beginning with 


the most recent measurement taken. The meter stores the measurement 
number as 01 (most recent) through 10 (oldest), the time the measurement was 
taken, and the measurement value. The ZERO/SCROLL key allows for selection 
of a specific measurement by number. The READ/ENTER key scrolls through all 
stored data points. 
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Instrument Operation, continued

Battery Installation
Figure 1 on page 2—7 provides an exploded view of battery installation. 


1. Unhook the latch and remove the battery compartment cover. The polarities 
are shown on the battery holder. 


2. Place the four batteries provided with the instrument in the holder as indicated 
and replace the battery compartment cover. The display will show the software 
version number (e.g., “P 1.6”) after correct battery installation. 


When replacing discharged batteries, always replace the complete set of four 
alkaline batteries. Rechargeable batteries are not recommended and cannot be 
recharged in the instrument.


Note: The Low Battery icon will appear on the display when the batteries have 10% battery life 
remaining. The battery icon will flash when the batteries are too low to complete 
measurements. See Instrument Keys and Display on page 1—13.
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Figure 1 Battery Installation
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Error Codes
When the instrument cannot perform the function initiated by the operator, an 
error message will appear in the display. Refer to the appropriate message 
information below to determine what the problem is and how it can be corrected. 
Resolve error messages in the order that they appear on the display. Service Centers 
are listed in page 2—37.


Error Messages
1. E-0 No Zero (User mode)


Error occurs when trying to read a standard in the user calibration mode 
before setting the meter to zero.


• Zero the instrument on an appropriate blank.
2. E-1 Ambient Light Error


There is too much light present to take a valid measurement.


• Verify instrument cap is correctly seated.
• If the problem persists, contact a Service Center (page 2—37).
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Error Codes, continued

3. E-2 LED Error
The LED (light source) is out of regulation.


• Replace batteries.
• Verify LED lights up (inside the cell holder) when the READ/ENTER or 


ZERO/SCROLL key is pressed.
• If the problem persists, contact a Service Center (page 2—37).
Note: When an E-1 or E-2 error occurs on a measurement, the display will show “_.__”. (The 


decimal place is determined by the chemistry.) If the E-1 or E-2 error occurs while 
zeroing the meter, the meter will require the user to re-zero.


4. E-3 Standard Adjust Error
The value obtained on the prepared standard exceeds the adjustment limits 
allowed for the standard concentration, or the concentration of the standard is 
outside the concentration range allowed for standard calibration adjust.


• Prepare the standard and rerun according to the procedure.
• Prepare a standard at or near the recommended concentrations given in the 


procedure.
• Verify that the concentration of the standard has been entered correctly.
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Error Codes, continued

• If the problem persists, contact a Service Center (page 2—37).
5. E-6 Abs Error (User mode)


Indicates that the absorbance value is invalid, or indicates an attempt to make 
a curve with less than two points.


• Enter or measure the absorbance value again. 
• If the problem persists, contact a Service Center (page 2—37). 


6. E-7 Standard Value Error (User mode)
Standard concentration is equal to another standard concentration that is 
already entered.


• Enter the correct standard concentration.
• If the problem persists, contact a Service Center (page 2—37).


7. E-9 Flash Error
The meter is unable to save data.


• If the problem persists, contact a Service Center (page 2—37).
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Error Codes, continued

8. Underrange—flashing number below stated test range
• Verify instrument cap is correctly seated.
• Check zero by measuring a blank. If error recurs, re-zero the instrument.
• If the problem persists, contact a Service Center (page 2—37).
Note: See Maximum/Minimum Displayed Value on page 2—26 for more information.


9. Overrange—flashing number above stated test range
Note: Flashing value will be 10% over the upper test limit.


• Check for light blockage.
• Dilute and retest sample.
Note: See Maximum/Minimum Displayed Value on page 2—26 for more information.
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Standard Calibration Adjust
The Pocket Colorimeter™ II instrument is factory-calibrated and ready for use 
without user calibration. Use of the factory calibration is recommended unless the 
user is required to generate a calibration. The Standard Calibration Adjust can be 
used to meet regulatory requirements.


This feature allows the factory default calibration curve to be adjusted with a 
known standard. Use the standard described in the procedure.


1. Place a blank in the meter (in measurement mode). Press ZERO/SCROLL.
2. Place the reacted standard in the meter. Press READ/ENTER.
3. Press MENU, then press ZERO/SCROLL until the display shows “SCA”. 
4. Press READ/ENTER to display the standard calibration adjust value. 
5. Press READ/ENTER to adjust the curve to the displayed value. The meter will 


return to the measurement mode and the Calibration Adjusted icon will appear 
in the display window.


If an alternate concentration is used, or if a standard concentration is not given:


6. Repeat steps 1–4.
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Standard Calibration Adjust, continued

7. Press ZERO/SCROLL to access the Edit function, then press READ/ENTER to 
begin editing. The digit to be edited will flash. Use the ZERO/SCROLL key to 
change the entry, then press READ/ENTER to accept and advance to the 
next digit.
When the last digit is entered, press READ/ENTER and the meter will adjust the 
curve to the value entered. The meter will return to measurement mode and the 
Calibration Adjusted icon will appear in the display window.


To turn off Standard Calibration Adjust (SCA):


1. Press MENU. 
2. Press ZERO/SCROLL until “SCA” appears in the display. 
3. Press READ/ENTER, then press ZERO/SCROLL until “Off” appears in the display. 
4. Press READ/ENTER to turn off SCA.


Note: Perform another standard calibration adjust to turn SCA on again.


Note: For meters with factory-calibrated ranges or methods, Standard Calibration Adjust 
(SCA) will be disabled when a user-entered method is programmed into the meter. To 
turn SCA back on, restore the meter to factory default calibration. See Retrieving the 
Factory Calibration on page 2—25.
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User-Entered Calibration 


Overview
The Pocket Colorimeter™ II will accept a user-prepared calibration curve. The curve 
can extend from 0 to 2.5 absorbance. A user-prepared calibration curve may be 
entered into any channel that does not contain a factory-programmed curve. These 
channels are labeled “abs” on instruments having a single factory calibration or 
are labeled “1” and “2” on the uncalibrated single wavelength instruments. Any 
chemistry that can be run at the instrument wavelength may be user-entered in 
these channels. 


Using prepared standard solutions that cover the range of interest, the meter 
generates a calibration curve by calculating the straight-line segments between 
each standard entered. A calibration curve may be entered using the keypad. 
Factory-entered calibration curves may also be recalculated or adjusted using the 
same procedure. 


To enter the user-entered calibration mode, press the MENU key and hold it down 
until the display shows “USER” (about 5 seconds), followed by “CAL”. Press 
ZERO/SCROLL to scroll through the options.


Note: If the meter does not display USER followed by CAL after pressing the MENU key, the 
factory calibration cannot be modified on this channel.
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User-Entered Calibration, continued

• CAL—Used to enter and edit standard values and measure absorbance values, 
or review the existing calibration. 


• Edit—Used to enter and edit standard values and absorbance values with the 
keypad or review the existing calibration. Used to enter a predetermined 
calibration curve.


• dFL—Used to return the instrument back to the default factory calibration. 
User-entered calibrations are stored upon exit from the calibration or 
edit modes. 


Note: To return to factory settings, following the instructions in Retrieving the Factory 
Calibration on page 2—25.


If the instrument is shut off or loses power during data entry, all edits will be lost. 
Automatic shut-off in user-entered calibration entry mode is 60 minutes. 


CAL and Edit Submenus
In CAL mode, standard values are entered and absorbance values are measured. In 
Edit mode, standard and absorbance values are entered.


• To select CAL from the User menu, press READ/ENTER.


• To select Edit from the User menu, press ZERO/SCROLL and READ/ENTER. 
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User-Entered Calibration, continued

• Once in the CAL or Edit option, press the READ/ENTER key to navigate through 
each option.


Note: Press ZERO/SCROLL to quickly scroll through each option.


Calibration Procedure Using Prepared Standards
Note: Deionized water or a reagent blank can be used to zero during the calibration procedure. 


Calibrations generated with deionized water as the zero will give less accurate results if 
the reagent blank is significantly more turbid or colored than deionized water. Use the 
deionized water or the reagent blank as the zero concentration point (S0) in the following 
calibration procedure.


1. Turn on the instrument and select the range to be calibrated. An arrow at the 
top of the display will point to the selected range. To change ranges, press the 
MENU key, then use the READ/ENTER key to toggle between ranges 1 and 2. 
Press MENU again to return to measurement mode.


2. Follow the procedure for the chemical method to be calibrated. Prepare a 
reagent blank (if needed) and a standard solution. Allow the color to 
develop fully.
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User-Entered Calibration, continued

3. Insert the reagent blank or deionized water into the meter and cover with the 
cap. Press the ZERO/SCROLL key. The meter will display “- - - -”, followed by 
“0.000”. This initializes (zeroes) the meter.


4. Press the MENU key and hold it down until the display shows “USER”, followed 
by “CAL”. Press READ/ENTER to enter the calibration mode.


5. In factory-calibrated meters, S0 will appear in the display.
Note: When recalibrating a factory-calibrated meter or range, RES (resolution) cannot 


be changed.


6. In uncalibrated meters or meters with ranges labeled Abs, “RES” will appear. 
Press ZERO/SCROLL to review the current resolution (decimal placement). Press 
ZERO/SCROLL again to accept the current resolution. To change the resolution, 
press READ/ENTER, then ZERO/SCROLL to change the resolution. Press 
READ/ENTER to accept the new resolution. “S0” will appear on the display.


7. Press the READ/ENTER key again, then enter the blank value. 
Note: Press the READ/ENTER key to move from digit to digit. Use the ZERO/SCROLL key to 


change the number. 


8. After completing entry of the blank value, press the READ/ENTER key. The 
display will show “A0”.
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User-Entered Calibration, continued

9. Insert the reagent blank or deionized water into the cell holder. Cover the 
blank with the instrument cap.


10. Press the READ/ENTER key. The meter will measure and display the absorbance 
value for “S0”.


11. Remove the sample blank. Press the ZERO/SCROLL key. “S1” will appear. Press 
the READ/ENTER key, then enter the first standard value. 
Note: Press the READ/ENTER key to move from digit to digit. Use the ZERO/SCROLL key to 


change the number.


12. After completing entry of the first standard value, press the READ/ENTER key. 
The display will show “A1”.


13. Insert the first reacted standard solution into the cell holder. Cover the 
prepared standard with the instrument cap.


14. Press the READ/ENTER key. The meter will measure and display the absorbance 
value for S1.


15. The calibration is complete with two points. If additional standards are 
required, press ZERO/SCROLL until “Add” appears on the display. Repeat 
steps 11–14 to enter additional standards.
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User-Entered Calibration, continued

16. Press the MENU key twice to exit and accept the changes. The instrument will 
use this calibration to determine the displayed concentration of future sample 
measurements.


Entering a Predetermined Calibration Curve
Note: Entering a predetermined calibration curve requires at least two data pairs. Each data 


pair requires a concentration value and the absorbance value for the given 
concentration. Up to 10 data pairs may be entered. This procedure uses the 
Edit mode.


1. Turn on the instrument and select the range to be calibrated. An arrow at the 
top of the display will point to the selected range. To change ranges, press the 
MENU key, then use the READ/ENTER key to toggle between ranges 1 and 2. 
Press MENU again to return to measurement mode.


2. Press the MENU key and hold it down until the display shows “USER”, followed 
by “CAL”. Press ZERO/SCROLL to scroll to EDIT. Press READ/ENTER. 


3. In uncalibrated meters or in Abs range, “RES” will appear. Press ZERO/SCROLL. 
To change the resolution (decimal placement), press READ/ENTER. Press 
ZERO/SCROLL to select the new resolution, then press READ/ENTER to accept. 
“S0” will appear on the display.
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4. Enter the concentration value and absorbance value of the first data pair 
(S0, A0).


5. To enter the S0 value, press READ/ENTER. Use the ZERO/SCROLL key to select 
the numerical value, then press the READ/ENTER key to accept the entry and 
advance to the next decimal place. Repeat this sequence until the S0 
concentration value is entered. 


6. After editing the S0 value, press READ/ENTER to accept. “A0” will appear on 
the display.


7. To enter the absorbance value for S0, press the READ/ENTER key to go to entry 
mode. Use the ZERO/SCROLL key to select the numerical value, then press the 
READ/ENTER key to accept the entry and advance to the next decimal place. 
Repeat this sequence until the absorbance value for S0 is entered. 


8. After entering A0, press READ/ENTER to accept. “S1” will appear on the 
display. 


9. Repeat steps 5 through 8 for each standard value and absorbance value pair in 
the calibration curve
Note: After A1 is entered, Add will appear in the display. If additional data pairs are to be 


entered, press READ/ENTER and continue with step 9.
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10. When all the calibration data has been entered, press MENU twice to return to 
the measurement mode.


Editing a User-entered or Factory Calibration Curve
1. Press the MENU key and hold it down until the display shows “USER”, followed 


by “CAL”. Press ZERO/SCROLL until EDIT appears.
Note: If the meter does not display USER followed by CAL after pressing the MENU key, the 


factory calibration cannot be modified on this channel.


2. Press the READ/ENTER key to enter Edit mode. In factory-calibrated meters, 
“S0” will appear in the display.
Note: When editing a factory-calibrated meter or range, RES (resolution) cannot be changed.


Note: When RES or S0 appears in the display, press ZERO/SCROLL to quickly scroll to the 
data to be edited.


3. In uncalibrated meters or in Abs range, “RES” will appear. Press ZERO/SCROLL 
to review the current resolution. Press ZERO/SCROLL again to accept the 
displayed resolution. To change the resolution (decimal placement), press 
READ/ENTER. Press ZERO/SCROLL to select the new resolution, then press 
READ/ENTER to accept. “S0” will appear on the display.
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4. Press READ/ENTER. The current concentration value for S0 will appear on the 
display.


5. To edit the S0 value, press READ/ENTER. Use the ZERO/SCROLL key to select the 
numerical value, then press the READ/ENTER key to accept the entry and 
advance to the next decimal place. Repeat this sequence until the S0 
concentration value is entered. 


6. After editing the S0 value, press READ/ENTER to accept. “A0” will appear on 
the display.


7. To edit the absorbance value for S0, press the READ/ENTER key to go to entry 
mode. Use the ZERO/SCROLL key to select the numerical value, then press the 
READ/ENTER key to accept the entry and advance to the next decimal place. 
Repeat this sequence until the absorbance value for S0 is entered. 


8. After editing A0, press READ/ENTER to accept. “S1” will appear on the display. 
9. Repeat steps 4 through 8 for each standard value and absorbance value pair in 


the calibration curve.
10. When all calibration data has been reviewed or edited, “ADD” will appear in 


the display.
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User-Entered Calibration, continued

11. Press READ/ENTER to add more calibration points, or press MENU twice to 
return to the measurement mode. 
Note: When a factory calibration curve has been edited, the “calibration adjust” icon will 


appear in the display.


Exiting the Calibration Routine
Exit the calibration routine by pressing the MENU key to return to measurement 
mode. The instrument uses the last completed user-entered calibration or the 
factory calibration if no user-entered calibration has been completed.


Deleting Calibration Points
1. Select the range containing user-entered calibration points. See Switching 


Ranges on page 2—4.
2. Press and hold the MENU key until “USER”, then “CAL” appears. Press 


READ/ENTER.
Note: Calibration points can also be deleted in Edit mode.


3. Press ZERO/SCROLL to select the point to delete (e.g., S0 or S1 or S2). Press 
READ/ENTER.
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User-Entered Calibration, continued

4. The left digit will flash. Press ZERO/SCROLL until “dEL” appears. (“dEL” will 
appear after the numeral 9.)


5. Press READ/ENTER to delete. Repeat for all points to be deleted.
Note: The minimum number of valid points is two. For example, if five points have been 


entered, three can be deleted using this feature.


6. Press MENU to return to the measurement mode.


Retrieving the Factory Calibration
1. Select the range to restore factory default calibration. See Switching Ranges 


on page 2—4.
2. Press and hold the MENU key until “USER”, then “CAL” appears. 


Note: If the meter does not display USER followed by CAL after pressing the MENU key, the 
factory calibration cannot be modified on this channel.


3. Press the ZERO/SCROLL key to find dFL. 
4. Press the READ/ENTER key to select dFL and restore the instrument to the 


factory default calibration.
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User-Entered Calibration, continued

Note: For meters with factory-calibrated ranges or methods, Standard Calibration Adjust 
(SCA) will be disabled when a user-entered method is programmed into the meter. To 
turn SCA back on, restore the meter to factory default calibration.


Maximum/Minimum Displayed Value
In meters with absorbance (Abs) ranges, the maximum displayed value and 
minimum displayed value is related to the value of the standards entered in a user 
calibration. 


Measurements that exceed the minimum or maximum standards entered in the 
user calibration will return a flashing number indicating “underrange” or 
“overrange”. See Error Codes (page 2—12) for more information. 


Example 1 


For a calibration with the following standards:


S0=0.000
S1=1.000


Maximum Displayed Value 1.000


Minimum Displayed Value 0.000
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User-Entered Calibration, continued

Example 2


For a calibration with the following standards:


S0=1.00
S1=2.00
S2=4.00


For Hach-calibrated programs, the maximum and minimum displayed values 
always equal the factory-calibrated values and cannot be changed. 


Maximum Displayed Value 4.00


Minimum Displayed Value 1.00
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Certification
Hach Company certifies this instrument was tested thoroughly, inspected, and 
found to meet its published specifications when it was shipped from the factory.


The Pocket Colorimeter™ II instrument has been tested and is certified as indicated 
to the following instrumentation standards:


EMC Immunity:
Per 89/ 336/ EEC EMC: EN 61326: 1998 (Electrical Equipment for measurement, 
control and laboratory use—EMC requirements). Supporting test records by 
Hach Company, certified compliance by Hach Company.


Standard(s) include:
IEC 1000-4-2: 1995 (EN 61000-4-2: 1995) Electro-Static Discharge Immunity
(Criteria B)


IEC 1000- 4- 3: 1995 (EN 61000- 4- 3: 1996) Radiated RF Electro- Magnetic Field 
Immunity (Criteria A)


Additional Immunity Standard(s) include:
ENV 50204: 1996 Radiated Electromagnetic Field from Digital Telephones 
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Certification, continued

(Criteria A) Radio Frequency Emissions:
Per 89/ 336/ EEC EMC: EN 61326: 1998 (Electrical Equipment for measurement, 
control and laboratory use—EMC requirements) “Class B” emission limits. 
Supporting test records from Hach EMC Test Facility, certified compliance by Hach 
Company.


Additional Radio Frequency Emissions Standard(s) include:
EN 55022 (CISPR 22), Class B emissions limits.


Canadian Interference-causing Equipment Regulation, IECS-003, Class A: 
Supporting test records from Hach EMC Test Facility, certified compliance by Hach 
Company.


This Class A digital apparatus meets all requirements of the Canadian 
Interference-causing Equipment Regulations.


Cet appareil numérique de la classe A respecte toutes les exigences du Règlement 
sur le matériel brouilleur du Canada.


FCC Part 15, Class “A” Limits: Supporting test records from Hach EMC Test 
Facility, certified compliance by Hach Company.
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Certification, continued

This device complies with Part 15 of the FCC Rules. Operation is subject to the 
following two conditions:


(1) This device may not cause harmful interference, and (2) This device must accept 
any interference received, including interference that may cause undesired 
operation. Changes or modifications to this unit not expressly approved by the 
party responsible for compliance could void the user's authority to operate the 
equipment.


This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with 
the instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful 
interference, in which case the user will be required to correct the interference at 
his own expense. The following techniques of reducing the interference problems 
are applied easily.
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Certification, continued

1. Remove power from the Pocket Colorimeter instrument by removing one of its 
batteries to verify that it is or is not the source of the interference.


2. Move the Pocket Colorimeter instrument away from the device receiving the 
interference.


3. Reposition the receiving antenna for the device receiving the interference.
4. Try combinations of the above.
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GENERAL INFORMATION
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At Hach Company, customer service is an 
important part of every product we make.


With that in mind, we have compiled the 
following information for your convenience.
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How to Order
By Telephone: By Mail:
6:30 a.m. to 5:00 p.m. MST Hach Company
Monday through Friday P.O. Box 389
(800) 227-HACH (800-227-4224) Loveland, Colorado 80539-0389 U.S.A.


By FAX: For order information by E-mail:
(970) 669-2932 (Hach Loveland) orders@www.hach.com


Information Required:
• Hach account number (if available) • Purchase order number


• Billing address • Catalog number


• Shipping address • Brief description or model number


• Your name and phone number • Quantity
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How to Order, continued

Technical and Customer Service (USA only)
Hach Technical and Customer Service Department personnel are eager to answer 
questions about our products and their use and to take your orders. Specialists in 
analytical methods, they are happy to put their talents to work for you. 
Call 1-800-227-4224 or E-mail techhelp@hach.com.


International Customers
Hach maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send E-mail to intl@hach. com or call (970) 669-3050.


In Canada
Hach Instrument Service Centre, Winnipeg, Manitoba, Canada


Telephone: (204) 632-5598; (800) 665-7635


FAX: (204) 694-5134
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Repair Service
Authorization must be obtained from Hach Company before sending any items 
for repair. Please contact the Hach Service Center serving your location.


In the United States: Canada:
Hach Company Hach Sales & Service Canada Ltd.
100 Dayton Avenue 1313 Border Street, Unit 34
Ames, Iowa  50010 Winnipeg, Manitoba R3H 0X4
(800) 227-4224 (USA only) (800) 665-7635 (Canada only)
FAX: (515) 232-3835 Telephone: (204) 632-5598


FAX: (204) 694-5134
E-mail: canada@hach.com


Latin America, Caribbean, Africa, Europe, the Middle East,
Far East, Indian Subcontinent: or Mediterranean Africa:
Hach Company World Headquarters HACH Company, c/o
P.O. Box 389 Dr. Bruno Lange GmbH & CO. KG
Loveland, Colorado 80539-0389 U.S.A. Willstätterstr. 11
Telephone: (970) 669-3050 40549 Düsseldorf, Germany
FAX: (970) 669-2932 Telephone: +49/(0)211/52 88-0
E-mail: intl@hach. com. FAX: +49/(0)211/52 88-134
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Warranty
Hach Company warrants this product to the original purchaser against any defects 
that are due to faulty material or workmanship for a period of two years from date 
of shipment. 


In the event that a defect is discovered during the warranty period, Hach Company 
agrees that, at its option, it will repair or replace the defective product or refund the 
purchase price, excluding original shipping and handling charges.   Any product 
repaired or replaced under this warranty will be warranted only for the remainder 
of the original product warranty period. 


This warranty does not apply to consumable products such as chemical reagents; 
or consumable components of a product, such as, but not limited to, lamps 
and tubing. 


Contact Hach Company or your distributor to initiate warranty support.  Products 
may not be returned without  authorization from Hach Company.
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Warranty, continued

Limitations
This warranty does not cover:


• damage caused by acts of God, natural disaster, labor unrest, acts of war 
(declared or undeclared), terrorism, civil strife or acts of any 
governmental jurisdiction


• damage caused by misuse, neglect, accident or improper application 
or installation


• damage caused by any repair or attempted repair not authorized by 
Hach Company


• any product not used in accordance with the instructions furnished by 
Hach Company


• freight charges to return merchandise to Hach Company


• freight charges on expedited or express shipment of warranted parts 
or product


• travel fees associated with on-site warranty repair
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Warranty, continued

This warranty contains the sole express warranty made by Hach Company in 
connection with its products.  All implied warranties, including without limitation, 
the warranties of merchantability and fitness for a particular purpose, are 
expressly disclaimed.


Some states within the United States do not allow the disclaimer of implied 
warranties and if this is true in your state the above limitation may not apply to 
you.  This warranty gives you specific rights, and you may also have other rights 
that vary from state to state.


This warranty constitutes the final, complete, and exclusive statement of warranty 
terms and no person is authorized to make any other warranties or representations 
on behalf of Hach Company.


Limitation of Remedies
The remedies of repair, replacement or refund of purchase price as stated above are 
the exclusive remedies for the breach of this warranty.  On the basis of strict 
liability or under any other legal theory, in no event shall Hach Company be liable 
for any incidental or consequential damages of any kind for breach of warranty or 
negligence.
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Palintest         
INSTRUMENTS 
_______________________________________________________________________________________ 


 
 


PHOTOMETER 7100 
Your Palintest direct-reading photometer is designed to give long and 
trouble-free operation. To ensure you get the best out of this photometer, 
please read these instructions carefully and follow the procedures 
recommended. 


The photometer is suitable for use in both the plant room and the laboratory, 
or for portable use at the waterside. It is sturdy and robust but should always 
be regarded as a scientific instrument. Treat it in the same way that you 
would a watch or a camera. It is designed to resist moisture and spills but 
careless use will almost certainly result in damage or reduce the life of the 
instrument. 


Here are 10 hints on keeping the photometer clean, free from contamination 
and in good working order :- 


1 Prepare your workplace before use. Make sure that you have enough 
space to work with the photometer and with the reagent systems. 


2 Do not pour out samples or prepare the tests directly over the instrument. 
Remember to cap the tube before reading in the instrument. 


3 Always cap the test tubes after preparing the blank and test sample. 


4 Wipe test tubes on a clean tissue to remove drips or condensation before 
placing in the photometer. 


5 Do not leave tubes standing in the photometer test chamber. Remove 
the tubes immediately after each test. 


6 Immediately wipe up any drips or spillages onto the instrument or into the 
test chamber with a clean tissue. 


7 Keep the instrument clean. Clean the test chamber regularly using a 
moistened tissue or cotton bud. 


8 Keep the instrument away from all chemicals and cleaning materials. Do 
not place the instrument on top of chemical drums or barrels. 


9 Keep the instrument in a clean, dry place when it is not in use. Keep it on 
a clean, dry bench away from chemicals, place it in a storage cupboard 
or keep it in a carrying case. 


10 Keep the carrying case (where supplied) in a clean, dry condition. Make 
sure that any solutions which have spilled or drained into the carrying case 
are dried up before the case is closed up and the instrument is put away. 


® 
INST.7100.C 
  Version 3-01/09 
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OPERATING PRINCIPLE 


The Palintest direct-reading photometer is an instrument for measuring colour 
intensity. Light is passed through a test tube containing the sample solution, and 
then through a coloured filter onto a photodetector. Filters have been chosen so that 
light of a specific wavelength is selected. When the solution is completely 
colourless, all of the light passes through the sample. With coloured samples, light is 
absorbed and that which passes through the sample is proportionately reduced. 


In Palintest test procedures, the direct-reading photometer is used to measure the 
colour which is produced when chemical reagents are reacted with the water 
sample. In these tests, the colour intensity produced is proportional to the 
concentration of the parameter under test. 


The photometer is pre-programmed with calibrations for each test parameter. 
Different test procedures are carried out at different wavelengths to optimize the 
sensitivity of each test.  The required wavelength is selected automatically by 
the instrument.  


The calibrations are accessed by entering a unique program number at the 
start of each test procedure. This enables the instrument to select the 
appropriate wavelength filter automatically and allows the photodiode 
response to be converted to a concentration reading.  The instrument thus 
displays a direct-reading of the test result.  


The photometer is ideally suited for general analytical applications. The 
instrument can be used as a laboratory or field photometer for standard 
analytical methods or for comparison of coloured solutions. 


For general analytical applications, Transmittance (test program 0), or 
Absorbance (test program 1) can be chosen. 
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Power Supply 


The photometer is designed to operate on alkaline batteries.   


The photometer features a battery indicator – see ‘System Mode’ functions.  A 
minimum voltage of 3.0V is needed to operate the photometer. 


In addition to the above feature, a battery-warning message will appear automatically 
on the display when the battery voltage becomes low. The batteries should be 
replaced as soon as possible after the warning message appears.  


Replacing the Batteries 


The battery compartment in the base of the instrument is secured by four screws. 
To replace the batteries, remove the cover and install the batteries, observing the 
correct polarity as indicated.  Use 3 x 1.5V 'AA’ alkaline batteries or equivalent.  


To avoid corrosion damage through leakage, remove batteries from the instrument 
if it is to be stored or left unused for a long period of time. 
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GENERAL PHOTOMETER OPERATION  


The photometer is controlled by a simple intuitive menu system. 


� The highlight indicates the active line or section of the screen. 


� The � and � keys move the highlight through the menu choices. 


� The  and � keys allow selection of options. 


� The flashing cursor in the ‘options menu’ at the bottom of the screen 
indicates the action which will occur if the [OK] button is pressed. 


Operating Modes 


The photometer has two distinct operating modes - the PHOTOMETER mode 
and the SYSTEM mode. 


The PHOTOMETER mode is the normal operating mode for taking photometer 
readings. This mode is engaged automatically when the instrument is turned on 
by pressing the      key.  


In order to conserve battery life the photometer will switch off automatically 
after use. The switch off period is five minutes. 


The SYSTEM mode is used to set the system options. This mode is engaged 
when the photometer is turned on using the     key and then selecting 'System' 
using the  and � keys and pressing [OK].   
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SYSTEM MODE 


When the instrument is first used, the SYSTEM mode should be used to set 
the preferred operating options: 


• Use the � and � keys to scroll through the features. 


• Use the  and � keys to select the options.   


• Press [OK] to accept the selections and return to PHOTOMETER mode. 


Back Light 


The graphic display features a backlight to enhance the display contrast.  This 
may be switched off to conserve battery power. 


Language Options 


The photometer can be operated in a number of different languages. When a 
particular language is selected, the test names and operating commands will 
appear in that language. Certain tests and unit options are provided in 
accordance with the conventions of particular countries and are only available 
when the photometer is switched to the language concerned. Select the 
language required from English, French, German, Spanish or Italian. 


Units 


The photometer offers the choice of result expressed in mg/l, ppm, mmol/l, 
µmol and g/l. 


Battery Level 


A battery level indicates the remaining battery life.  At least 3.0V is required for 
successful operation of the instrument. 
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TAKING PHOTOMETER READINGS 


The photometer is very simple to use.  Screen prompts guide the user towards 
the test result. The following sections describe how to get the best out of the 
system. 


Program Numbers and Test Instructions 


Each test is identified by a separate program number or named key. Program 
numbers are shown in test instruction sheets supplied with the instrument or 
reagent systems. For some tests, a choice of different programs is offered in 
order to give the option of the result in different forms (eg for Nitrate - NO3 or 
Nitrate Nitrogen - NO3-N). 


In certain methods, the test can be continued to a further stage - for example 
in the tests free chlorine and total chlorine. This is allowed for in the 
programming of the photometer. In these tests once the first stage result is 
obtained, the ‘Follow-On’ option may be selected to progress the test to the 
next program stage or stages and the result will be calculated automatically.  


These continuation programs have their own program number for reference 
purposes although direct access to these programs may be restricted.  


Blank and Sample Tubes 


A BLANK TUBE is needed each time the photometer is used. This enables the 
instrument to be set automatically and compensates for any inherent colour in 
the test sample. It is important therefore to understand the meaning of the 
term 'BLANK TUBE'. 


The BLANK TUBE is a test tube filled with the water being tested only. It is 
important to use the actual water to be tested to provide a true comparison for 
the test results. 


The term 'SAMPLE TUBE' is used to describe the tube containing the water 
sample to which the reagents have been added in accordance with the 
appropriate test instructions. This tube is used to take the photometer reading. 


Light Cap 


A light cap is provided with the photometer. This cap fits over the test chamber 
and prevents stray light reaching the photodiode. 


It is NOT necessary to use the light cap when using the photometer indoors or 
under shaded outdoor light. The light cap should however be used when 
working out of doors in strong sunlight. The light cap is also recommended 
when carrying out turbidity-based tests such as the cyanuric acid test, under 
bright or variable lighting conditions. Test instructions indicate when the light 
cap should be used. 
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Getting the Best Results 


Success in obtaining accurate and consistent test results will depend on the 
care with which test procedures are carried out. Always follow the test 
instructions carefully and observe the stated standing periods and temperature 
conditions where applicable. 


Wipe test tubes free from condensation before placing in the photometer. Test 
tubes should always be kept in a clean condition. Wash and dry carefully after 
use. Dirty tubes may be soaked in weak detergent solution if necessary. 
Tubes which become stained or scratched in use should be replaced. 


Taking Test Readings 


1 Press      key.  The instrument displays the ‘Choose a Test’ menu box, with 
the last test program used highlighted as the active line. 


 The cursor will flash on the [OK] symbol of the ‘options menu' at the bottom 
of the screen. 


 Press [OK] to accept this program. 


2 To choose a different test program, either use the � and � keys to scroll 
through the menu options, or use the numeric keys to enter the Phot 
number of the desired test. 


 Press [OK] to accept the selected program. 


3 The following display will appear :- 


  


 


 


 


 Place a BLANK TUBE in the test chamber, then press [OK]. 


 NOTE: The instrument is designed to hold the blank setting as long as the instrument 
is switched on.  This stage will be omitted when further tests are being carried out.  
However, when changing to a test which requires a coloured or reagent blank, or 
uses a tube of a different diameter, the ‘Insert Blank’ prompt will be displayed. 


4 The instrument will be set automatically, and after a few seconds the 
following display will appear :- 


 
  
 
 
 
 


 Place SAMPLE TUBE in the test chamber, then press [OK]. 


Chlorine-Free / 5


Phot 007


Insert Blank


Choose a TestOK


Chlorine-Free / 5


Phot 007


Insert Sample


Blank - Choose a Test - TimeOK
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5 The instrument will take the reading and display the result as follows, for 
example :- 


 


 The following symbols indicate the result is out of test range :- 


Result is higher than range  > > 


Result is lower than range   < < 


6 The ‘Options’ menu offers the choice to :- 


 ‘Choose a Test’ - return to the menu of test programs and select another test 


 ‘Read’ - read further sample tubes of the currently selected test 


 ‘Blank’ - re-blank the instrument 


 ‘Follow-On’ - carry out a continuation test if available. 


 
Continuation Tests (Certain Tests Only) 


1 Select ‘Follow-On’ and press [OK] during the result display period of the 
foregoing test stage.  The ‘Insert Sample’ screen will appear. 


 Place SAMPLE TUBE in the test chamber, then press [OK]. 


2 The instrument will take the reading and calculate the result from the 
combination of readings (where appropriate).  The result will be displayed 
as follows, for example: 


 


3 During the display period, the same options are available as at the end of a 
normal test program.  Select ‘Return’ from the ‘options menu' to take the 
program back to the start of the first stage of a multiple test procedure to 
enable further samples to be tested for the same parameters. 


Chlorine-Free / 5 


Phot 007 


1.00 
mg/l Cl 2 


Choose a Test Read     Blank    Follow-On 


Chlorine-Total / 5 


Phot 008 


1.50 
mg/l Cl 2 


Choose a Test    Read     Blank         Return 
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Note that some continuation test procedures involve a standing period. The 
photometer may switch off automatically during this time. To avoid the 
instrument switching off, use the timer function to time any standing period.  
The timer will over-ride the auto switch off function. 


Favourite Tests List 


The four most recently used tests are listed at the top of the 'Choose a Test' 
screen for convenience. 


Expressing Different Chemical Forms 


If the test result can be expressed in different chemical forms, the chemical 
symbol will have flashing � and � to indicate this.  Use the the � and � 
keys to step through the options available. 


Reading in Transmittance and Absorbance 


When taking readings in Transmittance or Absorbance mode, use the � and � 
keys to step through the wavelengths until the required wavelength is reached. 


Timer 


The photometer features a countdown timer with alarm as an aid to carrying 
out test procedures.  The timer can be accessed at any time by selecting 
‘Timer’ from the ‘Options’ menu. 


The following display will appear :- 


 


 
 
 
 
 


Key in the time required in minutes and seconds, maximum 29 minutes and 
59 seconds, using the numerical keys, then press [OK] to start the timer.  Use 
the  and � keys to reposition the cursor and re-enter the time if it is keyed 
in incorrectly. 


The timer will count down, giving an audible alarm at the end of the timed 
period.  Press [OK] to stop the alarm. 


Timer


00:00


EXIT
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During the timer countdown period, an ‘Options’ menu is available :- 


Stop - to abort the timing operation, or stop the alarm at the end of 
the timed period 


Exit - to return to the program screen to take readings.  The timer 
will continue to run and give an audible alarm at the end of 
the period. 


Exit and Read  - to return to the program screen with the timer counting down 
on screen - the instrument will automatically take a reading at 
the end of the timed period - no alarm will sound. 


CARE AND MAINTENANCE 


The photometer is designed to give long and trouble-free operation. Care must 
be taken, however, to avoid test solutions being spilt over the instrument, and 
to prevent contamination of the instrument. Spillages or moisture should be 
wiped off immediately with a dry cloth. On no account should solvents or 
abrasive materials be used to clean the instrument. Care should be taken to 
keep the test chamber clean.  


Cleaning the Optics  


Any build-up of dirt or deposits may interrupt light transmission and affect 
readings.   


To clean the optics, undo the two screws to remove the optics base plate.  
Gently clean the internal surfaces of the optics with a soft, non-abrasive cloth. 
Deposits may be removed with a slightly dampened cotton bud.  Replace the 
optics base plate and re-fasten the screws. 


The photometer is fitted with long-life light sources and contains no user-
serviceable components. If the instrument requires servicing or repair, this can 
be arranged through our Technical Services Department. 


SERVICE REQUIREMENT 


The servicing of photometer instruments is essential to ensure optimum 
performance. To arrange a service of the instrument, contact Palintest Technical 
Services Department or the distributor who supplied the instrument. The 
Palintest standard photometer service includes cleaning of the optical assembly, 
replacement of any worn parts and checking/recalibration of the instrument. 
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ERROR MESSAGES 


The photometer will display an error message in the unlikely even of malfunction.  
These error messages are mainly designed to assist service staff in diagnosing 
instrument faults.  In the event of an error message appearing on the photometer 
display, contact Palintest Technical Services Department for advice. 


Error messages are coded 7 and 9 and both relate to blanking the instrument.  
In the first instance, the user should check the operating technique and sample 
clarity.  If these are in order, then these errors indicate a fault in the optics :- 


Error 7 indicates too much light – remove the instrument from bright light and 
use the light cap. 


Error 9 indicates not enough light – follow ‘Cleaning the Optics’ routine. 


GUARANTEE 


Palintest photometers are guaranteed for a period of two years from the date 
of purchase, excluding accidental damage or damage caused by unauthorised 
repair or misuse. The guarantee specifically excludes damage caused by 
water or by ingress of chemical solutions. Should repair be necessary, contact 
our Technical Services Department quoting the serial number shown on the 
back of the instrument.  This guarantee does not affect your statutory rights. 


____________________________ 
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Website: www.palintestusa.com


Palintest Asia Pacific
1/53 Lorraine Street,
Peakhurst Business Centre,
Peakhurst NSW 2210, Australia
Tel: +61 1300 131516  
Fax: +61 1300 131986
Email: palintest@palintest.com.au
Website: www.palintest.com.au


The information in this leaflet is believed to be correct but is given without warranty or engagement. Specifications are subject to change without notice. Illustrations are for style only. Individual products may differ from those illustrated.


Palintest China
Room 1601, Kun Tai International 
Mansion, 12B Chao Yang District, 
Beijing, 100020, PRC
Tel: +86-10 5126 1868 - 809 
Fax: +86-10 58790155
E.mail - fred.fan@palintest.com
Website - www.palintest.cn


The Photometer 7100 offers a precise means of water analysis
Using an advanced solid-state digital readout colorimeter.


 Photometer
 7100


The new Photometer 7100 is fully integrated with 
the Palintest system of water analysis. It offers 
great value instrumental analysis for an extensive 
range of water tests.


• Fully Waterproof with IP67 rating: It even floats
• Rugged, portable design with no moving parts
• Automatic method set up for each parameter
• Unique adaptive cell holder 
 
The Photometer 7100 accurately assesses the color formed in the 
test sample and displays the readings directly in concentration 
units on its large LCD screen – no more inaccurate results due to 
variation in operator eyesight or lighting conditions.


Not only does the Photometer 7100 have the whole range of 
Palintest tests available, it is also easily portable, and rugged in 
design. Its IP67 rating means it is fully waterproof- ideal for on-site 
testing in any application.


The unique adaptive cell holder automatically adjusts to the tube 
size, and accommodates any size vial with no adapter needed. 
The instrument interface comes with five languages built-in, and a 
large easy to read backlit display with easy to navigate menu.


The Photometer 7100 is part of the successful and versatile 
Palintest water test system. It is supplied in a carrying case 
designed to carry the instrument and reagents/accessories.


PT 740  Standard Photometer 7100 Kit
The Standard Photometer 7100 kit comprises a Photometer 7100 
instrument, six glass test tubes and a dilution tube all contained in 
a moulded plastic carrying case. There is space to hold up to four 
reagent starter packs. Reagents sold separately


PT 742  Engineers Photometer 7100 Kit
The Engineers Photometer 7100 kit contains a Photometer 7100 
instrument, eight glass test tubes, De-ion pack (deionised water 
maker), dilution tube and sample container. Supplied in an 
aluminium reinforced carrying case with space to hold up to 15 
different reagent starter packs. Reagents sold separately.


PT 804  Check Standards for Photometer 7100 
PT 265  Alkaline Batteries for Photometer 7100 
PT 595/5  Round Test Tubes, 10ml, pack of 5


Technical Specifications
Instrument Type Direct-reading colorimeter with 


automatic set-up and reading


Operating Wavelengths 450 nm, 500 nm, 550 nm, 570 nm, 600 
nm and 650 nm


Display Large Backlit graphic LCD screen


Accuracy ± 0.5% at 4% transmittance
± 0.005 at 0.3 AU


Resolution 0.001 AU


User Selectable 
Options


Display language (French, German, 
Spanish, English and Italian)
Test units


Test Cells Automatic adjustment for round test 
tubes from 12 - 20 mm diameter


Power Battery power (3 x ‘AA’)


Size W146 x D275 x H75 mm


Weight 975g


Instrument Rating Waterproof IP67


Palintest Ltd
Palintest House, Kingsway, Team Valley,
Gateshead, Tyne & Wear, 
NE11 0NS, England
Tel: +44 (0) 191 491 0808
Fax: +44 (0) 191 482 5372
Email: sales@palintest.com
Website: www.palintest.com







Reagents
 


TEST RANGE
(mg/l)


REAGENT 
STARTER 
PACKS 
(50 TESTS)


REAGENT 
REFILL 
PACKS 
(250 TESTS)


Alkalinity Total (Alkaphot) 10-500 (CaC03) PM 188 AP 188


Alkalinity M (Alkaphot M) 10-500 (CaC03) PM 250 AP 250


Alkalinity P (Alkaphot P) 10-500 (CaC03) PM 251 AP 251


Aluminium 0.02-0.5 PM 166 AP 166


Ammonia 0.01-1.0 (N) PM 152 AP 152


Bromine 0.04-10.0 PM 060 AP 060


Calcium Hardness (Calcicol) 5-500 (CaC03) PM 252 AP 252


Chloride (Chloridol) 0.5-50 (NaCl) PM 268 AP 268


Chlorine DPD 1 0.01-5.0 PM 011 AP 011


Chlorine DPD 2 0.01-5.0 PM 021 AP 021


Chlorine DPD 1 & 3 0.01-5.0 PM 031 AP 031


Chlorine DPD 4 0.01-5.0 PM 041 AP 041


Chlorine HR (High Range) 1-250 PM 162 AP 162


Chlorine Dioxide (DPD) 0.2-10 PM 052 AP 052


Chlorine Dioxide LR (Low Range) 0.03-2.5 PM 064 AP 064


Chlorine Dioxide HR (High Range) 0.45-20 PM 065 AP 065


Chromium (VI) (Chromicol) 0.02-1.0 PM 281 AP 281


Copper (Coppercol) (free, 
combined, and total)


0.03-5.0 PM 186 AP 186


Copper (free) 0.03-5.0 - AP 187


Colour/Turbidity 10-500 (Hazen units) PM 269 -


Cyanuric Acid 2-200 PM 087 AP 087


Dissolved Oxygen (0.8/vials) 0.02-0.8 PL 553† PL 553/R†


Dissolved Oxygen (2.0/vials) 0.05-2.0 PL 503† PL 503/R†


Dissolved Oxygen (20/vials) 0.2-20 PL 513† PL 513/R†


Fluoride 0.1-1.5 PM 179 AP 179*


Hardness (Hardicol) 5-500 (CaCO3) PM 254 AP 254


Hydrazine 0.05-0.5 PM 103† AP 103 •


Hydrogen Peroxide LR 0.02-2.0 PM 104 AP 104


Hydrogen Peroxide HR 1-100 PM 105 AP 105


Iron LR 0.01-1.0 - AP 155


Iron HR 0.05-10 PM 156 AP 156


Iron MR 0.02-5.0 PM 292 AP 292


Magnesium (Magnecol) 2-100 PM 193 AP 193


Manganese 0.001-0.03 PM 173 AP 173


Manganese HR 0.2-5.0 PM 174 AP 174


Molybdate LR 0.2-15 PM 258 AP 258*


Molybdate HR 0.5-100 PM 175 AP 175


Nickel (Nickeltest) 0.12-10 PM 284 AP 284*


Nitrate (Nitratest) 0.2-20 N PM 163 AP 163*


Nitrite (Nitricol) 0.01-0.5 N PM 109 AP 109


Nitrite (Nitriphot) 10-1500 (NaNO2) PM 260 AP 260


Organophosphonate (OP) 0.2-20 (PO4) PM 262 AP 262


Ozone 0.01-2.0 PM 056 AP 056


pH (phenol red) 6.8-8.4 PM 130 AP 130


Phenol (Phenoltest) 0.07-5.0 PM 287 AP 287*


PHMB 2-100 PM 272 AP 272


Phosphate LR 0.03-4.0 PM 177 AP 177*


Phosphate HR 1-100 PM 114 AP 114


Potassium 0.5-12 PM 189 AP 189


Silica 0.02-4.0 PM 181 AP 181*


Silica HR 0.5-150 PM 290 AP 290*


Sulphate 5-200 PM 154 AP 154


Sulphide 0.01-0.5 PM 168 AP 168*


Sulphite (Sulphitest) 5-500 (Na2SO3) PM 266 AP 266


Zinc 0.02-4.0 PM 148 AP 148


*200 tests     • 150 tests     † 30 tests
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SAFETY DATA SHEET


FLUORIDE NO 1


1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING


PRODUCT NAME FLUORIDE NO 1


PRODUCT NO. X-179


APPLICATION TESTING WATER


PALINTEST LIMITEDSUPPLIER


PALINTEST HOUSE


TEAM VALLEY


GATESHEAD


TYNE & WEAR NE11 0NS


ENGLAND


TEL 0191 491 0808


FAX 0191 482 5372


palintest@palintest.com


EMERGENCY TELEPHONE 0191 491 0808 (Mon-Fri 08:45 - 16:45)


2 HAZARDS IDENTIFICATION


Causes burns.


CLASSIFICATION C;R34.


3 COMPOSITION/INFORMATION ON INGREDIENTS


EC No.Name ClassificationCAS-No. Content


215-183-4LITHIUM HYDROXIDE Xn;R22. C;R34.1310-66-3 10-30%


The Full Text for all R-Phrases are Displayed in Section 16


4 FIRST-AID MEASURES


INHALATION


Unlikely route of exposure as the product does not contain volatile substances.


INGESTION


Get medical attention immediately!


SKIN CONTACT


Wash the skin immediately with soap and water.  Get medical attention promptly if symptoms occur after washing.


EYE CONTACT


Immediately flush with plenty of water. Remove any contact lenses and open eyes wide apart. Call an ambulance and continue flushing 


during transportation to hospital. Bring these instructions.


5 FIRE-FIGHTING MEASURES


EXTINGUISHING MEDIA


Use fire-extinguishing media appropriate for surrounding materials.


6 ACCIDENTAL RELEASE MEASURES


PERSONAL PRECAUTIONS


Wear protective clothing as described in Section 8 of this safety data sheet.


SPILL CLEAN UP METHODS


Collect in containers and seal securely.


7 HANDLING AND STORAGE
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FLUORIDE NO 1


USAGE PRECAUTIONS


Read and follow manufacturer's recommendations. Avoid contact with eyes.


8 EXPOSURE CONTROLS/PERSONAL PROTECTION


HAND PROTECTION


Use suitable protective gloves if risk of skin contact.


EYE PROTECTION


Wear approved chemical safety goggles where eye exposure is reasonably probable.


HYGIENE MEASURES


No specific hygiene procedures noted,  but good personal hygiene practices are always advisable,  especially when working with 


chemicals.  Wash promptly if skin becomes contaminated.


9 PHYSICAL AND CHEMICAL PROPERTIES


APPEARANCE Solid


COLOUR White


ODOUR Odourless


SOLUBILITY Soluble in water.


10 STABILITY AND REACTIVITY


STABILITY


Stable under normal temperature conditions and recommended use.


11 TOXICOLOGICAL INFORMATION


INHALATION


Not relevant at normal room temperatures. When heated,  corrosive vapours may be formed.


INGESTION


May cause internal injury.


SKIN CONTACT


Causes burns.


EYE CONTACT


Causes burns.


ROUTE OF ENTRY


Skin and/or eye contact.  Ingestion.


12 ECOLOGICAL INFORMATION


ECOTOXICITY


The product components are not classified as environmentally hazardous. However,  this does not exclude the possibility that large or 


frequent spills can have a harmful or damaging effect on the environment.


13 DISPOSAL CONSIDERATIONS


DISPOSAL METHODS


Dispose of waste and residues in accordance with local authority requirements.


14 TRANSPORT INFORMATION


UK ROAD CLASS 8


PROPER SHIPPING NAME 1-CHLOROPROPANE


32 /







FLUORIDE NO 1


2680UN NO. ROAD IIUK ROAD PACK GR.


8ADR CLASS NO. Class 8: Corrosive substances.ADR CLASS


IIADR PACK GROUP (E)TUNNEL RESTRICTION CODE


80HAZARD No. (ADR) 8ADR LABEL NO.


2XHAZCHEM CODE 80GC6-II+IIICEFIC TEC(R) NO.


8RID CLASS NO. IIRID PACK GROUP


2680UN NO. SEA 8IMDG CLASS


IIIMDG PACK GR. F-A,  S-BEMS


2680UN NO. AIR 8AIR CLASS


IIAIR PACK GR.


15 REGULATORY INFORMATION


LABELLING


Corrosive


CONTAINS LITHIUM HYDROXIDE


RISK PHRASES


R34 Causes burns.


SAFETY PHRASES


S24/25 Avoid contact with skin and eyes.


S45 In case of accident or if you feel unwell,  seek medical advice immediately (show label 


where possible).


S60 This material and its container must be disposed of as hazardous waste.


16 OTHER INFORMATION


SAFETY DATA SHEET STATUS


Under preparation.


DATE 8 Jan 2010


SIGNATURE D Ellis


RISK PHRASES IN FULL


Harmful if swallowed.R22


Causes burns.R34


DISCLAIMER


This information relates only to the specific material designated and may not be valid for such material used in combination with any other materials or in 


any process.  Such information is, to the best of the company's knowledge and belief, accurate and reliable as of the date indicated. However, no 


warranty guarantee or representation is made to its accuracy, reliability or completeness. It is the user's responsibility to satisfy himself as to the 


suitability of such information for his own particular use.
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Fluoride, drinking water, 8323


How to use instrument-specific information
The Instrument-specific information table displays requirements that may vary between 
instruments. To use this table, select an instrument then read across to find the corresponding 
information required to perform this test.


Fluoride in Drinking Water DOC316.53.01237


USEPA1 Direct Measurement ISE Method


1 USEPA equivalent method


Method 8323
0.1 to 10.0 mg/L F– Powder Pillow or TISAB Solution
Scope and Application: Drinking water


Test preparation


Table 1 Instrument-specific information


Meter Electrode


sension™ 4 meters 5192800


sension™ 2 meters1


1 The user must construct the calibration curve with the sension 2 meter.


5192800


Before starting the test:


Refer to the meter user manual for meter operation. Refer to electrode manual for electrode maintenance and care.


For USEPA reporting, replace the standards in step 1 with a 0.5-mg/L, 1.0-mg/L and 2.0-mg/L fluoride standard solution to 
calibrate the electrode.


Prepare the electrode. Refer to Electrode assembly and Condition the electrode in this procedure.


Collect the following items:


Description Quantity


Fluoride ISA buffer pillows (TISAB) 1


OR


Fluoride ISA solution, concentrated (TISAB) 5.0 mL


Sodium acetate, ACS varies 


Fluoride standard solutions:


1.00-mg/L F varies 


2.00-mg/L F or varies 


0.5 mg/L F (USEPA) varies 


Potassium chloride reference electrolyte gel cartridges varies


Water, deionized varies 

Fluoride in Drinking Water
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Fluoride in Drinking Water 

Beaker, 50-mL, polypropylene 3 or 4 (USEPA) 


Bottle, wash, 500-mL 1 


Cylinder, graduated, 25-mL, polypropylene 3 


Platinum series fluoride combination electrode, BNC 1 


sension™2 Portable pH/ISE Meter. or sension™4 Laboratory pH/ISE Meter 1


Stir Bar, 7/8 X 3/16 in. (22.2 x 4.8 cm) 2 or 3 (USEPA)


Stirrer, electromagnetic with stand and stir bar 1 


See Consumables and replacement items for reorder information.


Fluoride in drinking water, powder pillows method


1. In 50-mL beakers, 
prepare two 25-mL 
standard solutions of 
1-mg/L and 10-mg/L F–.


2. Add the contents of 
one Fluoride Total Ionic 
Strength Adjustment 
Buffer (TISAB) Powder 
Pillow to each standard. 
Stir to dissolve.


3. Turn the meter on. Set 
the electrode type to BNC. 
Set the units to mg/L. 
Press CAL.
Refer to the meter user 
manual for details.


4. Place the beaker with 
the 1-mg/L standard on a 
magnetic stirrer. Stir at a 
moderate rate.


5. Place the electrode 
into the standard.


6. Edit the display to 
show the concentration of 
the standard. 
Press ENTER to accept the 
concentration.


7. The display will show 
Stabilizing until the 
measurement is complete.
Remove the electrode 
from the standard solution 
Rinse with deionized water 
and blot dry.


8. Repeat steps 4–7 for 
the 10-mg/L and 0.5 mg/L 
(USEPA) standard.
After the last standard is 
measured, store the 
calibration in the meter. 
Refer to the meter user 
manual for details.


Collect the following items: (continued)


Description Quantity


Standard Stabilizing... Repeat 4—7

Fluoride in Drinking Water
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Fluoride in Drinking Water 

9. Transfer 25 mL of the 
sample to a 50-mL beaker. 
Add a stir bar to the 
beaker. Place the beaker 
on a magnetic stirrer and 
stir at a moderate rate.


10. Remove the electrode 
from the standard solution. 
Rinse it with deionized 
water and blot dry. Place it 
into the sample.
The sample should be the 
same temperature as the 
standards, ±1 °C.


11. Add the contents of 
one TISAB Powder Pillow. 
Stir to dissolve.


12. After the 
measurement is stable, 
record or store the 
measurement value.


13. Repeat steps 9 
through 12 for each 
sample.


14. Remove the electrode 
after reading the last 
sample. Rinse the 
electrode. Store in a 
fluoride standard of similar 
concentration to the 
sample that will be 
analyzed next. 
Refer to the electrode 
manual for more 
information on electrode 
storage.


Fluoride in drinking water, powder pillows method (continued)


Repeat 9—12

Fluoride in Drinking Water
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Fluoride in Drinking Water 

Fluoride in drinking water, liquid TISAB solution method


1. In 50-mL beakers, 
prepare two 25-mL 
standard solutions of 
1-mg/L and 10-mg/L F–.


2. Add the contents of 5 
mL concentrated Fluoride 
Total Ionic Strength 
Adjustment Buffer (TISAB) 
per 25 mL of standard. Stir 
to mix.


3. Turn the meter on. Set 
the electrode type to BNC. 
Set the units to mg/L. 
Press CAL.
Refer to the meter user 
manual for details.


4. Place the beaker with 
the 1-mg/L standard on a 
magnetic stirrer. Stir at a 
moderate rate.


5. Place the electrode 
into the standard.


6. Edit the display to 
show the concentration of 
the standard.
Accept the concentration.


7. The display will show 
Stabilizing until the 
measurement is complete.
Remove the electrode 
from the standard solution 
Rinse with deionized water 
and blot dry.


8. Repeat steps 4–7 for 
the 10-mg/L standard.
After the last standard is 
measured, store the 
calibration in the meter. 
Refer to the meter user 
manual for details.


Standard Stabilizing... Repeat 4—7

Fluoride in Drinking Water
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Fluoride in Drinking Water 

9. Transfer 25 mL of the 
sample to a 50-mL beaker. 
Add a stir bar to the 
beaker. Place the beaker 
on a magnetic stirrer and 
stir at a moderate rate.


10. Remove the electrode 
from the standard solution. 
Rinse it with deionized 
water and blot dry. Place it 
into the sample.
The sample should be the 
same temperature as the 
standards, ±1 °C.


11. Add 5 mL 
concentrated liquid TISAB 
to the sample. Stir to mix.


12. After the 
measurement is stable, 
record or store the 
measurement value.


13. Repeat steps 9 
through 12 for each 
sample.


14. Remove the electrode 
after reading the last 
sample. Rinse the 
electrode. Store in a 
fluoride standard of similar 
concentration to the 
sample that will be 
analyzed next. 
Refer to the electrode 
manual for more 
information on electrode 
storage.


Fluoride in drinking water, liquid TISAB solution method (continued)


Repeat 9—12

Fluoride in Drinking Water
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Fluoride in Drinking Water 

Electrode assembly
1. Remove the cap from the electrolyte cartridge. 


2. Visually inspect the Luer tip of the electrolyte cartridge. If air is present, rotate the feed-screw 
counter-clockwise until gel expels the air and fills the tip. 


3. Fit the cartridge outlet tube firmly onto the inlet tube of the electrode body (Figure 1).


4. Place the dispenser unit over the electrolyte cartridge. Screw the dispenser unit onto the 
electrode body until reaching the stop. Do not over tighten. 


5. Dispense the electrolyte gel by pressing the pump button. Repeat this procedure until gel is 
visible at the reference outlet (Figure 2).


6. Rinse the electrode with deionized water. Do not scratch the crystal.


7. To remove an empty cartridge, unscrew the dispenser unit and rotate the cartridge 
counterclockwise while gently pulling it out of the electrode.


Figure 1  Attach the outlet tube


Figure 2  Dispense the electrolyte gel

Fluoride in Drinking Water
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Fluoride in Drinking Water 

8. Connect the BNC connector of the electrode to the BNC connector on the meter (Figure 3).


Note: One BNC and one 5-pin connector are on the back of the meter. Choose the BNC for the fluoride 
electrode. Disconnect the pH electrode from the 5-pin connector when using the BNC connector.


Condition the electrode
Condition and store the electrode in 1 mg/L Fluoride standard storage with Ionic Strength Adjuster 
for 15 to 30 minutes.


For electrode storage procedures, refer to the Fluoride Electrode Instruction Manual.


Clean the Lanthanum Fluoride Crystal
It may be necessary to clean the LaF crystal on the sensing tip of the probe if it becomes covered 
with organic film or buildup.


1. 1. Put a small amount of fluoride toothpaste on a soft toothbrush or cloth. 


2. Gently rub the LaF crystal with the toothpaste using a circular motion. Rub until the film is 
removed. 


3. Thoroughly rinse the probe with deionized water and blot dry. Verify the crystal is clean. If not, 
repeat cleaning and rinsing until it is clean. 


4. If the crystal becomes contaminated by oil, grease, or fingerprints, soak for a few minutes in 
isopropyl alcohol then rinse with deionized water.


Interferences


Figure 3  BNC connector


Table 2 Interfering substances
Interfering substance Interference level


Cations Do not interfere


Cl–, Br–, SO42–, HCO3–, 
PO43–, acetate


Do not interfere


OH– (Hydroxyl ions) Interferes: refer to 


 CO32– or PO43– Make the sample more basic and increase OH–

Fluoride in Drinking Water
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Fluoride in Drinking Water 

pH Effects
In solutions with a pH below 5, hydrogen ion complexes some of the fluoride ions, forming the 
undissociated acid HF and the ion HF2–. Figure 4 shows the proportion of free fluoride ion in acid 
solutions. 


If the background ionic strength is high and constant in comparison with the ion being measured, 
the activity coefficient is constant and activity is directly proportional to ion concentration. Total 
ionic strength adjustor is added to standards and samples to make the background ionic strength 
high, decomplex fluoride, and adjust the solution pH to 5.0–5.5.


Sample collection, preservation and storage
• Collect samples in plastic bottles. 


• Samples may be stored up to 28 days.


Accuracy check
Checking electrode response


To verify measurement accuracy, measure the electrode potential of two fluoride standard 
solutions that are one decade apart in concentration. For example, use 1-mg/L and 10-mg/L 
standards to bracket an expected sample concentration of 3 mg/L. The two standards should have 
mV potentials that are 58 ± 3 mV apart at 25 °C. Both solutions must be greater than 0.2 mg/L F–.


Checking calibration accuracy
To verify calibration accuracy, measure the concentration of a known standard (e.g., 2.00 mg/L) 
within the calibration range.


Checking the accuracy of the sample reading
To verify sample measurement accuracy, add a spike of standard fluoride solution with a 
TenSette® or volumetric pipet. Use the Spike Volumes table and the formulas in.


Figure 4  Ratio of free F– in acid solutions


Table 3 Spike Volumes


Measured sample 
Concentration


Volume & Concentration of F– Standard to Add
C x V


V C


0.6–1 mg/L 0.3 mL of... ...100-mg/L 30


1–2 mg/L 0.5 mL of... ...100-mg/L 50


3–6 mg/L 1.0 mL of... ...10-mg/L 100

Fluoride in Drinking Water
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Fluoride in Drinking Water 

Percent recovery
To calculate the percent recovery (only applicable if sample volume is 25 mL):


Where:


M = calculated mass of fluoride present after the spike (micrograms)
S = mg/L of F– in sample (before spike)
C = concentration of standard used for spiking (mg/L)
V = spike volume from the Spike Volumes table (mL)
E = expected concentration after spiking (mg/L)
R = percent recovery (should be 95–100%)
A = actual reading on meter after spike (mg/L F–)


Method performance


Summary of method
The fluoride electrode consists of a sensing Lanthanum Fluoride element bonded into an epoxy 
body. When the sensing element contacts fluoride ions in a solution, a potential develops across 
the sensing element. The potential is proportional to the level of fluoride ions present. The 
potential is measured against a constant reference potential with a pH/mV meter or ISE meter.


Consumables and replacement items


Instrument Standard Precision
95% Confidence Limits of Distribution


sension 4 1.6 mg/L 1.595–1.605 mg/L


sension 2


Required reagents


Description Quantity/Test Unit Catalog number


Fluoride ISA buffer pillows 1 100/pkg 258999


OR


Fluoride ISA solution 5 mL 3.78 L 2829017


Fluoride Standard Solutions:
1.00-mg/L varies 500 mL 29149


2.00-mg/L varies 500 mL 40520


10.0-mg/L varies 500 mL 35949


Potassium Chloride Reference Electrolyte Gel Cartridges varies 2/pkg 2546902


Water, deionized varies 4 L 27256


M S 25× C V×+=


E M
25 V+
-----------------=


R A
E
---- 100%×=

Fluoride in Drinking Water
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Fluoride in Drinking Water 

Required apparatus


Description Quantity/Test Unit Catalog number


Beaker, 50-mL, polypropylene 3 each 108041


Bottle, wash, 500-mL 1 each 62011


Cylinder, graduated, 25-mL, poly 3 each 108140


Fluoride Combination Electrode, BNC, w/ filling solution 1 each 5192800


sension 2 Portable pH/ISE Meter 1 each 5172500


OR


sension 4 Laboratory pH/ISE Meter 1 each 5177500


Stir Bar, 7/8 x 3/16 in. (22.2 x 4.8 cm) 1 each 4531500


Select one based on available voltage:
Stirrer, electromagnetic, 115 VAC, with stand and stir bar 1 each 4530001


Stirrer, electromagnetic, 230 VAC, with stand and stir bar 1 each 4530002


Optional apparatus


Description Unit Catalog number


Electrode Washer each 2704700


Pipet, TenSette, 0.1 to 1. 0 mL each 1970001


Pipet Tips, for 19700-01 TenSette Pipet 50/pkg 2185696

HACH COMPANY
WORLD HEADQUARTERS
Telephone: (970) 669-3050
FAX: (970) 669-2932


FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:
Call 800-227-4224


Contact the HACH office or distributor serving you.
www.hach.com techhelp@hach.com


In the U.S.A. –
Outside the U.S.A. –
On the Worldwide Web – ; E-mail –


toll-free


© Hach Company, 2007. All rights reserved. Printed in the U.S.A. Updated February 2008, Edition 5
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In
tro


du
ct


io
n 1. Introduction


This user guide contains information on the preparation,  
operation and maintenance for the fluoride ion selective elec-
trode (ISE). General analytical procedures, electrode character-
istics and electrode theory are also included in this user  
guide. Fluoride electrodes measure free fluoride ions in aqueous 
solutions quickly, simply, accurately and economically.


perfectION™ Fluoride combination electrode 


The reference and sensing electrodes are built into one  
electrode, which decreases the amount of required solution  
and reduces waste. The built-in Click & Clear™ reference junc-
tion prevents clogging of the diaphragm and provides fast and 
stable readings. 
The fluoride perfectION™ combination is available with a  
BNC connector (P/N 51344715) and a Lemo connector  
(P/N 51344815) for METTLER TOLEDO titrators. 
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2. Required Equipment


1.  ISE meter, such as the METTLER TOLEDO SevenMulti™ 
benchtop meter or the SevenGo pro™ portable meter, or a 
METTLER TOLEDO titrator, such as the Tx (T50, T70, T90) 
Excellence or G20 Compact titrators. 
 
METTLER TOLEDO combined ISEs can be used on any ISE 
meter with a BNC connection.


2.  perfectION™ combined fluoride ion selective electrode. 


3.  Stirrer


4.  Volumetric flasks, graduated cylinders, beakers and pipettes. 
Plastic labware is highly recommended for fluoride analysis.


5.  Distilled or deionized water.


6.  Ion Electrolyte A Reference filling solution (P/N 51344750)


7.  Fluoride standard solution 1000 mg/L (P/N 51344775).


8. Total Ionic Strength Adjustment Buffer (TISAB), which provides 
a constant background ionic strength, decomplexes fluoridet 
ions and adjusts the solution pH. 


Part No. Description


51344765 TISAB II with CDTA, 3.8 L bottle


51344766 TISAB III with CDTA  (concentrated), 475 mL bottle


Note: TISAB III and TISAB II have the same chemical formula. 
TISAB III is a more concentrated form of TISAB II, so the reagent 
to sample or standard ratio is different.
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Low Level TISAB


Low level TISAB contains no complexing agents and is a lower 
ionic strength adjuster with fewer components than TISAB II  
and TISAB III. It will enhance the electrode performance for low 
level measurements in samples that do not contain interfering 
species. Use low level TISAB when measuring samples that  
contain less than 0.4 mg/L (2 x 10-5 mol/L) fluoride and do not 
contain fluoride complexing agents such as iron or aluminum. 


To prepare low level TISAB: Place 500 mL of distilled water in a  
1 L beaker. Add 57 mL of glacial acetic acid and 58 grams  
of reagent grade sodium chloride to the beaker. Place the bea-
ker in a water bath for cooling. Immerse a calibrated pH elec-
trode into the solution and slowly add 5 mol/L NaOH until the pH 
is between 5.0 and 5.5. Cool the solution to room temperature. 
Pour the solution into a 1 L volumetric flask and dilute to the 
flask mark with distilled water. All reagents must be as pure as 
possible to keep the fluoride level low in the buffer.


TISAB IV


TISAB IV will complex more than 100 mg/L of iron or aluminum  
in the presence of 1 mg/L fluoride. A measurement of 1 mg/L 
fluoride gives rise to an error of 5% in the presence of 200 mg/L 
iron or aluminum.


To prepare TISAB IV: Place 500 mL of distilled water in a 1 L volu-
metric flask. Add 84 mL of concentrated HCl (36 to 38 %), 242 
grams of TRIS (hydroxymethyl) aminomethane and 230 grams of 
sodium tartrate (Na2C4H406-2H2O) to the flask. Stir to dissolve the 
solids and cool the solution to room temperature. Dilute to the 
flask mark with distilled water.


Use as directed for TISAB II; combine equal volumes of TISAB IV 
and sample or standard before measurements. 
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3. Electrode and Measurement Setup


Electrode Preparation


Remove the protective shipping cap from the sensing element 
and save the cap for storage. Fill the electrode with Ion Electro-
lyte A Reference filling solution.


Electrode Filling Instructions:


1.  Install the flip spout cap on the filling solution bottle and lift the flip 


spout on the bottle to a vertical position. 


2.  Insert the spout into the fill hole on the outer body of the electrode 


and add a small amount of filling solution to the reference chamber. 


Invert the electrode to moisten the O-ring and return the electrode to 


the upright position. 


3.  Hold the electrode body with one hand and use your thumb to push 


down on the electrode cap to allow a few drops of filling solution to 


drain out of the electrode. 


4.  Release the electrode cap. If the sleeve does not return to its original 


position, see if the O-ring is moist and repeat steps 2 through 4 until 


the sleeve returns to the original position.  


5.  Add filling solution to the electrode up to the filling hole. 


Note: Add filling solution each day before using the electrode. 
The filling solution level should be at least 2.5 cm above the 
level of sample in the beaker to ensure a proper flow rate. The fill 
hole should always be open when taking measurements.
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Figure 1 – perfectION™ Fluoride combination electrode
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These are general instructions that can be used with most 
meters to check the electrode operation. 


This procedure measures the electrode slope. Slope is defined 
as the change in millivolts observed with every tenfold change in 
concentration. The slope value provides the best means for 
checking the electrode operation. 


1.  If the electrode has been stored dry, prepare 


the electrode as described in the Electrode 


Preparation section. 


 


 
 


2.  Connect the electrode to a meter with a mV 


mode. Set the meter to the mV mode. 


 


 


 
 


3.  Place 50 mL of distilled water and 50 mL of 


TISAB II into a 150 mL beaker. Stir the solution 


thoroughly.  


If using TISAB III, place 90 mL of distilled 


water and 10 mL of TISAB III into a 150 mL 


beaker. Stir the solution thoroughly.  
 


4.  Rinse the electrode with distilled water and 


place the electrode into the solution prepared 


in step 3.  


 


 
 


5.  Select either a 0.1 mol/L sodium fluoride or 


100 mg/L fluoride standard. Pipette 1 mL 


of the standard into the beaker and stir the 


solution thoroughly. When a stable reading 


is displayed, record the electrode potential in 


millivolts. 


50 mL


50 mL


100 mg/L
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6.  Pipette 10 mL of the same standard into the 


same beaker and stir the solution thoroughly. 


When a stable reading is displayed, record 


the electrode potential in millivolts. 


 
 


7.  There should be a 54 to 60 mV difference 


between the two millivolt readings when the 


solution temperature is between 20 to 25 ˚C.  


If the millivolt potential is not within this 


range, refer to the Troubleshooting section.


Sample Requirements


The epoxy body of the fluoride electrode is resistant to damage 
by inorganic solutions. The electrode may be used intermittently 
in solutions that contain methanol, benzene or acetone. 


Samples and standards should be at the same temperature. 
The solution temperature must be less than 100 °C.


In all analytical procedures, TISAB must be added to all samples 
and standards before measurements are taken.


to


to


100 mg/L
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Fluoride concentration can be measured in moles per liter 
(mol/L), milligramms per liter (mg/L) or any convenient concen-
tration unit.


Table 1 – Fluoride Concentration Unit Conversion Factors


Moles/Liter (mol/L) mg/L Fluoride (F-)


1.0 19000


10-1 1900


10-2 190


10-3 19


10-4 1.9


Once TISAB II or TISAB III is selected, it should be added to  •	
all samples and standards so the dilution ratio of TISAB to 
solution remains the same. Add 50 mL of TISAB II to every  
50 mL of standard or sample. Add 10 mL of TISAB III to every 
90 mL standard or sample.  


Stir all standards and samples at a uniform rate.  •	


Always use fresh standards for calibration. •	


Always rinse the electrode with deionized water between •	
measurements and shake the electrode to remove the  
water and prevent sample carryover. Do not wipe or rub the 
electrode sensing element. 


Allow all standards and samples to come to the same  •	
temperature for precise measurements. 


Place a piece of insulating material, such as Styrofoam or •	
cardboard, between the magnetic stirrer and beaker to  
prevent measurement errors from the transfer of heat to the 
sample.  


Verify the electrode calibration every two hours by placing •	
the electrode in a fresh aliquot of the least concentrated 
standard used for calibration. If the value has changed by 
more than 2%, recalibrate the electrode. 


After immersing the electrode in a solution, check the elec-•	
trode sensing surface for air bubbles and remove air bubbles 
by reimmersing the electrode in the solution.







9


For high ionic strength samples, prepare standards with a •	
background composition similar to the sample. 


Adjust the pH of highly acidic or highly basic solutions to  •	
pH 5 - 6 before adding TISAB. 


The fill hole cover must be open during measurements to •	
ensure a uniform flow of reference filling solution.  


If the fluoride electrode is used in dirty or viscous samples  •	
or the electrode response becomes sluggish, empty the  
electrode completely, hold the junction open and flush the 
junction with deionized water. Empty any water from the  
electrode and refill it with fresh filling solution. Press down on 
the electrode cap to let a few drops of the filling solution  
flow out of the electrode and then replenish any lost solution.        


Start the calibration or measurement with the lowest concen-•	
trated standard or sample.
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Electrode Storage


For storage between measurements and up to one week, store 
the electrode in a 4 mol/L potassium chloride solution with fluo-
ride. The fluoride concentration of the storage solution should 
be close to the least concentrated fluoride calibration standard. 
Do not add TISAB to the storage solution. The filling solution 
inside the electrode should not be allowed to evaporate, as crys-
tallization will result. 


For storage longer than one week, drain the electrode, flush the 
chamber with distilled water and store the electrode dry with the 
protective shipping cap covering the sensing element. 


Polishing the Sensing Surface of the Fluoride  
Combination Electrode


The sensing surface of solid state electrodes can wear over 
time, which causes drift, poor reproducibility and loss of 
response in low level samples. The electrode can be restored by 
polishing the sensing surface with a polishing strip. The polish-
ing strip can also be used if the sensing surface has been 
etched or chemically poisoned.


1.  Cut off about an 2.5 cm of the polishing strip. 


2.  Hold the electrode with the sensing surface facing up. 


3.  Place a few drops of distilled water on the sensing surface. 


4.  With the frosted side of the polishing strip facing down, use light  


finger pressure to place the polishing strip on top of the sensing  


surface. 


5.  Rotate the electrode for about 30 seconds. 


6.  Rinse the electrode with distilled water and soak the electrode in a  


1 mg/L or 10-4 mol/L fluoride standard for ten minutes.
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Flushing the Fluoride Combination Electrode 


If the area between the electrode sleeve and inner cone 
becomes clogged with sample or precipitate, flush the area with 
filling solution or distilled water.  


1.  Hold the electrode body with one hand and use your thumb to push 


down on the electrode cap to drain the electrode. Push down on the 


cap until all the filling solution is drained from the chamber. 


2.  Fill the electrode with distilled water and then push down on the cap 


until all the water is drained from the chamber. 


3.  Fill the electrode with fresh filling solution up to the fill hole. Push 


down on the cap to allow a few drops of filling solution to drain out 


of the electrode and replenish any lost filling solution.
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Disassembling and Reassembling the Fluoride Combination 
Electrode


Note: Disassembly is usually not required and should not be 
done unless a thorough cleaning is required. 


1.  Tip the electrode so the filling solution moistens the O-ring on the 


electrode body. Hold the electrode body with one hand and use your 


thumb to push down on the electrode cap to drain the electrode.


2.  Unscrew the cap counterclockwise and then slide the cap and 


spring up the cable.


3.  Hold the outer sleeve with one hand and firmly push down on the 


threaded portion with your thumb and forefinger to separate the 


inner body from the sleeve.


4.  Grasp the inner cone with a clean, lint-free tissue and withdraw the 


body from the sleeve using a gentle twisting motion. Do not touch 


the pellet above the cone, as it will damage the pellet. Rinse the out-


side of the electrode body and the entire sleeve with distilled water. 


Allow it to air dry.


5.  Moisten the O-ring on the electrode body with a drop of filling solu-


tion. Insert the screw-thread end of the electrode body into the 


tapered, ground end of the sleeve.


6.  Push the body into the sleeve using a gentle twisting motion until 


the bottom surface of the inner cone is flush with the tapered end of 


the sleeve.


7.  Place the spring onto the electrode body and screw on the cap. 


Refill the electrode with filling solution.
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Serial Dilutions


Serial dilution is the best method for the preparation of stan-
dards. Serial dilution means that an initial standard is diluted, 
using volumetric glassware, to prepare a second standard solu-
tion. The second standard is similarly diluted to prepare a third 
standard, and so on, until the desired range of standards has 
been prepared. 


1.  To prepare a 100 mg/L fluoride standard – Pipette 10 mL of the 


1000 mg/L standard into a 100 mL volumetric flask. Dilute to the 


mark with deionized water and mix well.


2.  To prepare a 10 mg/L standard – Pipette 10 mL of the 100 mg/L 


standard into a 100 mL volumetric flask. Dilute to the mark with 


deionized water and mix well.


3.  To prepare a 1 mg/L standard – Pipette 10 mL of the 10 mg/L  


standard into a 100 mL volumetric flask. Dilute to the mark with 


deionized water and mix well.


To prepare standards with a different concentration use the  
following formula: 


  C1 * V1 = C2 * V2


  C1  =  concentration of original standard
 V1  =  volume of original standard
 C2  =  concentration of standard after dilution
 V2  =  volume of standard after dilution


For example, to prepare 100 mL of a 1 mg/L fluoride standard 
from a 100 mg/L fluoride standard:


 C1 = 100 mg/L fluoride
 V1 = unknown
 C2  = 1 mg/L fluoride
 V2  = 100 mL
 100 mg/L * V1 = 1 mg/L * 100 mL
 V1  = (1 mg/L * 100 mL) / 100 mg/L = 1 mL


To prepare the 1 mg/L fluoride standard, pipette 1 mL of the 
100 mg/L fluoride standard into a 100 mL volumetric flask. 
Dilute to the mark with deionized water and mix well. 
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4. Analytical Techniques


A variety of analytical techniques are available to the analyst. 
The following is a description of these techniques.


Direct Calibration is a simple procedure for measuring a large 
number of samples. Only one meter reading is required for each 
sample. Calibration is performed using a series of standards. 
The concentration of the samples is determined by comparison 
to the standards. TISAB is added to all solutions to ensure that 
samples and standards have similar ionic strength. 


Incremental Techniques provide a useful method for measur-
ing samples, since a calibration is not required. The different 
incremental techniques are described below. They can be used 
to measure the total concentration of a specific ion in the pres-
ence of a large (50 to 100 times) excess of complexing agents. 
As in direct calibration, any convenient concentration unit can 
be used.


Known Addition•	  is useful for measuring dilute samples, 
checking the results of direct calibration (when no complex-
ing agents are present), or measuring the total concentration 
of an ion in the presence of an excess complexing agent.  
The electrode is immersed in the sample solution and an  
aliquot of a standard solution containing the measured spe-
cies is added to the sample. From the change in potential 
before and after the addition, the original sample concentra-
tion is determined. 


Known Subtraction•	  is useful as a quick version of a titration, 
or for measuring species for which stable standards do not 
exist. It is necessary to know the stoichiometric ratio between 
standard and sample. For known subtraction, an electrode 
sensing the sample species is used. Stable standards of a 
species reacting completely with the sample in a reaction of 
known stoichiometry are necessary. 
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Analyte Addition•	  is often used to measure soluble solid  
samples, viscous samples, small or very concentrated sam-
ples; to diminish the effects of complex sample matrices;  
or to diminish the effects of varying sample temperatures. 
This method is not suitable for dilute or low concentration 
samples. Total concentration is measured even in the  
presence of complexing agents. The electrode is immersed 
in a standard solution containing the ion to be measured  
and an aliquot of the sample is added to the standard. The 
original sample concentration is determined from the change 
in potential before and after the addition. 


Analyte Subtraction•	  is used in the measurement of ions for 
which no ion-selective electrode exists. The electrode is 
immersed in a reagent solution that contains a species that 
the electrode senses and that reacts with the sample. It is 
useful when sample size is small, with samples for which a 
stable standard is difficult to prepare and for viscous or very 
concentrated samples. The method is not suitable for very 
dilute samples. It is also necessary to know the stoichiomet-
ric ratio between standard and sample.  


Titrations•	  are quantitative analytical techniques for measur-
ing the concentration of a species by incremental addition  
of a reagent (titrant) that reacts with the sample species. A 
sensing electrode can be used for the determination of the 
titration end point. Ion selective electrodes are useful as end 
point detectors, because they are unaffected by sample  
color or turbidity. Titrations are approximately 10 times more 
precise than direct calibration.
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Direct Calibration Technique


Typical Direct Calibration Curve


In the direct calibration procedure, a calibration curve is  
constructed either in the meter memory or on semi-logarithmic 
paper. Electrode potentials of standard solutions are measured 
and plotted on the linear axis against their concentrations  
on the log axis. In the linear regions of the curves, only two  
standards are needed to determine a calibration curve. In  
non-linear regions, more points must be taken. These direct  
calibration procedures are given for concentrations in the region  
of linear electrode response. Low level measurement proce-
dures are given in the next section for measurements in the non-
linear region.


Figure 2 – Typical Direct Calibration Curve
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Direct Calibration Setup


1. Prepare the electrode as described in the Electrode Preparation 


section.  


2. Connect the electrode to the meter. 


3. Prepare at least two standards that bracket the expected sample 


range and differ in concentration by a factor of ten. Standards can 


be prepared in any concentration unit to suit the particular analysis 


requirement. See the Serial Dilution section for instructions on how 


to prepare standards. All standards should be at the same tempera-


ture as the samples. For details on temperature effects on electrode 


performance, refer to the Temperature Effects section. 


Add 50 mL of TISAB II to every 50 mL of sample to keep the dilu-
tion ration of TISAB II to solution consistent for the standards and 
samples.
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Direct Calibration Procedure Using a Meter with an  
ISE Mode


Note: See the meter user guide for more specific information.


1. Measure 50 mL of the less concentrated standard and 50 mL of 


TISAB II and pour both solutions into a 150 mL beaker. Stir the solu-


tion thoroughly.


2. Rinse the electrode with deionized water, blot it dry and place it into 


the beaker with the less concentrated standard. Wait for a stable 


reading and adjust the meter to display the value of the standard, as 


described in the meter user guide.


3.  Measure 50 mL of the more concentrated standard and 50 mL of 


TISAB II and pour both solutions into a second 150 mL beaker. Stir 


the solution thoroughly.


4.  Rinse the electrode with deionized water, blot it dry and place it into 


the beaker with the more concentrated standard. Wait for a stable 


reading and adjust the meter to display the value of the second 


standard, as described in the meter user guide.


5.  Record the resulting slope value. The slope should be between -54 


and -60 mV when the standards are between 20 and 25 ˚C. 


6.  Measure 50 mL of the sample and 50 mL of TISAB II and pour both 


solutions into a clean 150 mL beaker. Stir the solution thoroughly.


7. Rinse the electrode with deionized water, blot it dry and place it into 


the sample. The concentration of the sample will be displayed on 


the meter. 


Note: If using TISAB III, add 5 mL of TISAB III to the 50 mL of stan-
dard or sample in step 1, step 3 and step 6. 
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Direct Calibration Procedure Using a Meter with a mV Mode


1.  Set the meter to the mV mode.


2.  Measure 50 mL of the less concentrated standard and 50 mL of 


TISAB II and pour both solutions into a 150 mL beaker. Stir the solu-


tion thoroughly.


3.  Rinse the electrode with deionized water, blot it dry and place it into 


the beaker with the less concentrated standard. When a stable read-


ing is displayed, record the mV value and corresponding standard 


concentration.


4.  Measure 50 mL of the more concentrated standard and 50 mL of 


TISAB II and pour both solutions into a second 150 mL beaker. Stir 


the solution thoroughly.


5.  Rinse the electrode with deionized water, blot it dry and place it into 


the beaker with the more concentrated standard. When a stable 


reading is displayed, record the mV value and corresponding stan-


dard concentration.


6.  Using semi-logarithmic graph paper, prepare a calibration curve by 


plotting the millivolt values on the linear axis and the standard con-


centration values on the logarithmic axis.


7.  Measure 50 mL of the sample and 50 mL of TISAB II and add the 


sample and pour both solutions into a clean 150 mL beaker. Stir the 


solution thoroughly.


8.  Rinse the electrode with deionized water, blot it dry and place it into 


the beaker. When a stable reading is displayed, record the mV value.


9.  Use the calibration curve prepared in step 6 in order to determine 


the unknown concentration of the sample.


Note: If using TISAB III, add 5 mL of TISAB III to the 50 mL of stan-
dard or sample in step 2, step 4 and step 7. 
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This procedure is for low ionic strength solutions that do not 
contain fluoride complexing agents and have a fluoride concen-
tration of less than 2 x 10-5 mol/L (0.38 mg/L). For solutions low 
in fluoride but high in total ionic strength, perform the same pro-
cedure, but prepare a calibrating solution with a background 
composition similar to the sample. Accurate measurements 
requires that the following conditions be met:


Adequate time must be allowed for electrode stabilization. •	
Longer response time will be needed for low level measure-
ments. 


Stir all standards and samples at a uniform rate.  •	


Always use low level TISAB for standards and samples.•	


Low level Calibration Setup


1. Prepare the electrode as described in the Electrode Preparation  


section.


2. Connect the electrode to the meter. Set the meter to the mV mode.


3. Prepare the low level TISAB. Refer to the Required Equipment  


section for instructions. Use low level TISAB for low level measure-


ments only. 


4. Prepare 100 mL of a standard solution. Dilute the 1000 mg/L  


fluoride standard to 10 mg/L.


5. Add 100 mL of the low level TISAB and 100 mL of standard to a  


beaker.


Note: Low level TISAB contains no complexing agents and is a 
lower ionic strength adjuster with fewer components than TISAB 
II and TISAB III. It will enhance the electrode performance for low 
level measurements in samples that do not contain interfering 
species. Use low level TISAB when measuring samples that con-
tain less than 0.4 mg/L (2 x 10-5 mol/L) fluoride and do not con-
tain fluoride complexing agents such as iron or aluminum. 
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Low level Calibration and Measurement Procedure


1. Measure 50 mL of deionized water and 50 mL of low level TISAB and 


add both solutions to a 150 mL beaker.


2. Rinse the electrode with deionized water, blot it dry and place it into 


the beaker. Stir the solution thoroughly.


3. Add increments of the prepared 10 mg/L or 10-3 mol/L fluoride stan-


dard with low level TISAB to the beaker using the steps outlined in  


Table 2. Record the stable millivolt reading after each increment. 


4. On semi-logarithmic paper, plot the concentration (log axis) against 


the millivolt potential (linear axis). Prepare a new calibration curve 


with fresh standards each day.


5. Measure 50 mL of sample and 50 mL of low level TISAB and add 


both solutions to a clean 150 mL beaker. Rinse the electrode with 


deionized water, blot it dry and place it into the sample.


6. Stir the solution thoroughly. When a stable reading is displayed, 


record the mV value.


7. Determine the sample concentration corresponding to the mea-


sured potential from the low level calibration curve.


Table 2 – Calibration Curve For Low level Measurements 
Additions of standard (with low level TISAB) to 50 mL distilled water and 
50 mL low level TISAB solution.
Step Pipette 


Size
Volume 
Added


mg/L mol/L


1 1 mL 0.1 mL 0.01 1 x 10-6


2 1 mL 0.1 mL 0.02 2 x 10-6


3 1 mL 0.2 mL 0.04 4 x 10-6


4 1 mL 0.2 mL 0.06 6 x 10-6


5 1 mL 0.4 mL 0.10 1 x 10-5


6 2 mL 2.0 mL 0.29 2.9 x 10-5


7 2 mL 2.0 mL 0.48 4.8 x 10-5
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Known Addition Technique


Known addition is a convenient technique for measuring  
samples because no calibration curve is required. It can be used 
to verify the results of a direct calibration or to measure the  
total concentration of an ion in the presence of a large excess  
of a complexing agent. The sample potential is measured before 
and after addition of a standard solution. Accurate measure-
ments require that the following be met:


Concentration should approximately double as a result of the •	
addition. 


Sample concentration should be known to within a factor  •	
of three. 


Either no complexing agent or a large excess of the  •	
complexing agent may be present. 


The ratio of the uncomplexed ion to complexed ion must  •	
not be changed by addition of the standard. 


All samples and standards should be at the same temperature.•	
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Known Addition Setup


1. Prepare the electrode as described in the Electrode Preparation  


section. 


2. Connect the electrode to the meter. 


3. Prepare a standard solution that will cause the fluoride concentra-


tion of the sample to double when added to the sample solution. 


Refer to Table 3 for guidelines.


4. Determine the electrode slope by performing the procedure in the 


Checking Electrode Operation (Slope) section.


5. Rinse the electrode with deionized water.


Table 3 – Guideline For Known Addition


Volume of Addition Concentration of Standard


1 mL 100 times sample concentration


5 mL 20 times sample concentration


10 mL* 10 times sample concentration


* Most convenient volume to use
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Known Addition Using a Meter with a Known Addition Mode


1. Set up the meter to measure in the known addition mode. See the 


meter user guide for more specific information.


2. Measure 50 mL of the sample and 50 mL of TISAB II or 5 mL of TISAB III 


and add to a beaker. Rinse the electrode with deionized water and 


place it into the sample solution. Stir the solution thoroughly.


3. When a stable reading is displayed, set the meter as described in 


the meter user guide, if required.


4. Pipette the appropriate amount of the standard solution into the 


beaker. Stir the solution thoroughly.


5. When a stable reading is displayed, record the sample concentration.
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Known Addition Using a Meter with a Millivolt Mode


1. Set the meter to the relative millivolt mode. If a relative millivolt 


mode is not available, use the millivolt mode.


2. Measure 50 mL of sample and 50 mL of TISAB II or 5 mL of TISAB III 


and add the sample and TISAB to a 150 mL beaker. Stir the solution 


thoroughly.


3. Rinse the electrode with deionized water, blot it dry and place it into 


the beaker. When a stable reading is displayed, record the actual 


mV value.


4. Pipette the appropriate amount of standard solution into the beaker. 


Stir the solution thoroughly.


5. When a stable reading is displayed, record the mV value.  


Subtract the first reading from the second reading to calculate ∆E.


6. Use Table 4 to find the Q value that corresponds to the change in 


potential, ∆E. To determine the original sample concentration, use 


the following formula:


 Csample  = Q * Cstandard


 Cstandard  = Standard concentration


 Csample  = Sample concentration


 Q   = Value from Table 4 


The table of Q values is calculated for a 10% volume change. 
The equation for the calculation of Q for different slopes and  
volume changes is given below.


 Q  = 
               p             


    [(1 + p)10∆E/S] - 1 


 ∆E  = E2 - E1


 S  = slope of the electrode


 p  = volume of standard / volume of sample
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Table 4 – Q Values for a 10% Volume Change


Slopes (in column heading) are in units of mV/decade.


∆E Q Concentration Ratio


Monovalent -57.2 -58.2 -59.2 -60.1


5.0 0.2894 0.2933 0.2972 0.3011
5.2 0.2806 0.2844 0.2883 0.2921
5.4 0.2722 0.2760 0.2798 0.2835
5.6 0.2642 0.2680 0.2717 0.2754
5.8 0.2567 0.2604 0.2640 0.2677


6.0 0.2495 0.2531 0.2567 0.2603
6.2 0.2436 0.2462 0.2498 0.2533
6.4 0.2361 0.2396 0.2431 0.2466
6.6 0.2298 0.2333 0.2368 0.2402
6.8 0.2239 0.2273 0.2307 0.2341


7.0 0.2181 0.2215 0.2249 0.2282
7.2 0.2127 0.2160 0.2193 0.2226
7.4 0.2074 0.2107 0.2140 0.2172
7.6 0.2024 02.056 0.2088 0.2120
7.8 0.1975 0.2007 0.2039 0.2023


8.0 0.1929 0.1961 0.1992 0.2023
8.2 0.1884 0.1915 0.1946 0.1977
8.4 0.1841 0.1872 0.1902 0.1933
8.6 0.1800 0.1830 0.1860 0.1890
8.8 0.1760 0.1790 0.1820 0.1849


9.0 0.1722 0.1751 0.1780 0.1809 
9.2 0.1685 0.1714 0.1742 0.1771
9.4 0.1649 0.1677 0.1706 0.1734
9.6 0.1614 0.1642 0.1671 0.1698
9.8 0.1581 0.1609 0.1636 0.1664


10.0 0.1548 0.1576 0.1603 0.1631
10.2 0.1517 0.1544 0.1571 0.1598
10.4 0.1487 0.1514 0.1540 0.1567
10.6 0.1458 0.1484 0.1510 0.1537
10.8 0.1429 0.1455 0.1481 0.1507


11.0 0.1402 0.1427 0.1453 0.1479
11.2 0.1375 0.1400 0.1426 0.1451
11.4 0.1349 0.1374 0.1399 0.1424
11.6 0.1324 0.1349 0.1373 0.1398
11.8 0.1299 0.1324 0.1348 0.1373


12.0 0.1276 0.1300 0.1324 0.1348
12.2 0.1253 0.1277 0.1301 0.1324
12.4 0.1230 0.1254 0.1278 0.1301
12.6 0.1208 0.1232 0.1255 0.1278
12.8 0.1187 0.1210 0.1233 0.1256


13.0 0.1167 0.1189 0.1212 0.1235
13.2 0.1146 0.1169 0.1192 0.1214
13.4 0.1127 0.1149 0.1172 0.1194
13.6 0.1108 0.1130 0.1152 0.1174
13.8 0.1089 0.1111 0.1133 0.1155


14.0 0.1071 0.1093 0.1114 0.1136
14.2 0.1053 0.1075 0.1096 0.1118
14.4 0.1036 0.1057 0.1079 0.1100
14.6 0.1019 0.1040 0.1061 0.1082
14.8 0.1003 0.1024 0.1045 0.1065


15.0 0.0987 0.1008 0.1028 0.1048
15.5 0.0949 0.0969 0.0989 0.1009
16.0 0.0913 0.0932 0.0951 0.0971
16.5 0.0878 0.0897 0.0916 0.0935
17.0 0.0846 0.0865 0.0883 0.0901
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∆E Q Concentration Ratio


Monovalent -57.2 -58.2 -59.2 -60.1


17.5 0.0815 0.0833 0.0852 0.0870
18.0 0.0786 0.0804 0.0822 0.0839
18.5 0.0759 0.0776 0.0793 0.0810
19.0 0.0733 0.0749 0.0766 0.0783
19.5 0.0708 0.0724 0.0740 0.0757


20.0 0.0684 0.0700 0.0716 0.0732
20.5 0.0661 0.0677 0.0693 0.0708
21.0 0.0640 0.0655 0.0670 0.0686
21.5 0.0619 0.0634 0.0649 0.0664
22.0 0.0599 0.0614 0.0629 0.0643


22.5 0.0580 0.0595 0.0609 0.0624
23.0 0.0562 0.0576 0.0590 0.0605
23.5 0.0545 0.0559 0.0573 0.0586
24.0 0.0528 0.0542 0.0555 0.0569
24.5 0.0512 0.0526 0.0539 0.055


25.0 0.0497 0.0510 0.0523 0.0536
25.5 0.0482 0.0495 0.0508 0.0521
26.0 0.0468 0.0481 0.0493 0.0506
26.5 0.0455 0.0467 0.0479 0.0491
27.0 0.0442 0.0454 0.0466 0.0478


27.5 0.0429 0.0441 0.0453 0.0464
28.0 0.0417 0.0428 0.0440 0.0452
28.5 0.0405 0.0417 0.0428 0.0439
29.0 0.0394 0.0405 0.0416 0.0427
29.5 0.0383 0.0394 0.0405 0.0416


30.0 0.0373 0.0383 0.0394 0.0405
31.0 0.0353 0.0363 0.0373 0.0384
32.0 0.0334 0.0344 0.0354 0.0364
33.0 0.0317 0.0326 0.0336 0.0346
34.0 0.0300 0.0310 0.0319 0.0328


35.0 0.0285 0.0294 0.0303 0.0312
36.0 0.0271 0.0280 0.0288 0.0297
37.0 0.0257 0.0266 0.0274 0.0283
38.0 0.0245 0.0253 0.0261 0.0269
39.0 0.0233 0.0241 0.0249 0.0257


40.0 0.0222 0.0229 0.0237 0.0245
41.0 0.0211 0.0218 0.0226 0.0233
42.0 0.0201 0.0208 0.0215 0.0223
43.0 0.0192 0.0199 0.0205 0.0212
44.0 0.0183 0.0189 0.0196 0.0203


45.0 0.0174 0.0181 0.0187 0.0194
46.0 0.0166 0.0172 0.0179 0.0185
47.0 0.0159 0.0165 0.0171 0.0177
48.0 0.0151 0.0157 0.0163 0.0169
49.0 0.0145 0.0150 0.0156 0.0162


50.0 0.0138 0.0144 0.0149 0.0155|
51.0 0.0132 0.0137 0.0143 0.0148
52.0 0.0126 0.0131 0.0136 0.0142
53.0 0.0120 0.0125 0.0131 0.0136
54.0 0.0115 0.0120 0.0125 0.0130


55.0 0.0110 0.0115 0.0120 0.0124
56.0 0.0105 0.0110 0.0115 0.0119
57.0 0.0101 0.0105 0.0110 0.0114
58.0 0.0096 0.0101 0.0105 0.0109
59.0 0.0092 0.0096 0.0101 0.0105
60.0 0.0088 0.0092 0.0096 0.0101
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Titration Techniques


The electrode makes a highly sensitive endpoint detector for 
titrations of a fluoride-containing sample using lanthanum nitrate 
as the titrant. With careful technique, titrations can be performed 
that are accurate to ± 0.2% of the total fluoride concentration of 
the sample. The sample should be at least 10-3 mol/L total fluo-
ride in concentration for a steep and pronounced inflection in 
the titration curve. 


Titrations for fluoride give low results in the presence of 1%  
or more (based on total fluoride) aluminum, iron, or trivalent 
chromium.


The following procedure is for the titration of a fluoride contain-
ing sample with lanthanum nitrate.


1. Prepare a 0.1 mol/L lanthanum nitrate solution by dissolving 43.3 g 


of reagent-grade La(NO3)3-6H2O in a 1 L volumetric flask that con-


tains approximately 700 mL of distilled water. Once the solids are 


dissolved, fill the flask to the mark with distilled water.


2. Standardize the lanthanum nitrate solution by titrating against  


a 0.1 mol/L fluoride standard. Pipette exactly 25 mL of fluoride stan-


dard into a 250 mL plastic beaker and add 50 mL of distilled water. 


Place the electrode in the sample. Stir the solution thoroughly 


throughout the titration.


3. Modify a the titration template ‘Titer with EQP’ available in the Tx 


Excellence or G20 Compact titrator and perform an equivalence 


point (EQP) titration. The equivalence point is the point of the great-


est slope (inflection point) in the titration curve. See Figure 3. The 


volume at the EQP, VEQ is used for the calculation of the titer of the 


lanthanum nitrate titrant. Rinse the electrode and blot dry.


4. Titrate the unknown samples. Pipette exactly 25 mL of sample into a 


250 mL beaker and add 50 mL of distilled water. Place the electrode 


in the sample. Stir the solution thoroughly throughout the titration.


5. Modify a the titration template ‘EQP’ available in the Tx Excellence or 


G20 Compact titrator and perform an equivalence point (EQP) titra-


tion using the standardized lanthanum nitrate titrant. 


 The concentration of the sample solution is calculated using the  


following equation:
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 R (mol/L) = Q*C/m


 where
 Q  =  VEQ*c*TITER
 VEQ  =  Volume at the EQP
 c  =  nominal concentration of the lanthanum  


  nitrate titrant
 TITER =  Titer of the lanthanum nitrate titrant
 C = 1/z, z=3 (equivalent number of lanthanum nitrate)
 m = volume of the sample solution


Figure 3 – Titration of 0.114 mol/L F¯ with 0.1 mol/L La(NO3)3
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In solutions with a pH below 5, hydrogen ions complex a portion 
of the fluoride ions, forming HF or HF2 ,̄ which cannot be 
detected by the fluoride electrode. To free the complexed  
fluoride, the pH of the solution must be adjusted to the weakly 
acidic to weakly basic region before making measurements.  
A strong base, such as sodium hydroxide, should not be used  
for pH adjustment, since the total ionic strength of the adjusted 
samples and standards will vary according to the original  
solution pH and the amount of sodium hydroxide added.  
Variations in total ionic strength affect the accuracy of concen-
tration measurements. Dilution of samples and standards  
with a large excess of sodium acetate, on the other hand, will 
buffer the pH to above 5 and help adjust the total ionic strength 
of samples and standards to the same level.
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Procedure
1. Prepare a 15% sodium acetate solution. Dissolve reagent-grade 


sodium acetate (CH3COONa) in distilled water. Prepare a large 


enough quantity of 15% sodium acetate solution to dilute all sam-


ples and standards.


2. Prepare a background solution that contains all sample components 


except fluoride. Use this solution to prepare the standards.


3. Prepare standards in the concentration range of the unknown sam-


ples by adding fluoride to the background solution. Dilute each stan-


dard 10:1 with the sodium acetate solution (9 parts sodium acetate 


and 1 part standard). Prepare fresh standards every two weeks if the 


standard contains less than 10 mg/L fluoride. If an ISE (concentra-


tion) meter is used, prepare at least two standards. If a meter with a 


mV mode is used, prepare at least three standards.


4. Calibrate the electrode using the instructions in the Checking  


Electrode Operation (Slope) section.


5. Measure the unknown samples: Dilute each unknown sample  


10:1 with sodium acetate before performing taking measurements 


(9 parts sodium acetate and 1 part unknown sample).


Note: In many cases, standards do not need to be prepared 
using background solutions. If a standard prepared from the 
background solution gives the same reading (after dilution  
with sodium acetate) as a standard prepared from pure sodium  
fluoride, then the background solution is unnecessary.
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Fluoride in Alkaline Solutions


In basic solutions containing low fluoride content (less than 
10-4 mol/L at a pH of 9.5 or above), the electrode responds to 
hydroxide ion as well as to fluoride ion. The potential reading, 
caused by the concentration of both hydroxide and fluoride ion, 
is lower than it would be if fluoride alone were present. Refer to 
the Interferences section.


Adjusting the pH to between 5 and 6 with a 4.0 mol/L buffered 
potassium acetate solution eliminates any hydroxide error and 
raises the total ionic strength of both samples and standards to 
the same value. After both samples and standards are diluted 
10:1 with the buffer solution, the fluoride ion concentration can 
be determined in the usual manner.
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Procedure
1. Prepare a 4.0 mol/L buffered potassium acetate solution by  


diluting 2 parts 6.0 mol/L acetic acid (CH3COOH) with one 
part distilled water and surrounding the reaction with a water 
bath. Add 50% KOH solution to the acetic acid slowly, stirring 
constantly, until a pH of 5 is reached. Prepare a large  
enough quantity of the potassium acetate solution to dilute 
all samples and standards.


2. If required, prepare a background solution that contains  
all sample components except fluoride. Use this solution to 
prepare the standards.


3. Prepare standards in the concentration range of the unknown 
samples by adding fluoride to the background solution.  
Dilute each standard 10:1 with the potassium acetate  
solution (9 parts potassium acetate and 1 part standard). 
Prepare fresh standards every two weeks if the standard con-
tains less than 10 mg/L fluoride. If an ISE (concentration) 
meter is used, prepare at least two standards. If a meter with 
a mV mode is used, prepare at least three standards.


4. Calibrate the electrode using the instructions in the Check-
ing Electrode Operation (Slope) section.


5. Measure the unknown samples: Dilute each unknown  
sample 10:1 with potassium acetate before performing taking  
measurements (9 parts potassium acetate and 1 part 
unknown sample).
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Electrode Response


The electrode potential plotted against concentration on  
semi-logarithmic paper results in a straight line with a slope of 
about 54 to 60 mV per decade change in concentration. See 
Figure 2.


The time response of the electrode, the time required to reach 
99% of the stable potential reading, varies from several seconds 
in concentrated solutions to several minutes near the limit of 
detection. See Figure 4.


Figure 4 – Typical Electrode Response To Step Changes in 


NaF Concentration
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Reproducibility


Reproducibility is limited by factors such as temperature fluctua-
tions, drift and noise. Within the operating range of the elec-
trode, reproducibility is independent of concentration. With 
hourly calibrations, direct electrode measurements reproducible 
to ± 2% can be obtained.


Limits of Detection


In neutral solutions, fluoride concentration can be measured 
down to 10-6 mol/L (0.02 mg/L) fluoride. However, care must be 
taken in making determinations below 10-5 mol/L to avoid sam-
ple contamination. The upper limit of detection is a saturated 
fluoride solution.
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Since electrode potentials are affected by changes in tempera-
ture, samples and standard solutions should be within 
± 1 °C (± 2 °F) of each other. At the 10-3 mol/L fluoride level, a 1 °C 
difference in temperature results in a 2% error. The absolute 
potential of the reference electrode changes slowly with temper-
ature because of the solubility equilibria on which the electrode 
depends. The slope of the fluoride electrode also varies with 
temperature, as indicated by the factor S in the Nernst equation. 
Values of the Nernst equation for the fluoride ion are given in 
Table 5. If the temperature changes, the meter and electrode 
should be recalibrated.


Figure 5 – Fraction of Free Fluoride as a Function of Solution pH,  
hydrogen is the only complexing species.
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The electrode can be used at temperatures from 0 to 100 °C, 
provided that temperature equilibrium has occurred. For use at 
temperatures substantially different from room temperature, 
equilibrium times of up to one hour are recommended. The elec-
trode must be used only intermittently at solution temperatures 
above 80 °C.


Table 5 – Theoretical Slope vs. Temperature Values


Temperature (°C) Slope (mV)


0 - 54.2


10 - 56.2


20 - 58.2


25 - 59.2


30 - 60.1


40 - 62.1


50 - 64.1


Interferences


Most cations and anions do not interfere with the response of 
the fluoride electrode to fluoride. Anions commonly associated 
with fluoride, such as Cl¯, Br¯, I¯, S04


2-, HC03
¯, P04


3- and acetate, 
do not interfere with electrode operation. The OH- ion is an elec-
trode interference, see the pH Effects section. Some anions, 
such as C03


2- or P04
3-, make the sample more basic, which 


increases the OH- interference, but are not direct electrode inter-
ferences.
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pH Effects


In acid solutions with a pH below 5, hydrogen complexes a por-
tion of fluoride in solution, forming the undissociated acid HF 
and the ion HF2


-. Figure 5 shows the proportion of free fluoride 
ion in acid solutions. Hydroxide ion interferes with the electrode 
response to fluoride when the level of hydroxide is greater than 
one-tenth the level of fluoride ion present. For example, at pH 7, 
when the hydroxide concentration is 10-7 mol/L or less, there is 
no hydroxide interference with fluoride measurements. At pH 10, 
where the hydroxide concentration is 10-4 mol/L, there is no 
error at 10-2 mol/L fluoride, about a 10% error at 10-4 mol/L fluo-
ride and considerable error at 10-5 mol/L fluoride. See Figure 6. 
Addition of TISAB II or III to fluoride standards and samples will 
buffer the pH between 5.0 and 5.5 to avoid hydroxide interfer-
ences or the formation of hydrogen complexes of fluoride. TISAB 
IV adjusts the pH to about 8.5, and should not be used for very 
low level measurements.


Figure 6 – Electrode Response in Alkaline Solutions
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Complexation


Fluoride ions complex with aluminum, silicon, iron (+3), and 
other polyvalent cations as well as hydrogen. The extent of com-
plexation depends on the concentration of complexing agent, 
the total fluoride concentration and pH of the solution, and the 
total ionic strength of the solution.


TISAB II and III contain a reagent, CDTA, that preferentially com-
plexes aluminum or iron in the sample. In a 1 mg/L fluoride 
sample, TISAB II or III complexes about 5 mg/L aluminum or iron. 
Higher levels of aluminum or iron can be complexed by using 
TISAB IV.


Theory of Operation


The fluoride electrode consists of a sensing element bonded 
into an epoxy body. When the sensing element is in contact with 
a solution containing fluoride ions, an electrode potential devel-
ops across the sensing element. This potential, which depends 
on the level of free fluoride ion in solution, is measured against 
a constant reference potential with a digital pH/mV meter or ISE 
(concentration) meter. The measured potential  
corresponding to the level of fluoride ion in solution is described 
by the Nernst equation.


 E  =  Eo + S * log (A)


 where
 E  =  measured electrode potential
 Eo  =  reference potential (a constant)
 A  =  fluoride ion activity level in solution
 S  =  electrode slope (about 57 mV per decade)
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The level of fluoride ion, A, is the activity or “effective concentra-
tion” of free fluoride ion in solution. The fluoride ion activity is 
related to free fluoride ion concentration, Cf, by the activity coef-
ficient, yi.


 A  =  yi * Cf


Ionic activity coefficients are variable and largely depend on 
total ionic strength. Ionic strength is defined as:


 Ionic strength = 1/2 ∑CiZi2


 where
 Ci  =  concentration of ion i
 Zi =  charge of ion i
 ∑  symbolizes the sum of all the types of ions in solution


If background ionic strength is high and constant relative to the 
sensed ion concentration, the activity coefficient is constant and 
activity is directly proportional to the concentration.


Total ionic strength adjustment buffer (TISAB) is added to all  
fluoride standards and samples so that the background ionic 
strength is high, fluoride is decomplexed and the pH of the  
solution is correct.
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Reference electrode conditions must also be considered. Liquid 
junction potentials arise any time when two solutions of different 
composition are brought into contact. The potential results from 
the interdiffusion of ions in the two solutions. Since ions diffuse 
at different rates, the electrode charge will be carried unequally 
across the solution boundary resulting in a potential difference 
between the two solutions. In making electrode measurements, 
it is important that this potential is the same when the reference 
is in the standardizing solution as well as in the same solution; 
otherwise, the change in liquid junction potential will appear as 
an error in the measured specific ion electrode potential.


The most important variable that analysts have under their con-
trol is the composition of the liquid junction filling solution. The 
filling solution should be equitransferent. That is, the speed with 
which the positive and negative ions in the filling solution diffuse 
into the sample should be nearly as equal as possible. If the rate 
at which positive and negative charge is carried into the sample 
solution is equal, then no junction potential can result.


However, there are a few samples where no filling solution ade-
quately fulfills the condition stated above. Particularly trouble-
some are samples containing high levels of strong acids (pH 0-2) 
or strong bases (pH 12-14). The high mobility of hydrogen and 
hydroxide ions in samples makes it impossible to “swamp out” 
their effect on the junction potential with any concentration of 
an equitransferent salt. For these solutions, it is recommended 
to calibrate in the same pH range as the sample or use a known 
increment method for ion measurement. 
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6. Troubleshooting


Follow a systematic procedure to isolate the problem. The  
measuring system can be divided into four components for ease 
in troubleshooting: meter, electrode, sample/application and 
technique.


Meter/Titrator


The meter/titrator is the easiest component to eliminate as a  
possible cause of error. Consult the meter/titrator user guide for 
directions.


Electrode 


1.  Rinse the electrode thoroughly with distilled water.


2. Verify the electrode performance by performing the proce-
dure in the Checking Electrode Operation (Slope) section.


3. If the electrode fails this procedure, review the Measuring 
Hints section. Clean the electrode thoroughly as directed  
in the Electrode Maintenance section. Drain and refill the 
electrode with fresh filling solution. 


4. Repeat the procedure in the Checking Electrode Operation 
(Slope) section.


5. If the electrode passes the procedure, but measurement 
problems persist, the sample may contain interferences or 
complexing agents, or the technique may be in error. 


6. Before replacing a faulty electrode, review this user guide 
and be sure to thoroughly clean the electrode; correctly  
prepare the electrode; use the proper filling solutions, TISAB, 
and standards; correctly measure the samples and review 
the Troubleshooting Checklist section.
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Sample/Application 


The quality of results depends greatly upon the quality of the 
standards. Always prepare fresh standards when problems arise, 
it could save hours of frustrating troubleshooting! Errors may 
result from contamination of prepared standards, accuracy of 
dilution, quality of distilled water, or a mathematical error in  
calculating the concentrations.


The best method for preparation of standards is serial dilution. 
Refer to the Serial Dilution section. The electrode and meter 
may operate with standards, but not with the sample. In this 
case, check the sample composition for interferences, incom-
patibilities or temperature effects. Refer to the Sample Require-
ments, Temperature Effects, Interferences, and pH Effects 
sections.


Technique 


If trouble persists, review operating procedures. Review calibra-
tion and measurement sections to be sure proper technique  
has been followed. Verify that the expected concentration of the 
ion of interest is within the limit of detection of the electrode.


Check the method of analysis for compatibility with your sample. 
Direct measurement may not always be the method of choice.  
If a large amount of complexing agents are present, known  
addition may be the best method. If the sample is viscous, ana-
lyte addition may solve the problem. If working with low level 
samples, follow the procedure in the Low level Measurement 
section.
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Troubleshooting Checklist


No reference filling solution added – Fill the electrode with •	
filling solution up to the fill hole.  Refer to the Electrode 
Preparation section for details. 


Incorrect reference filling solution used – Refer to the  •	
Electrode Preparation section to verify the correct electrode 
filling solution. 


Electrode junction is dry – Push down on the electrode  •	
cap to allow a few drops of filling solution to drain out of the 
electrode. 


Electrode is clogged or dirty – Refer to the •	 Electrode Mainte-
nance section for cleaning instructions. 


Standards are contaminated or made incorrectly –  •	
Prepare fresh standards.  Refer to the Measurement Hints 
and Analytical Techniques sections. 


TISAB not used or incorrect TISAB used – TISAB must be •	
added to all standards and samples.  Refer to the Required 
Equipment section for information on TISAB solutions. 


Samples and standards at different temperatures – Allow •	
solutions to reach the same temperature. 


Air bubble on sensing element – Remove air bubble by reim-•	
mersing the electrode in solution. 


Electrode not properly connected to meter/titrator – Unplug •	
and reconnect the electrode to the meter/titrator. 


Meter/Titrator or stir plate not properly grounded – Check the •	
meter/titrator and stir plate for proper grounding. 


Static electricity present – Wipe plastic parts on the meter/•	
titrator with a detergent solution. 


Defective meter/titrator – Check the meter/titrator perfor-•	
mance. See the meter/titrator user guide.
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7. Ordering Information


Parts Order No.


Combined Fluoride electrode with BNC connector 


perfectION™ comb F-:  51344715 


Combined Fluoride electrode with Lemo connector 


perfectION™ comb F- Lemo:   51344815 


Ion Electrolyte A:  51344750 


Fluoride Standard Solution 1000 mg/L: 51344775 


TISAB II with CDTA: 51344765 


TISAB III concentrate with CDTA: 51344766 


Removable cone:  00022986
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8. Electrode Specifications


Membrane type


solid state


Concentration Range


10-6 mol/L (0.02 mg/L) to saturated


pH Range


pH 5 to 7 at 10-6 mol/L (0.02 mg/L F¯)


Temperature Range


0 to 80 °C continuous use, 
80 to 100 °C intermittent use


Electrode Resistance


150 to 200 kΩ


Reproducibility


±  2%


Minimum Sample Size


5 mL in a 50 mL beaker


Size


Body Diameter:  13 mm
Cap Diameter:   16 mm
Cable Length:   1.2 m


*  Specifications are subject to change without notice
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Introduction 
This user guide contains information on the preparation, 
operation and maintenance for the fl uoride ion selective 
electrode (ISE).  General analytical procedures, electrode 
characteristics and electrode theory are also included in this 
user guide.  Fluoride electrodes measure free fl uoride ions in 
aqueous solutions quickly, simply, accurately and economically.    


The measurement of fl uoride in drinking water and wastewater 
using an ion selective electrode is an EPA approved test 
procedure.  EPA-approved ISE test procedures for fl uoride in 
drinking water are ASTM D1179-04 (B) and Standard Methods 
4500-F- C (21st edition).  EPA-approved ISE test procedures for 
fl uoride in wastewater are ASTM D1179-93, 99 (B) and Standard 
Methods 4500-F- C-97 (online) or 4500-F- B (18, 19, 20th 
editions).  Approved test method lists are updated periodically.  
Check with your regulatory agency for latest approve method 
revisions.


Technical Support Chemists can be consulted for assistance 
and troubleshooting advice.  Within the United States call 
1.800.225.1480 and outside the United States call 978.232.6000 
or fax 978.232.6031.  In Europe, the Middle East and Africa, 
contact your local authorized dealer.  For the most current 
contact information, visit www.thermoscientifi c.com/water.


Fluoride ionplus® Sure-Flow® Solid State Combination ISE


The reference and sensing electrodes are built into one 
electrode, which decreases the amount of required solution 
and reduces waste.  The built-in Sure-Flow reference junction 
prevents electrode clogging and provides fast and stabile 
readings.  The fl uoride ionplus combination ISE is available with 
a waterproof BNC connector, Cat. No. 9609BNWP.  Electrodes 
with a waterproof BNC connector can be used on any ISE meter 
with a BNC connection.


Fluoride Solid State Half-Cell ISE


The fl uoride half-cell electrode must be used with the single 
junction reference electrode, Cat. No. 900100.  The fl uoride 
half-cell is available with a BNC connector, Cat. No. 9409BN; 
and a screw cap connector, Cat. No. 9409SC.  Electrodes with a 
screw cap connector require a separate cable.
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9609BNWP Fluoride Combination Electrode
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Required Equipment


1. Thermo Scientifi c Orion ISE meter, such as the Orion 4-Star 
pH/ISE meter, Orion 5-Star pH/ISE/DO/conductivity meter 
or Orion DUAL STAR meter.  


 Fluoride electrodes can be used on any ISE meter with 
a BNC connection.  The electrodes can also be used on 
meters with a variety of inputs when an adapter cable is 
used.  Visit www.thermoscientifi c.com/water for details.


2. Thermo Scientifi c Orion fl uoride ion selective electrode.  


 The 9409BN and 9409SC fl uoride half-cell electrodes 
require a separate reference electrode, 
Cat. No. 900100.


3. Magnetic stirrer or Orion stirrer probe, Cat. No. 096019.  
The Orion stirrer probe can be used with 3-Star, 4-Star, 5-
Star benchtop meters, and Dual Star meter.


4. Volumetric fl asks, graduated cylinders and beakers.  
Plastic labware is highly recommended for fl uoride analysis.


5. Distilled or deionized water.


6. Fluoride electrode fi lling solution.


 Use Optimum Results A fi lling solution, Cat. No. 900061, 
for the 9609BNWP fl uoride electrodes.


 Use single junction reference electrode fi lling solution, 
Cat. No. 900001, for the reference electrode used with the 
9409BN and 9409SC fl uoride electrodes. 


7. Fluoride calibration standards.


Cat. No. Description


940906 0.1 M NaF, 475 mL bottle


940907 100 ppm F¯, 475 mL bottle


040908 10 ppm F¯ with TISAB II, 475 mL bottle


040907 2 ppm F¯ with TISAB II, 475 mL bottle


040906 1 ppm F¯ with TISAB II, 475 mL bottle
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8. Total Ionic Strength Adjustment Buffer (TISAB), 
which provides a constant background ionic strength, 
decomplexes fl uoride ions and adjusts the solution pH.


Cat. No. Description


940909 TISAB II, 3.8 L bottle


940999 TISAB II, 4 x 3.8 L bottle


940911 TISAB III concentrate, 475 mL bottle


Low-Level TISAB


For use when measuring in samples containing less than 0.4 
ppm (2 x 10-5 M) fl uoride and no fl uoride complexing agents such 
as iron or aluminum are present.


To prepare low level TISAB:  Place 500 mL of distilled water in 
a 1 liter beaker.  Add 57 mL of glacial acetic acid and 58 g of 
reagent grade sodium chloride to the beaker.  Place the beaker 
in a water bath for cooling.  Immerse a calibrated pH electrode 
into the solution and slowly add 5 M NaOH until the pH is 
between 5.0 and 5.5.  Cool the solution to room temperature.  
Pour the solution into a 1 liter volumetric fl ask and dilute to the 
fl ask mark with distilled water.  All reagents must be as pure as 
possible to keep the fl uoride level low in the buffer.


Use as directed for TISAB II; combine equal volumes of low level 
TISAB and sample or standard before taking any measurements.


TISAB IV


TISAB IV will complex more than 100 ppm of iron or aluminum 
in the presence of 1 ppm fl uoride.  A measurement of 1 ppm 
fl uoride will be in error by 5% in the presence of 200 ppm iron 
or aluminum.


To prepare TISAB IV:  Place 500 mL of distilled water in a 1 liter 
volumetric fl ask.  Add 84 mL of concentrated HCl (36 to 38 %), 
242 g TRIS (hydroxymethyl) aminomethane and 230 g sodium 
tartrate (Na2C4H406-2H2O) to the fl ask.  Stir to dissolve the solids 
and cool the solution to room temperature.  Dilute to the fl ask 
mark with distilled water.


Use as directed for TISAB II; combine equal volumes of TISAB IV 
and sample or standard before measurements. 
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Electrode Setup


Electrode Preparation


9409BN and 9409SC Fluoride Half-Cell Electrode– Remove the 
protective shipping cap from the sensing element and save the 
cap for storage.


900100 Single Junction Reference Electrode– Prepare the 
reference electrode according to the reference electrode user 
guide.  Fill the reference electrode with single junction reference 
fi lling solution, Cat. No. 900001.


9609BNWP Fluoride Combination Electrode– Remove the 
protective shipping cap from the sensing element and save 
the cap for storage.  Fill the electrode with Optimum Results A 
fi lling solution, Cat. No. 900061.


Note:  Optimum Results A fi lling solution minimizes junction 
potential issues and fl uoride contamination in the sample.  The 
use of any other fi lling solution will void the electrode warranty.


Electrode Filling Instructions


1. Lift the fl ip spout on the fi lling solution bottle to a vertical 
position.


2. Insert the spout into the fi lling hole on the outer body of the 
electrode and add a small amount of fi lling solution to the 
reference chamber.  Invert the electrode to moisten the top 
O-ring and then return the electrode to the upright position.


3. Hold the electrode body with one hand and use your thumb 
to push down on the electrode cap to allow a few drops of 
fi lling solution to drain out of the electrode.


4. Release the electrode cap.  If the sleeve does not return to 
its original position, check if the O-ring is moist and repeat 
steps 2-4 until the sleeve returns to the original position.  


5. Add fi lling solution to the electrode up to the fi lling hole.  


Note:  Add fi lling solution each day before using the electrode.  
The fi lling solution level should be at least one inch above the 
level of sample in the beaker to ensure a proper fl ow rate.  The 
fi ll hole should always be open when taking measurements.
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Checking Electrode Operation (Slope)


These are general instructions that can be used with most 
meters to check the electrode operation.  Refer to the meter 
user guide for more specifi c information.


This procedure measures electrode slope.  Slope is defi ned 
as the change in millivolts observed with every tenfold change 
in concentration.  Obtaining the slope value provides the best 
means for checking electrode operation.


1. If the electrode has been stored dry, prepare the electrode 
as described in the Electrode Preparation section.


2. Connect the electrode to the meter.  Set the meter to the 
mV mode.


3. Place 50 mL of distilled water and 50 mL of TISAB II (Low-
level TISAB or TISAB IV) into a 150 mL beaker.  Stir the 
solution thoroughly.  


 If using TISAB III, place 90 mL of distilled water and 
10 mL of TISAB III into a 150 mL beaker. Stir the solution 
thoroughly.  


4. Rinse the electrode with distilled water and place the 
electrode into the solution prepared in step 3.  


5. Select either a 0.1 M sodium fl uoride or 100 ppm fl uoride 
standard.  Pipette 1 mL of the standard into the beaker and 
stir thoroughly.  When a stable reading is displayed, record 
the electrode potential in millivolts.


6. Pipette 10 mL of the same standard into the same beaker 
and stir thoroughly.  When a stable reading is displayed, 
record the electrode potential in millivolts.


7.  There should be a 54 to 60 mV difference between the 
two millivolt readings when the solution temperature is 
between 20 to 25 ˚C.  If the millivolt potential is not within 
this range, refer to the Troubleshooting section.
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Measurement Units


Fluoride concentration can be measured in moles per liter (M), 
parts per million (ppm) or any convenient concentration unit.


Table 1
Concentration Unit Conversion Factors


Moles/Liter (M) ppm


1.0 19000


10-1 1900


10-2 190


10-3 19


10-4 1.9


Sample Requirements


The epoxy body of the fl uoride electrode is resistant to damage 
by inorganic solutions.  The electrode may be used intermittently 
in solutions that contain methanol or acetone.  Contact Technical 
Support for information on using the electrode for specifi c 
applications.


Samples and standards should be at the same temperature.  
The solution temperature must be less than 100 °C.


In all analytical procedures, TISAB must be added to all samples 
and standards before measurements are taken. 
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Measuring Hints


• Add 50 mL of TISAB II (Low-level TISAB or TISAB IV)  to 
every 50 mL of standard or sample.  Add 10 mL of TISAB III 
to every 90 mL standard or sample.  Once TISAB II (Low-
level TISAB or TISAB IV) or TISAB III is selected, it should be 
added to all samples and standards so the dilution ratio of 
TISAB to solution remains the same.


• Stir all standards and samples at a uniform rate.  


• Always use fresh standards for calibration.


• Always rinse the electrode with deionized water between 
measurements and shake the electrode to remove the 
water and prevent sample carryover.  Do not wipe or rub 
the electrode sensing element.


• Allow all standards and samples to come to the same 
temperature for precise measurements.


• Place a piece of insulating material, such as Styrofoam or 
cardboard, between the magnetic stirrer and beaker to prevent 
measurement errors from the transfer of heat to the sample.  


• Verify the electrode calibration every two hours by placing 
the electrode in a fresh aliquot of the least concentrated 
standard used for calibration. If using more than 2 
standards, use a mid-level standard. If the value has 
changed by more than 2%, recalibrate the electrode.


• After immersing the electrode in a solution, check the 
electrode sensing surface for air bubbles and remove air 
bubbles by reimmersing the electrode in the  solution.


• For high ionic strength samples, prepare standards with 
a background composition similar to the sample or use 
manual known addition procedure or a Dual Star meter.


• Adjust highly acidic or highly basic solutions to pH 5 - 6 
before adding TISAB.


• Remove the fi lling hole cover during measurements to 
ensure a uniform fl ow of fi lling solution. 


• If the electrode is used in dirty or viscous samples or the 
electrode response becomes sluggish, empty the electrode 
completely, hold the junction open and fl ush the junction 
with deionized water.  Empty any water from the electrode 
and refi ll it with fresh fi lling solution.  Press down on the 
electrode cap to let a few drops of the fi lling solution fl ow 
out of the electrode and then replenish any lost solution.
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Electrode Storage


9409BN and 9409SC Fluoride Half-Cell Electrode


The fl uoride half-cell electrodes should be rinsed thoroughly 
with distilled water and stored dry in the air at all times.  When 
storing the electrode for long periods of time, cover the sensing 
element with the protective shipping cap.


900100 Single Junction Reference Electrode 


The single junction reference electrode may be stored in the 
single junction electrode fi lling solution, Cat. No. 900001, 
between sample measurements and up to one week.  A 0.01 M 
or 100 ppm fl uoride standard is also an acceptable storage 
solution.  The fi lling solution inside the electrode should not be 
allowed to evaporate, as crystallization will result.


For storage longer than one week, drain the reference electrode, 
fl ush the inside with distilled water and store the electrode dry.


9609BNWP Fluoride Combination Electrode 


For storage between measurements and up to one week, store 
the electrode in electrode fi ll solution, Cat. No. 900061, with 
fl uoride added. The fl uoride concentration of the storage solution 
should be close to least concentrated fl uoride calibration 
standard. Do not add TISAB to the storage solution. The fi lling 
solution should not be allowed to evaporate, as crystallization 
will result. If fi ll solution is unavailable, store in 2 M potassium 
nitrate with fl uoride added. 


For storage longer than one week, drain the electrode. Flush 
the chamber with distilled water. Disassemble the electrode as 
described in the electrode maintenance section. Rinse the inner 
sleeve with distilled water and blot dry with a Kimwipe. Do not 
touch the reference element other than to blot dry. Let air dry 
and then reassemble for storage. Use the protective shipping 
cap to cover the sensing element.
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Electrode Maintenance


Polishing the Sensing Surface of the Fluoride Combination 
Electrodes and Fluoride Half-Cell Electrodes


The sensing surface of the fl uoride electrode might need 
restoration over time as deposits coat the sensing surface. The 
sensing crystal can be restored using the following procedure. 
Toothpaste that contains fl uoride will be needed for this 
procedure.


1. Dispense a small amount of fl uoridated toothpaste on 
a kimwipe. Add a few drops of deionized water.  A soft 
toothbrush can also be used in placed of a kimwipe.


2. Rub the toothpaste on the sensing element on the bottom 
of the electrode in a circular motion for around one minute.  


3. Rinse the electrode thoroughly with DI water, fl ush the 
electrode fi ll solution out (if using a combination fl uoride 
electrode) by pressing on the cap of the electrode) then 
refi ll with fresh fi ll solution. 


4.  Soak the electrode in 100 ppm fl uoride standard for 2 hours.


Flushing the 9609BNWP and 900100 Single Junction 
Reference Electrode


If the area between the electrode sleeve and inner cone 
becomes clogged with sample or precipitate, fl ush the area with 
fi lling solution or distilled water. 


1. Hold the electrode body with one hand and use your thumb 
to push down on the electrode cap to drain the chamber.  
Push down on the cap until all the fi lling solution is drained 
from the chamber.


2. Fill the electrode with distilled water and then push down 
on the cap until all the water is drained from the chamber.


3. Fill the electrode with fresh fi lling solution up to the fi ll 
hole.  Push down on the cap to allow a few drops of fi lling 
solution to drain out of the electrode and then refi ll any lost 
fi lling solution.
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Disassembling the Fluoride Combination Electrodes and 
Single Junction Reference Electrode


Note:  Disassembly is usually not required and should not be 
done unless a thorough cleaning is required. 


1. Tip the electrode so the fi lling solution moistens the O-ring 
on the electrode body.  Hold the electrode body with one 
hand and use your thumb to push down on the electrode 
cap to drain the chamber.


2. Unscrew the cap counter clock-wise and then slide the cap 
and the spring up the cable.


3. Hold the outer sleeve with one hand and fi rmly push down 
on the threaded portion with the thumb and forefi nger to 
separate the inner body from the sleeve.


4. Grasp the cone with a clean, lint-free tissue and withdraw 
the body from the sleeve using a gentle twisting motion. 
Do not touch the reference electrode element (coiled wire 
in combination electrode, pellet in single junction reference) 
above the cone, it will damage to the reference element.  
Rinse the outside of the electrode body and the entire 
sleeve with distilled water. Blot dry with a Kimwipe and 
allow to air dry if needed.


Reassembling the Fluoride Combination Electrodes and 
Single Junction Reference Electrode


1. Moisten the O-ring on the electrode body with a drop of 
fi lling solution.  Insert the screw-thread end of the electrode 
body into the tapered, ground end of the sleeve.


2. Push the body into the sleeve using a gentle twisting 
motion until the bottom surface of the inner cone is fl ush 
with the tapered end of the sleeve.


3. Place the spring onto the electrode body and screw on the 
cap.  Refi ll the electrode with fi lling solution.
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Analytical Techniques
A variety of analytical techniques are available to the analyst.  
The following is a description of these techniques.


Direct Calibration is a simple procedure for measuring a 
large number of samples.  Only one meter reading is required 
for each sample.  Calibration is performed using a series of 
standards.  The concentration of the samples is determined by 
comparison to the standards.  TISAB is added to all solutions to 
ensure that samples and standards have similar ionic strength. 


Incremental Techniques provide a useful method for measuring 
samples, since calibration is not required.  As in direct 
calibration, any convenient concentration unit can be used.  The 
different incremental techniques are described below.  They can 
be used to measure the total concentration of a specifi c ion in 
the presence of a large (50-100 times) excess of complexing 
agents.


• Known Addition is useful for measuring dilute samples, 
checking the results of direct calibration (when no 
complexing agents are present), or measuring the total 
concentration of an ion in the presence of an excess 
complexing agent.  The electrode is immersed in the 
sample solution and an aliquot of a standard solution 
containing the measured species is added to the sample 
when performing single known addition.  From the change 
in potential before and after the addition, the original 
sample concentration is determined. Double known 
addition is recommended for complex sample matrices.


• Known Subtraction is useful as a quick version of 
a titration, or for measuring species for which stable 
standards do not exist.  It is necessary to know the 
stoichiometric ratio between standard and sample.  For 
known subtraction, an electrode sensing the sample 
species is used.  Stable standards of a species reacting 
completely with the sample in a reaction of known 
stoichiometry are necessary.


• Analate Addition is often used to measure soluble solid 
samples, viscous samples, small or very concentrated 
samples, to diminish the effects of complex sample 
matrices, or to diminish the effects of varying sample 
temperatures.  This method is not suitable for dilute or low 
concentration samples.  Total concentration is measured 
even in the presence of complexing agents.  The electrode 
is immersed in a standard solution containing the ion to 
be measured and an aliquot of the sample is added to the 
standard.  The original sample concentration is determined 
from the change in potential before and after the addition.
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• Analate Subtraction is used in the measurement of ions 
for which no ion-selective electrode exists.  The electrode is 
immersed in a reagent solution that contains a species that 
the electrode senses, and that reacts with the sample.  It 
is useful when sample size is small, or samples for which 
a stable standard is diffi cult to prepare, and for viscous 
or very concentrated samples.  The method is not suited 
for very dilute samples.  It is also necessary to know the 
stoichiometric ratio between standard and sample.  


• Titrations are quantitative analytical techniques for 
measuring the concentration of a species by incremental 
addition of a reagent (titrant) that reacts with the sample 
species.  Sensing electrodes can be used for determination 
of the titration end point.  Ion selective electrodes are 
useful as end point detectors, because they are unaffected 
by sample color or turbidity.  Titrations are approximately 
10 times more precise than direct calibration, but are more 
time-consuming.
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Typical Calibration Curve


In the direct calibration procedure, a calibration curve is 
constructed either in the meter memory or in an electronic 
spreadsheet and graphing the log of the fl uoride concentration 
against the millivolt value readings.  Electrode potentials of 
standard solutions are measured and plotted on the linear 
axis against their concentrations on the log axis.  In the linear 
regions of the curves, only two standards are needed to 
determine a calibration curve.  In non-linear regions, more points 
must be taken.  These direct calibration procedures are given for 
concentrations in the region of linear electrode response. Low 
level measurement procedures are given in the next section for 
measurements in the non-linear region.


10 - 5


0.1
180


160


140


120


100


80


60


40


20


0


-20


-40


-60


1 10 100 1000


10 - 4 10 - 3 10 - 2 10 - 1


molarity


ppm fluoride as F- 


10-fold change


electrode
potential
(mV)


-54 to -60 mV


Figure 2  Typical Calibration Curve
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Direct Calibration 


Setup


1. Prepare the electrode as described in the Electrode 
Preparation section.  If using the 9409BN or 9409SC half-
cell fl uoride electrode with the 900100 reference electrode, 
fi ll the reference electrode with Cat. No. 900001.  If using 
the 9609BNWP combination fl uoride electrode, fi ll the 
electrode with Cat. No. 900061.


2. Connect the electrodes to the meter.


3. Prepare at least two standards that bracket the expected 
sample range and differ in concentration by a factor of ten.  
Standards can be prepared in any concentration unit to suit 
the particular analysis requirement.  All standards should 
be at the same temperature as the samples.  For details on 
temperature effects on electrode performance, refer to the 
Temperature Effects section.


Serial Dilutions


Serial dilution is the best method for the preparation of 
standards.  Serial dilution means that an initial standard is 
diluted, using volumetric glassware, to prepare a second 
standard solution.  The second standard is similarly diluted to 
prepare a third standard, and so on, until the desired range of 
standards has been prepared. 


1.  To prepare a 10-2 M NaF standard (190 ppm fl uoride)– 
Pipette 10 mL of the 0.1 M NaF standard into a 100 mL 
volumetric fl ask.  Dilute to the mark with deionized water 
and mix well.


2.  To prepare a 10-3 M NaF standard (19 ppm fl uoride)– 
Pipette 10 mL of the 10-2 M NaF standard into a 100 mL 
volumetric fl ask.  Dilute to the mark with deionized water 
and mix well.


3.  To prepare a 10-4 M NaF standard (1.9 ppm fl uoride)– 
Pipette 10 mL of the 10-3 M NaF standard into a 100 mL 
volumetric fl ask.  Dilute to the mark with deionized water 
and mix well.
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To prepare standards with a different concentration use the 
following formula:


 C1 * V1 = C2 * V2


where


 C1 = concentration of original standard


 V1 = volume of original standard


 C2 = concentration of standard after dilution


 V2 = volume of standard after dilution


For example, to prepare 100 mL of a 1 ppm fl uoride standard 
from a 100 ppm fl uoride standard:


 C1 = 100 ppm fl uoride


 V1 = unknown


 C2 = 1 ppm fl uoride


 V2 = 100 mL


 100 ppm * V1 = 1 ppm * 100 mL


 V1 = (1 ppm * 100 mL) / 100 ppm = 1 mL


To make the 1 ppm fl uoride standard, pipette 1 mL of the 
100 ppm fl uoride standard into a 100 mL volumetric fl ask. 
Dilute to the mark with deionized water and mix well. 


Fluoride Standards with TISAB II


The 10 ppm fl uoride with TISAB II standard, Cat. No. 040908; 
2 ppm fl uoride with TISAB II standard, Cat. No. 040907; and 
1 ppm fl uoride with TISAB II standard, Cat. No. 040906, do not 
require the addition of TISAB II because TISAB II has already 
been added.  


Add 50 mL of TISAB II to every 50 mL of sample to keep the 
dilution ration of TISAB II to solution consistent for the standards 
and samples.
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Direct Calibration Using a Meter with an ISE Mode


Note:  See the meter user guide for more specifi c information.


1. Measure 50 mL of the less concentrated standard and 
50 mL of TISAB II and pour into a 150 mL beaker.  Stir the 
solution thoroughly.


2. Rinse the electrode with deionized water, blot dry and place 
into the beaker with the less concentrated standard.  Wait 
for a stable reading and then adjust the meter to display the 
value of the standard, as described in the meter user guide.


3.  Measure 50 mL of the more concentrated standard and 
50 mL of TISAB II and pour into a second 150 mL beaker.  
Stir the solution thoroughly.


4.  Rinse the electrode with deionized water, blot dry and place 
into the beaker with the more concentrated standard.  Wait 
for a stable reading and then adjust the meter to display 
the value of the second standard, as described in the meter 
user guide.


5.  Record the resulting slope value.  The slope should be 
between -54 to -60 mV when the standards are between 
20-25 ˚C. When using a Thermo Scientifi c meter with the 
Autoblank function enabled, the absolute value of the slope 
should be greater than 54 mV.  


6.  Measure 50 mL of the sample and 50 mL of TISAB II (or 
either low-level TISAB or TISAB IV) and pour into a clean 150 
mL beaker.  Stir the solution thoroughly.


7. Rinse the electrode with deionized water, blot dry and place 
into the sample.  The concentration of the sample will be 
displayed on the meter. 


Note:  If using TISAB III, add 5 mL of TISAB III to the 50 mL of 
standard or sample in step 1, step 3 and step 6.  
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Direct Calibration Using a Meter with a Millivolt Mode


1.  Adjust the meter to measure mV.


2.  Measure 50 mL of the less concentrated standard and 
50 mL of TISAB II and add the standard and TISAB II to a 
150 mL beaker.  Stir the solution thoroughly.


3.  Rinse the electrode with deionized water, blot dry and place 
into the beaker with the less concentrated standard.  When 
a stable reading is displayed, record the mV value and 
corresponding standard concentration.


4.  Measure 50 mL of the more concentrated standard and 
50 mL of TISAB II and add the standard and TISAB II to a 
second 150 mL beaker.  Stir the solution thoroughly.


5.  Rinse the electrode with deionized water, blot dry and 
place into the beaker with the more concentrated standard.  
When a stable reading is displayed, record the mV value 
and corresponding standard concentration.


6.  Using a calculator or electronic spreadsheet, prepare 
a calibration curve by graphing the log of the fl uoride 
concentration against the millivolt value readings.


7.  Measure 50 mL of the sample and 50 mL of TISAB II and 
add the sample and TISAB II to a clean 150 mL beaker.  Stir 
the solution thoroughly.


8.  Rinse the electrode with deionized water, blot dry and place 
into the beaker.  When a stable reading is displayed, record 
the mV value.


9.  Using the calibration curve prepared in step 6, determine 
the unknown concentration of the sample.


Note:  If using TISAB III, add 5 mL of TISAB III to the 50 mL of 
standard or sample in step 2, step 4 and step 7.  
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Low-Level Measurements


These procedures are for low ionic strength solutions that do 
not contain fl uoride complexing agents and have a fl uoride 
concentration of less than 2 x 10-5 M (0.38 ppm).  For solutions 
low in fl uoride but high in total ionic strength, perform the same 
procedure by preparing a calibrating solution with a composition 
similar to the sample.  Accurate measurement requires that the 
following conditions be met:


 •  Adequate time must be allowed for electrode 
stabilization.  Longer response time will be needed at 
low-level measurements.


 • Stir all standards and samples at a uniform rate.  


• Low-level TISAB is recommended for samples and 
standards.


Low-Level Setup


1. Prepare the electrode as described in the Electrode 
Preparation section.


2. Connect the electrode to the meter.  Set the meter to 
read mV.


3. Prepare the low-level TISAB.  Refer to the Required 
Equipment section for instructions.  Use low-level TISAB 
for low-level measurements only. 


4. Prepare 100 mL of standard solution. Dilute the 100 ppm 
fl uoride standard, Cat. No. 940907, to 10 ppm or dilute the 
0.1 M NaF standard, Cat. No. 940906, to 10-3 M.  


5. Add 100 mL of the low-level TISAB to the 100 mL of 
standard.


Low-Level Calibration and Measurement Using a Thermo 
Scientifi c Orion ISE Meter with Autoblank Capability


1. When using a Thermo Scientifi c Orion ISE meter in 
ISE mode with Autoblank mode enabled, a three point 
calibration is usually suffi cient to prepare an accurate 
calibration curve at low levels.  


2. Choose three calibration points to bracket the 
concentrations of interest.  It is advised to choose points 
which are not more than a factor 10 between each point, for 
example, 0.05, 0.5, and 5 mg/L fl uoride standards.
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3. Prepare the standards as described in the Direct Calibration 
section of this user guide.  Prepare calibration standards for 
testing by mixing a portion of the standard with an equal 
portion of low level TISAB in a non-glass beaker.  Stir the 
solution.


4. Ensure that the Autoblank mode is enabled in the meter 
setup mode.


5. Rinse the electrode with deionized water, blot dry and 
place into the beaker with the least concentration standard.  
While stirring the solution, select the meter calibration 
mode and wait for a stable reading.  Adjust the meter to 
display the value of the standard, as described in the meter 
user guide.


6. Repeat step 5 for the second and third standards and 
complete the calibration, as described in the meter user guide.


7. Record the resulting slope value.  The absolute value of 
millivolt difference should be greater than 54 mV.


8. Measure equal amounts of the sample and low level TISAB 
into a non-glass beaker.  Stir the solution.


9. Rinse the electrode with deionized water, blot dry and place 
into the beaker with the prepared sample. Continue stirring 
the solution and wait for a stable reading. The concentration 
of the sample will be displayed on the meter.
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Low-Level Calibration and Measurement When Using a Meter 
with Millivolt Mode


1. Measure 50 mL of deionized water and 50 mL of low-level 
TISAB and add to a 150 mL beaker.


2. Rinse the electrode with deionized water and place into 
beaker.  Stir the solution thoroughly.


3. Add increments of the 10 ppm or 10-3 M fl uoride standard 
mixed with low-level TISAB to the beaker using the steps 
outlined in Table 2.  Record the stable millivolt reading after 
each increment.  


4. Using a calculator or or electronic spreadsheet, prepare 
a calibration curve by graphing the log of the fl uoride 
concentration against the millivolt value readings. Prepare a 
new calibration curve with fresh standards each day.


5. Measure 50 mL of sample and 50 mL of low-level TISAB 
and add to a clean 150 mL beaker.  Rinse the electrode with 
deionized water, blot dry and place into the sample.


6. Stir the solution thoroughly.  When a stable reading is 
displayed, record the mV value.


7. Determine the sample concentration corresponding to the 
measured potential from the low-level calibration curve.


Table 2  Calibration Curve For Low-Level Measurements
Additions of standard (with low-level TISAB) to 50 mL distilled 
water and 50 mL low-level TISAB solution.


Concentration
Step Pipette 


Size
Volume 
Added


ppm M


1 1 mL 0.1 mL 0.01 1 x 10-6


2 1 mL 0.1 mL 0.02 2 x 10-6


3 1 mL 0.2 mL 0.04 4 x 10-6


4 1 mL 0.2 mL 0.06 6 x 10-6


5 1 mL 0.4 mL 0.10 1 x 10-5


6 2 mL 2.0 mL 0.29 2.9 x 10-5


7 2 mL 2.0 mL 0.48 4.8 x 10-5
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Single Known Addition


Known addition is a convenient technique for measuring samples 
because no calibration curve is required.  It can be used to 
verify the results of a direct calibration or to measure the total 
concentration of an ion in the presence of a large excess of a 
complexing agent.  The sample potential is measured before and 
after addition of a standard solution.  Accurate measurement 
requires that the following conditions be met:


 •  Concentration should approximately double as a result of 
the addition.


 •  Sample concentration should be known to within a factor 
of three.


 •  Either no complexing agent or a large excess of the 
complexing agent may be present.


 •  The ratio of the uncomplexed ion to complexed ion must 
not be changed by addition of the standard.


 •  All samples and standards should be at the same 
temperature.
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Single Known Addition Setup


1. Prepare the electrode as described in the Electrode 
Preparation section.


2. Connect the electrode to the meter. 


3. Prepare a standard solution that will cause the fl uoride 
concentration of the sample to double when added to the 
sample solution.  Refer to Table 3 for guidelines.


4. Determine the electrode slope by performing the procedure 
in the Checking Electrode Operation (Slope) section.


5. Rinse the electrode with deionized water.


Table 3  Guideline For Known Addition


Volume of Addition Concentration of Standard


1 mL 100 times sample concentration


5 mL 20 times sample concentration


10 mL* 10 times sample concentration


*  Most convenient volume to use
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Single Known Addition Using a Meter with a Known 
Addition Mode


Note:  See the meter user guide for more specifi c information.


1. Set up the meter to measure in the known addition mode.


2. Measure 50 mL of the sample and 50 mL of TISAB II or 
5 mL of TISAB III and add to a beaker.  Rinse the electrode 
with deionized water and place it into the sample solution.  
Stir the solution thoroughly.


3. When a stable reading is displayed, set the meter as 
described in the meter user guide, if required.


4. Pipette the appropriate amount of the standard solution into 
the beaker.  Stir the solution thoroughly.


5. When a stable reading is displayed, record the sample 
concentration.


Single Known Addition Using a Meter with a Millivolt Mode


1. Set the meter to relative millivolt mode.  If a relative 
millivolt mode is not available, use the millivolt mode.


2. Measure 50 mL of sample and 50 mL of TISAB II or 5 mL 
of TISAB III and add to a 150 mL beaker.  Stir the solution 
thoroughly.


3. Rinse the electrode with deionized water, blot dry and place 
into the beaker.  When a stable reading is displayed, set the 
meter to read 0.0 mV.  If the reading cannot be adjusted to 
0.0 mV, record the actual mV value.


4. Pipette the appropriate amount of standard solution into the 
beaker.  Stir the solution thoroughly.


5. When a stable reading is displayed, record the mV value.  
If the meter could not be set to 0.0 mV in step 3, subtract 
the fi rst reading from the second reading to calculate ΔE.


Note:  Double known addition method is outlined in the Dual 
Star meter manual.
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6. Use Table 4 to fi nd the Q value that corresponds to the 
change in potential, ΔE.  To determine the original sample 
concentration, multiply Q by the concentration of the added 
standard:


 Csample  =  Q * Cstandard


where


 Cstandard  =  standard concentration


 Csample  =  sample concentration


 Q  =  value from Table 4 


The table of Q values is calculated for a 10% volume change.  
The equation for the calculation of Q for different slopes and 
volume changes is given below.


 Q  =  (p * r) / {[(1 + p) * 10 ΔE/S]-1}


where


 Q  =  value from Table 4


 ΔE  =  E2 - E1


 S  =  slope of the electrode


 p  =  volume of standard / volume of sample and ISA


 r = volume of sample and ISA / volume of sample
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Table 4  Q Values for a 10% Volume Change
Slopes (in column heading) are in units of mV/decade.


ΔE Q Concentration Ratio


Monovalent 57.2 58.2 59.2 60.1


5.0 0.2894 0.2933 0.2972 0.3011
5.2 0.2806 0.2844 0.2883 0.2921
5.4 0.2722 0.2760 0.2798 0.2835
5.6 0.2642 0.2680 0.2717 0.2754
5.8 0.2567 0.2604 0.2640 0.2677


6.0 0.2495 0.2531 0.2567 0.2603
6.2 0.2436 0.2462 0.2498 0.2533
6.4 0.2361 0.2396 0.2431 0.2466
6.6 0.2298 0.2333 0.2368 0.2402
6.8 0.2239 0.2273 0.2307 0.2341


7.0 0.2181 0.2215 0.2249 0.2282
7.2 0.2127 0.2160 0.2193 0.2226
7.4 0.2074 0.2107 0.2140 0.2172
7.6 0.2024 02.056 0.2088 0.2120
7.8 0.1975 0.2007 0.2039 0.2023


8.0 0.1929 0.1961 0.1992 0.2023
8.2 0.1884  0.1915  0.1946  0.1977
8.4 0.1841  0.1872  0.1902  0.1933
8.6 0.1800  0.1830  0.1860 0.1890
8.8 0.1760  0.1790  0.1820  0.1849


9.0 0.1722  0.1751  0.1780  0.1809 
9.2 0.1685  0.1714  0.1742  0.1771
9.4 0.1649  0.1677  0.1706  0.1734
9.6 0.1614  0.1642  0.1671  0.1698
9.8 0.1581  0.1609  0.1636  0.1664


10.0 0.1548  0.1576  0.1603  0.1631
10.2 0.1517  0.1544  0.1571  0.1598
10.4 0.1487 0.1514  0.1540  0.1567
10.6 0.1458  0.1484  0.1510  0.1537
10.8 0.1429  0.1455  0.1481  0.1507


11.0 0.1402  0.1427  0.1453  0.1479
11.2  0.1375  0.1400  0.1426  0.1451
11.4  0.1349  0.1374  0.1399  0.1424
11.6 0.1324  0.1349  0.1373  0.1398
11.8  0.1299  0.1324  0.1348  0.1373


12.0  0.1276  0.1300  0.1324  0.1348
12.2 0.1253  0.1277  0.1301  0.1324
12.4  0.1230  0.1254  0.1278  0.1301
12.6  0.1208  0.1232  0.1255  0.1278
12.8  0.1187  0.1210  0.1233  0.1256


13.0  0.1167  0.1189  0.1212  0.1235
13.2  0.1146  0.1169  0.1192  0.1214
13.4  0.1127  0.1149  0.1172  0.1194
13.6  0.1108  0.1130  0.1152  0.1174
13.8  0.1089 0.1111  0.1133  0.1155


14.0  0.1071  0.1093  0.1114  0.1136
14.2  0.1053  0.1075  0.1096  0.1118
14.4  0.1036  0.1057  0.1079  0.1100
14.6  0.1019  0.1040  0.1061  0.1082
14.8  0.1003  0.1024  0.1045  0.1065


15.0  0.0987  0.1008  0.1028  0.1048
15.5  0.0949  0.0969  0.0989  0.1009
16.0  0.0913  0.0932  0.0951  0.0971
16.5 0.0878  0.0897  0.0916  0.0935
17.0  0.0846  0.0865  0.0883  0.0901
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ΔE Q Concentration Ratio


Monovalent 57.2 58.2 59.2 60.1


17.5  0.0815  0.0833  0.0852  0.0870
18.0  0.0786      0.0804  0.0822  0.0839
18.5  0.0759     0.0776  0.0793  0.0810
19.0  0.0733    0.0749  0.0766  0.0783
19.5  0.0708     0.0724  0.0740  0.0757


20.0  0.0684     0.0700  0.0716  0.0732
20.5  0.0661      0.0677  0.0693  0.0708
21.0  0.0640       0.0655  0.0670  0.0686
21.5 0.0619       0.0634        0.0649       0.0664
22.0 0.0599       0.0614  0.0629  0.0643


22.5  0.0580  0.0595  0.0609  0.0624
23.0  0.0562  0.0576  0.0590  0.0605
23.5  0.0545  0.0559  0.0573  0.0586
24.0  0.0528  0.0542  0.0555  0.0569
24.5  0.0512  0.0526  0.0539  0.055


25.0  0.0497  0.0510  0.0523  0.0536
25.5  0.0482  0.0495  0.0508  0.0521
26.0  0.0468  0.0481  0.0493  0.0506
26.5  0.0455  0.0467  0.0479  0.0491
27.0  0.0442  0.0454  0.0466  0.0478


27.5  0.0429  0.0441  0.0453  0.0464
28.0  0.0417  0.0428  0.0440  0.0452
28.5  0.0405  0.0417  0.0428  0.0439
29.0  0.0394  0.0405  0.0416  0.0427
29.5  0.0383  0.0394  0.0405  0.0416


30.0  0.0373  0.0383  0.0394  0.0405
31.0  0.0353  0.0363  0.0373  0.0384
32.0  0.0334  0.0344  0.0354  0.0364
33.0  0.0317  0.0326  0.0336  0.0346
34.0  0.0300  0.0310  0.0319  0.0328


35.0  0.0285  0.0294  0.0303  0.0312
36.0  0.0271  0.0280  0.0288  0.0297
37.0  0.0257  0.0266  0.0274  0.0283
38.0  0.0245  0.0253  0.0261  0.0269
39.0  0.0233  0.0241  0.0249  0.0257


40.0  0.0222  0.0229  0.0237  0.0245
41.0  0.0211  0.0218  0.0226  0.0233
42.0  0.0201  0.0208  0.0215  0.0223
43.0  0.0192 0.0199  0.0205  0.0212
44.0  0.0183  0.0189  0.0196 0.0203


45.0  0.0174 0.0181  0.0187  0.0194
46.0  0.0166  0.0172  0.0179  0.0185
47.0  0.0159  0.0165  0.0171  0.0177
48.0  0.0151  0.0157  0.0163  0.0169
49.0  0.0145  0.0150  0.0156  0.0162


50.0  0.0138  0.0144  0.0149  0.0155|
51.0  0.0132  0.0137  0.0143  0.0148
52.0  0.0126  0.0131  0.0136  0.0142
53.0  0.0120  0.0125  0.0131  0.0136
54.0  0.0115  0.0120  0.0125  0.0130


55.0  0.0110  0.0115  0.0120  0.0124
56.0  0.0105  0.0110  0.0115  0.0119
57.0  0.0101  0.0105  0.0110  0.0114
58.0  0.0096  0.0101  0.0105  0.0109
59.0  0.0092  0.0096  0.0101  0.0105
60.0  0.0088  0.0092  0.0096  0.0101
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Titrations


The electrode makes a highly sensitive endpoint detector for 
titrations of a fl uoride-containing sample using lanthanum 
nitrate as the titrant.  Titrations are more time-consuming than 
direct electrode measurements, but results are more accurate 
and reproducible.  With careful technique, titrations can be 
performed that are accurate to ± 0.2% of the total fl uoride 
concentration of the sample.  The sample should be at least 
10-3 M total fl uoride in concentration for a good endpoint break.  


Titrations for fl uoride give low results in the presence of 1% 
or more (based on total fl uoride) aluminum, iron, or trivalent 
chromium.


The fl uoride electrode can also be used to detect titration 
endpoints of samples containing species that react with 
fl uoride, such as aluminum, lithium, lanthanum, and thorium.  
Contact Technical Support or visit www.thermoscientifi c.com/
water for details.


The following procedure is for the titration of a fl uoride 
containing sample with lanthanum nitrate.


1. Prepare a 0.1 M lanthanum nitrate solution by dissolving 
43.3 g of reagent-grade La(NO3)3-6H20 in a 1 liter volumetric 
fl ask that contains approximately 700 mL of distilled water.  
Once the solids are dissolved, fi ll the fl ask to the mark with 
distilled water.


2. Standardize the lanthanum nitrate solution by titrating 
against a 0.1 M fl uoride standard.  Pipette exactly 25 mL of 
fl uoride standard into a 250 mL plastic beaker and add 
50 mL of distilled water.  Place the electrode in the sample.  
Stir the solution thoroughly throughout the titration.


3. Using a 10.0 mL burette, add increments of lanthanum 
nitrate and plot the electrode potential against mL of 
lanthanum nitrate added.  The endpoint is the point of 
the greatest slope.  See Figure 3.  Alternately, use a fi rst 
derivative calculation or an on-line titration calculator to 
determine the end point. Record the endpoint, Vto.  Rinse 
the electrode and blot dry.


4. Titrate the unknown samples.  Pipette exactly 25 mL of 
sample into a 250 mL beaker and add 50 mL of distilled 
water.  Place the electrode in the sample. Stir the solution 
thoroughly throughout the titration.


5. Using a 10 mL burette, add increments of lanthanum nitrate 
and plot the electrode potential against mL of lanthanum 
nitrate added.  Determine the endpoint, Vtx.
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6. Calculate sample concentration, Csx:


 CSx  =  [(Vtx * Vfo) / (Vfx Vto)] * CSo


where


 CSx  =  sample concentration


 CSo  =  fl uoride standard concentration (0.1 M)


 Vtx  =   volume of titrant added in unknown sample titration 
at endpoint


 Vto  =   volume of titrant added in standardization titration 
at endpoint


 Vfx  =  volume of sample used in sample titration (25 mL)


 Vfo =  volume of standard used in standardization titration 
(25 mL)
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Figure 3  Titration of 0.114 M F¯ with 0.1 M La(NO3)3
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Fluoride in Acid Solutions


In solutions with a pH below 5, hydrogen ions complex a 
portion of the fl uoride ions, forming HF or HF2¯, which cannot 
be detected by the fl uoride electrode.  To free the complexed 
fl uoride, the pH of the solution must be adjusted to the weakly 
acidic to weakly basic region before making measurements.  
A strong base, such as sodium hydroxide, should not be 
used for pH adjustment, since the total ionic strength of the 
adjusted samples and standards will vary according to the 
original solution pH and the amount of sodium hydroxide 
added.  Variations in total ionic strength affect the accuracy 
of concentration measurements.  Dilution of samples and 
standards with a large excess of sodium acetate, on the other 
hand, will buffer the pH to above 5 and help adjust the total ionic 
strength of samples and standards to the same level.


Procedure


1. Prepare a 15% sodium acetate solution.  Dissolve reagent-
grade sodium acetate (CH3COONa) in distilled water. 
Prepare a large enough quantity of 15% sodium acetate 
solution to dilute all samples and standards.


2. Prepare a background solution that contains all sample 
components except fl uoride.  Use this solution to prepare 
the standards.


3. Prepare standards in the concentration range of the 
unknown samples by adding fl uoride to the background 
solution.  Dilute each standard 10:1 with the sodium acetate 
solution (9 parts sodium acetate and 1 part standard).  
Prepare fresh standards every two weeks if the standard 
contains less than 10 ppm fl uoride.  If an ISE (concentration) 
meter is used, prepare at least two standards.  If a meter 
with a mV mode is used, prepare at least three standards.


4. Calibrate the electrode using the instructions in the 
Checking Electrode Operation (Slope) section.


5. Measure the unknown samples: Dilute each unknown 
sample 10:1 with sodium acetate before performing taking 
measurements (9 parts sodium acetate and 1 part unknown 
sample).


Note:  In many cases, standards do not need to be prepared 
using background solutions.  If a standard prepared from the 
background solution gives the same reading (after dilution with 
sodium acetate) as a standard prepared from pure sodium 
fl uoride, then the background solution is unnecessary.
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Fluoride in Alkaline Solutions


In basic solutions containing low fl uoride content (less than 
10-4 M at a pH of 9.5 or above), the electrode responds to 
hydroxide ion as well as to fl uoride ion.  The potential reading, 
caused by the concentration of both hydroxide and fl uoride ion, 
is lower than it would be if fl uoride alone were present.  Refer to 
the Interferences section.


Adjusting the pH to between 5 and 6 with a 4.0 M buffered 
potassium acetate solution eliminates any hydroxide error and 
raises the total ionic strength of both samples and standards to 
the same value.  After both samples and standards are diluted 
10:1 with the buffer solution, the fl uoride ion concentration can 
be determined in the usual manner.


Procedure


1. Prepare a 4.0 M buffered potassium acetate solution by 
diluting 2 parts 6.0 M acetic acid (CH3COOH) with one part 
distilled water and surrounding the reaction with a water 
bath.  Add 50% KOH solution to the acetic acid slowly, 
stirring constantly, until a pH of 5 is reached.  Prepare a 
large enough quantity of the potassium acetate solution to 
dilute all samples and standards.


2. If required, prepare a background solution that contains all 
sample components except fl uoride.  Use this solution to 
prepare the standards.


3. Prepare standards in the concentration range of the 
unknown samples by adding fl uoride to the background 
solution.  Dilute each standard 10:1 with the potassium 
acetate solution (9 parts potassium acetate and 1 part 
standard).  Prepare fresh standards every two weeks if 
the standard contains less than 10 ppm fl uoride.  If an 
ISE (concentration) meter is used, prepare at least two 
standards.  If a meter with a mV mode is used, prepare at 
least three standards.


4. Calibrate the electrode using the instructions in the 
Checking Electrode Operation (Slope) section.


5. Measure the unknown samples: Dilute each unknown 
sample 10:1 with potassium acetate before performing 
taking measurements (9 parts potassium acetate and 1 part 
unknown sample).
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Electrode Characteristics


Electrode Response


The electrode potentials when using a calibration curve by 
graphing the log of the fl uoride concentration against the 
millivolt values will result in a straight line with a slope of about 
54 to 60 mV per decade change in concentration. See Figure 2.


The time response of the electrode, the time required to reach 
99% of the stable potential reading, varies from several seconds 
in concentrated solutions to several minutes near the limit of 
detection.  See Figure 4.
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Figure 4  Typical Electrode Response To Step Changes in 
NaF Concentration


Reproducibility


Reproducibility is limited by factors such as temperature 
fl uctuations, drift and noise.  Within the operating range of the 
electrode, reproducibility is independent of concentration.  With 
hourly calibrations, direct electrode measurements reproducible 
to ± 2% can be obtained.


Limits of Detection


In neutral solutions, fl uoride concentration can be measured 
down to 10-6 M (0.02 ppm) fl uoride.  However, care must be 
taken in making determinations below 10-5 M to avoid sample 
contamination.  The upper limit of detection is a saturated 
fl uoride solution.
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Temperature Effects


Since electrode potentials are affected by changes in 
temperature, samples and standard solutions should be within 
± 1 °C (± 2 °F) of each other.  At the 10-3 M fl uoride level, 
a 1 °C difference in temperature results in a 2% error.  The 
absolute potential of the reference electrode changes slowly 
with temperature because of the solubility equilibria on which 
the electrode depends.  The slope of the fl uoride electrode 
also varies with temperature, as indicated by the factor S in the 
Nernst equation.  Values of the Nernst equation for the fl uoride 
ion are given in Table 5.  If the temperature changes, the meter 
and electrode should be recalibrated.


Table 5  Theoretical Slope vs. Temperature Values


Temperature (°C) Slope (mV)


0 - 54.2


10 - 56.2


20 - 58.2


25 - 59.2


30 - 60.1


40 - 62.1


50 - 64.1


The electrode can be used at temperatures from 0 to 100 °C, 
provided that temperature equilibrium has occurred.  For use 
at temperatures substantially different from room temperature, 
equilibrium times of up to one hour are recommended.  
The electrode must be used only intermittently at solution 
temperatures above 80 °C.


Interferences


Most cations and anions do not interfere with the response of 
the fl uoride electrode to fl uoride.  Anions commonly associated 
with fl uoride, such as Cl¯, Br¯, I¯, S04¯2, HC03¯, P04¯3 and acetate, 
do not interfere with electrode operation.  The OH- ion is an 
electrode interference, see the pH Effects section.  Some 
anions, such as C03¯2 or P04¯3, make the sample more basic, 
which increases the OH- interference, but are not direct 
electrode interferences. See section on complexation for more 
details on interferences resulting from polyvalent cations.
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pH Effects


In acid solutions with a pH below 5, hydrogen complexes a 
portion of fl uoride in solution, forming the undissociated acid HF 
and the ion HF¯2.  Figure 5 shows the proportion of free fl uoride 
ion in acid solutions.  Hydroxide ion interferes with the electrode 
response to fl uoride when the level of hydroxide is greater than 
one-tenth the level of fl uoride ion present.  For example, at pH 
7, when the hydroxide concentration is 10-7 M or less, there is 
no hydroxide interference with fl uoride measurements.  At pH 
10, where the hydroxide concentration is 10-4 M, there is no 
error at 10-2 M fl uoride, about a 10% error at 10-4 M fl uoride and 
considerable error at 10-5 M fl uoride.  See Figure 6.  Addition of 
TISAB II or III to fl uoride standards and samples will buffer the 
pH between 5.0 and 5.5 to avoid hydroxide interferences or the 
formation of hydrogen complexes of fl uoride.  TISAB IV adjusts 
the pH to about 8.5, and should not be used for very low-level 
measurements.
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Figure 5  Fraction of Free Fluoride as a Function of Solution 
pH, hydrogen is the only complexing species. 
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Figure 6  Electrode Response in Alkaline Solutions


Complexation


Fluoride ions complex with aluminum, silicon, iron (+3), and 
other polyvalent cations as well as hydrogen.  The extent of 
complexation depends on the concentration of complexing 
agent, the total fl uoride concentration and pH of the solution, 
and the total ionic strength of the solution.


TISAB II and III contain a reagent, CDTA, that preferentially 
complexes aluminum or iron in the sample.  In a 1 ppm fl uoride 
sample, TISAB II or III complexes about 5 ppm aluminum or iron.  
Higher levels of aluminum or iron can be complexed by using 
TISAB IV.
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Theory of Operation


The fl uoride electrode consists of a sensing element bonded 
into an epoxy body.  When the sensing element is in contact 
with a solution containing fl uoride ions, an electrode potential 
develops across the sensing element.  This potential, which 
depends on the level of free fl uoride ion in solution, is measured 
against a constant reference potential with a digital pH/mV 
meter or ISE (concentration) meter.  The measured potential 
corresponding to the level of fl uoride ion in solution is described 
by the Nernst equation.


 E  =  Eo + S * log (A)


where


 E  = measured electrode potential


 Eo  = reference potential (a constant)


 A  = fl uoride ion activity level in solution


 S  = electrode slope (about 57 mV per decade)


The level of fl uoride ion, A, is the activity or “effective 
concentration” of free fl uoride ion in solution.  The fl uoride ion 
activity is related to free fl uoride ion concentration, Cf, by the 
activity coeffi cient, yi.


 A  =  yi * Cf


Ionic activity coeffi cients are variable and largely depend on total 
ionic strength.  Ionic strength is defi ned as:


 Ionic strength  =  1/2 ∑CiZi2


where


 Ci  =  concentration of ion i


 Zi = charge of ion i


 ∑ symbolizes the sum of all the types of ions in solutions


If background ionic strength is high and constant relative to the 
sensed ion concentration, the activity coeffi cient is constant and 
activity is directly proportional to concentration.
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Total ionic strength adjustor buffer (TISAB) is added to all 
fl uoride standards and samples so that the background ionic 
strength is high, fl uoride is decomplexed and the pH of the 
solution is correct.


Reference electrode conditions must also be considered.  
Liquid junction potentials arise any time when two solutions of 
different composition are brought into contact.  The potential 
results from the interdiffusion of ions in the two solutions.  
Since ions diffuse at different rates, the electrode charge will 
be carried unequally across the solution boundary resulting in 
a potential difference between the two solutions.  In making 
electrode measurements, it is important that this potential is the 
same when the reference is in the standardizing solution as well 
as in the same solution; otherwise, the change in liquid junction 
potential will appear as an error in the measured specifi c ion 
electrode potential.


The most important variable that analysts have under their 
control is the composition of the liquid junction fi lling solution.  
The fi lling solution should be equitransferent.  That is, the speed 
with which the positive and negative ions in the fi lling solution 
diffuse into the sample should be nearly as equal as possible.  If 
the rate at which positive and negative charge is carried into the 
sample solution is equal, then no junction potential can result.


However, there are a few samples where no fi lling solution 
adequately fulfi lls the condition stated above.  Particularly 
troublesome are samples containing high levels of strong 
acids (pH 0-2) or strong bases (pH 12-14).  The high mobility of 
hydrogen and hydroxide ions in samples makes it impossible 
to “swamp out” their effect on the junction potential with any 
concentration of an equitransferent salt.  For these solutions, 
use the acid or alkaline (strong base) testing procedures that 
are described in this user guide.  For more information, call 
Technical Support.  Within the United States call 1.800.225.1480 
and outside the United States call 978.232.6000 or fax 
978.232.6031.  In Europe, the Middle East and Africa, contact 
your local authorized dealer.  For the most current contact 
information, visit www.thermoscientifi c.com/water.







39Fluoride Ion Selective Electrode User Guide


Troubleshooting
Follow a systematic procedure to isolate the problem.  The 
measuring system can be divided into four components for ease 
in troubleshooting: meter, electrode, sample/application 
and technique.


Meter 


The meter is the easiest component to eliminate as a possible 
cause of error.  Thermo Scientifi c Orion meters include 
an instrument checkout procedure and shorting cap for 
convenience in troubleshooting.  Consult the meter user guide 
for directions.


Electrode 


1.  Rinse the electrode thoroughly with distilled water.


2. Verify the electrode performance by performing the 
procedure in the Checking Electrode Operation (Slope) 
section.


3. If the electrode fails this procedure, review the Measuring 
Hints section.  Clean the electrode thoroughly as directed 
in the Electrode Maintenance section. Drain and refi ll the 
electrode with fresh fi lling solution. 


4. Repeat the procedure in the Checking Electrode Operation 
(Slope) section.


5. It the electrode fails this procedure again and the half-
cell fl uoride electrode is being used, determine whether 
the fl uoride or reference electrode is at fault.  To do this, 
substitute a known working electrode for the electrode 
in question and repeat the procedure in the Checking 
Electrode Operation (Slope) section. 


6. If the electrode passes the procedure, but measurement 
problems persist, the sample may contain interferences or 
complexing agents, or the technique may be in error.  


7. Before replacing a faulty electrode, review this user guide 
and be sure to thoroughly clean the electrode; correctly 
prepare the electrode; use the proper fi lling solutions, 
TISAB, and standards; correctly measure the samples and 
review the Troubleshooting Checklist section.
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Sample/Application 


The quality of results depends greatly upon the quality of the 
standards.  Always prepare fresh standards when problems 
arise, it could save hours of frustrating troubleshooting!  Errors 
may result from contamination of prepared standards, accuracy 
of dilution, quality of distilled water, or a mathematical error in 
calculating the concentrations.


The best method for preparation of standards is serial dilution. 
Refer to the Serial Dilution section.  The electrode and meter 
may operate with standards, but not with the sample.  In 
this case, check the sample composition for interferences, 
incompatibilities or temperature effects.  Refer to the Sample 
Requirements, Temperature Effects, Interferences, and pH 
Effects sections.


Technique 


If trouble persists, review operating procedures.  Review 
calibration and measurement sections to be sure proper 
technique has been followed.  Verify that the expected 
concentration of the ion of interest is within the limit of 
detection of the electrode.


Check the method of analysis for compatibility with your 
sample.  Direct measurement may not always be the method 
of choice.  If a large amount of complexing agents are present, 
known addition may be the best method.  If the sample is 
viscous, analate addition may solve the problem.  If working 
with low-level samples, follow the procedure in the Low-Level 
Measurement section.


Assistance 


After troubleshooting all components of your measurement 
system, contact Technical Support.  Within the United States call 
1.800.225.1480 and outside the United States call 978.232.6000 
or fax 978.232.6031.  In Europe, the Middle East and Africa, 
contact your local authorized dealer.  For the most current 
contact information, visit www.thermoscientifi c.com/water.


Warranty


For the most current warranty information, 
visit www.thermoscientifi c.com/water.
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Troubleshooting Checklist


• No electrode fi lling solution added –  
Fill the electrode with fi lling solution up to the fi ll hole.  
Refer to the Electrode Preparation section for details.


• Incorrect electrode fi lling solution used –  
Refer to the Electrode Preparation section to verify the 
correct electrode fi lling solution.


• Electrode junction is dry –  
Push down on the electrode cap to allow a few drops of 
fi lling solution to drain out of the electrode.


• No reference electrode present –  
The 9409BN and 9409SC fl uoride half-cell electrodes 
require a separate reference electrode, Cat. No. 900100.


• Electrode is clogged or dirty –  
Refer to the Electrode Maintenance section for cleaning 
instructions.


• Standards are contaminated or made incorrectly –  
Prepare fresh standards.  Refer to the Measurement Hints 
and Analytical Techniques sections.


• TISAB not used or incorrect TISAB used –  
TISAB must be added to all standards and samples.  Refer 
to the Required Equipment section for information on 
TISAB solutions.


• Samples and standards at different temperatures –  
Allow solutions to reach the same temperature.


• Air bubble on sensing element –  
Tap the electrode gently to remove the air bubble or  
remove the electrode from the solution and immerse again.


• Electrode not properly connected to meter –  
Unplug and reconnect the electrode to the meter.


• Meter or stir plate not properly grounded –  
Check the meter and stir plate for proper grounding.


• Static electricity present –  
Wipe plastic parts on the meter with a detergent solution.


• Defective meter –  
Check the meter performance.  See the meter user guide.
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Ordering Information


Cat. No. Description 


9609BNWP Fluoride ionplus Sure-Flow combination 
electrode, waterproof BNC connector


9409BN Fluoride half-cell electrode, BNC connector 
(requires separate reference electrode)


9409SC Fluoride half-cell electrode, screw cap 
connector 
(requires separate reference electrode)


900100 Single junction reference electrode, pin tip 
connector


900061 Optimum Results A electrode fi lling solution, 
5 x 60 mL bottles


900001 Single junction reference electrode fi lling 
solution, 5 x 60 mL bottles


940906 0.1 M NaF, 475 mL bottle


940907 100 ppm F¯, 475 mL bottle


040908 10 ppm F¯ with TISAB II, 475 mL bottle


040907 2 ppm F¯ with TISAB II, 475 mL bottle


040906 1 ppm F¯ with TISAB II, 475 mL bottle


940909 TISAB II, 3.8 L bottle


940999 TISAB II, 4 x 3.8 L bottle


940911 TISAB III concentrate, 475 mL bottle
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Specifi cations


Concentration Range


10-6 M (0.02 ppm) to saturated


pH Range


pH 5-7 at 10-6 M (0.02 ppm F¯)


Temperature Range


0 to 80 °C continuous use, 
80 to 100 °C intermittent use


Electrode Resistance


150 to 200 kilohms


Reproducibility


±  2%


Minimum Sample Size


5 mL in a 50 mL beaker


Size– 9609BNWP


Body Diameter:  13 mm


Cap Diameter:  16 mm


Cable Length:  1 meter


Size– 9409BN and 9409SC


Body Diameter:  12 mm


Cap Diameter:  16 mm


Cable Length:  1 meter


*  Specifi cations are subject to change without notice
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4.4  Detailed water analyses

The  planning  of  a  water  survey  can  be  restricted  to  the  measurement  of  arsenic  and

fluoride concentrations, but measuring further parameters may be helpful:

To identify other contaminants that may be present

To interpret the causes of geogenic contamination

To physically and chemically characterise the groundwater

A  comprehensive  analysis  of  water  composition  can  be  costly,  as  extensive  laboratory

analysis is involved. The usefulness of the information must therefore be weighed against

the  cost.  Sometimes  a  parameter  that  was  not  initially  considered  may  later  become

important. The most important parameters are presented here to aid the reader to decide

which water-quality parameters to include in a survey.

The composition of  groundwater is  affected by a combination of  processes (Appelo and

Postma, 1993) including: 

Weathering, dissolution and precipitation of minerals

Evaporation and evapotranspiration 

Decay of organic matter 

Selective uptake of ions by vegetation, e.g. potassium and phosphate 

Mixing and dilution 

Ion exchange

All  these  processes  in  combination  affect  ion  concentrations  in  solution,  i.e.  water

composition.  In-depth  hydrogeological  studies  would  be  necessary  to  fully  understand

water composition, but in the context of this handbook, it is sufficient to capture the waters

that  are  characteristic  for  geogenic  contamination.  Here  we  focus  on  sum  parameters

(Table  4.5),  major  components  (Table  4.6),  redox  parameters  (Table  4.7)  and  minor

components and contaminants (Table 4.8). 

The  sum  parameters  pH,  Eh  (redox  potential)  and  EC  (electrical  conductivity)  can  be

measured  with  portable  instruments  in  the  field  and  give  a  general  indication  of  water

quality  (Table  4.5).  Redox  potential,  and  the  related  parameter,  dissolved  oxygen,  are

liable  to  atmospheric  contamination,  making  it  very  important  to  avoid  contact  between

samples and air.

Major  ion  chemistry,  together  with  a  knowledge  of  sum  parameters,  provides  an

understanding  of  the  type  of  water  that  the  measurement  of  the  sum  parameters  alone

does not provide. Some examples are: 

The chemical composition of a groundwater with a pH value of 7 to 8 and with

calcium as the predominant cation may be controlled by the mineral calcite

(CaCO3). In the presence of calcium, elevated concentrations of fluoride would not

be expected.
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The chemical composition of a groundwater with a pH value of around 5 to 6 and a

low ion content may indicate a crystalline rock environment, for example, granite.

Fluoride content could be elevated.

A neutral to alkaline groundwater (pH range 7 to 8 or above) with high ion content is

indicative of arid conditions. High evaporation rates can lead to an increase in

salinity (particularly NaHCO3). Under these conditions, calcite (CaCO3) tends to be

insoluble, resulting in a low calcium content. Depending on the composition of the

source rock, geogenic contaminants might be present.

Table 4.5 Description of sum parameters

Parameter Description

pH pH is a measure of the activity of free protons (H+) in solution. It is
a number on a logarithmic scale from 0 to 14, on which a value of 7
represents neutrality. Values of pH <7 indicate increasing acidity,
while values of pH >7 indicate increasing alkalinity. Each unit of
change represents a tenfold change in H+ activity. The definition of
pH is:

pH = -log {H+}

where {H+} is the activity of protons in moles per litre (mol/L).

Electrochemical
potential (Eh)

Unit: mV

Eh is a measure of the reducing/oxidising (redox) state of the water.
Eh values in natural waters can range from -400 mV (highly
reducing) to +800 mV (highly oxidising).

Positive Eh values indicate oxidising conditions with dissolved
oxygen present.

Negative values indicate that conditions are reducing (low in
dissolved oxygen) and predominated by reduced chemical species,
such as Mn(II) and NH4+ in mildly reducing conditions and
dissolved iron (Fe(II)), sulphide (S(-II)) and methane (CH4) under
highly reducing conditions. Arsenic is often found in highly reducing
environments.

The measurement of Eh in the field can be very imprecise. A more
reliable alternative is to determine dissolved oxygen content (and
concentrations of reduced species). Dissolved oxygen can be
measured potentiometrically with an electrode.

Electrical
conductivity
(EC) 

Unit: mS/cm,
µS/cm

EC is a measure of Total Dissolved Solids (TDS). The approximate
relationship between EC and TDS is

A high electrical conductivity therefore indicates high ion
concentrations. EC values in drinking water usually range from 0.05

groundwater in arid climates and can be associated with high EC.

A  groundwater  with  negative  redox  potential  or  no  measureable  oxygen  may  contain

reduced species (Table 4.7) irrespective of the major ions present. An elevated dissolved

organic  carbon  content  might  be  expected.  Under  these  conditions,  soluble  reduced
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arsenic might be present.

The quality of the measurements can be verified by comparing the sum of the cations with

the sum of the anions. As aqueous solutions cannot be charged, the two should be equal

(“charge balance”). If the calculation shows an excess positive or negative charge (i.e. too

few cations or anions),  this indicates that the analysis is  incorrect or  that a parameter is

missing.  Care  has  to  be  taken  during  the  calculation  that  the  units  are  the  same.  For

example,  all  units  should  be  measured  in  milligrams  per  litre  (mg/L).  For  the  charge

balance, values then need to be converted to mmol/L by dividing the values in milligrams

per litre (mg/L) by the molecular weight of the respective ions. The final step is to multiply

the millimolar concentration by the respective charge (z) of the ion, which gives the milli-

equivalents of charge per litre (meq/L) for a particular ion. The total charge of the cations

and anions is obtained by summing the meq/L as shown below: 

 cations (meq/L) =  cation concentration (mmol/L)  z (charge) 

 anions (meq/L) =  anion concentration (mmol/L)  z (charge)

 

Mole units

One mole is equal to 6.02 × 1023 atoms or molecules of a chemical substance. This

number is derived from the number of atoms in 12 grams of carbon (12C). 

The mole is widely used in chemistry instead of units of mass or volume, because it is a
convenient way to express the number of atoms, molecules or other units of reactants

or  products  in  chemical  reactions.  For  example,  one mole  of  calcium  (Ca2+)  will  react

with 2 moles of fluoride (F-) to form one mole of fluorite (CaF2).

 
The values represent the equivalents of charge of cations and anions, which – as stated

before – should be equal. Agreement to within 10% is excellent. If  values differ  by more

than 20%, the samples must be re-analysed or a missing factor sought. Organic acids can

make a significant contribution to the anionic charge in surface and contaminated waters.

NOTE: The ion balance is usually limited to the major ions (Na+, K+, Mg2+, Ca2+, Cl-, SO4
2-,

HCO3
-, Table 4.6). For most groundwater samples, this is sufficient.

The redox potential is of particular significance in arsenic-contaminated waters, as arsenic

is  a  redox-sensitive  element.  The  measurements  of  Eh  can  be  substantiated  by

measuring  the  concentrations  of  redox-sensitive  species  (Table  4.7).  The  cause  of

reducing conditions is generally the oxidation of organic carbon (as may be found in young

organic-rich  sediments)  by  microbes.  The  microbes  use  different  oxidising  agents  in  a

specific order: oxygen, nitrate, manganese oxides, then iron oxides and sulphate. These

are themselves reduced. 
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Table 4.6 Major ions found in water samples

Cations Anions

Sodium Na+ Chloride Cl-

Potassium K+ Sulphate SO4
2-

Magnesium Mg2+ Bicarbonate HCO3
-

Calcium Ca2+

Also (representing influence from agricultural activities and the mineralisation of
organic carbon):

Ammonium NH4+ Nitrate NO3
-

Phosphate PO4
3-

Optional

Borate BO3
3- Borate can be associated with volcanic

rocks and hydrothermal activity

Aluminium Al3
+ Solubility limited in neutral pH by the

precipitation of Al(OH)3 (solid)

Silicic acid H4SiO4 Solubility limited to a maximum of 28 mg/L
by precipitation of H4SiO4 (solid)

Total  organic  carbon  (TOC)  or  dissolved  organic  carbon  (DOC)  content  can  be  an

indicator  of  these  processes.  Oxic  groundwater  generally  contains   2  mg  DOC/L.  It

should  also  be  noted  that  dissolved  ammonium  (NH4
+)  is  often  associated  with

biodegradation processes and may result from the microbial reduction of nitrate.

Table 4.7 Redox species

Order Parameter Description

1 reduced
manganese

Mn2+ Solutions that only contain manganese are generally
not reducing enough to release reduced arsenic.

Arsenic is generally found in association with reduced
iron, but not sulphide (as insoluble arsenic-sulphides
are formed). These species are oxidised rapidly in the
presence of oxygen and are unstable. Appropriate
sampling and preservation procedures must be
followed.

2 reduced iron Fe2+

3 sulphide S2-
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Table 4.8 Minor and potential contaminant species

Ions Most frequent
chemical form

Description

Possible geogenic contaminants 

Fluoride F-
These species may sometimes be found in high
concentrations where arid conditions coincide
with rocks/sediments containing elevated
contaminant concentrations.

These species are negatively charged and their
solubility controlled by calcium. In sodic waters
dominated by NaHCO3 with low calcium content,

these species can be soluble. (Note that arsenic
is present in oxidised form). 

It is more common to find elevated fluoride,
borate and perhaps arsenate and uranyl
concentrations.

Arsenate AsO4
3-

Uranyl UO2
2+

Borate BO3
3-

Molybdate MoO4
2-

Selenate SeO4
2-

Vanadate VO4
3-

Arsenite As(OH)3 This reduced arsenic species is soluble.

Chromate CrO4
2+ Chromate is derived from the oxidation of

chromium released from ultramafic rocks.

Heavy metals 

Copper Cu2+ These heavy metals are generally associated with
anthropogenic activities such as mining, industrial
activities, airborne contamination to soils etc.

Other than in very acidic conditions (e.g. acid
mine drainage) their solubility is limited to the low
microgram per litre range.

Lead Pb2+

Cadmium Cd2+

Zinc Zn2+

Mercury Hg+

The  choice  of  trace  metals  and  metalloids  to  analyse  is  dependent  on  the  type  of

geogenic contamination (Table 4.8). 

For reducing conditions where groundwater may be contaminated with arsenic, it is

sufficient to quantify arsenic and possibly iron, manganese and sulphide (noting

that sulphide would indicate the absence of arsenic). Arsenic is one of the very few

elements (including manganese and iron) that is more soluble in reduced form than

in its oxidised state. 
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Where fluoride might be expected, usually under oxidising conditions, the analysis

of further potential contaminants, including arsenic and uranium, would be

beneficial. 

Sampling and the preservation of  the water  samples for  the  determination  of  minor  and

contaminant  species  should  follow  guidelines  provided  by the  laboratory  (APHA,  2012).

The  measured  values  are  assessed  by  comparing  them  with  the  WHO  Drinking-Water

Guideline values or with national standards where applicable. 
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