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Elucidating the identity of a unknown contaminant in 
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Drinking water in the Netherlands 
Drinking water sources 

2 Non Target 2016, Annemieke Kolkman 

groundwater: ~66% 

surface water: ~ 33% 

(Rhine and Meuse) 

xxxx 
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Safeguarding the water quality 
Monitoring: Early warning sensors 

1. Basic parameters 

• pH, Temperature, Oxygen, Electric 

Conductivity, Turbidity 

2. Biological monitoring 

• Waterflea (Daphnia Magna) 

• Mussel monitor 

• Algae monitor 

3. Chemical monitoring 

• HPLC-DAD  so called HPLC-UV fingerprint 

• GCMS screening 
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Biomonitor in River Meuse - mussle monitor 
Alarm in July 2015 >> automatic stop DW intake 

• Mussel monitor 

• Keeping the clams halve closed 

• Increased activity 

• Clamps longer closed than normal 

• Clamps are open (dead) 
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HPLC-UV screening 
Harmonized method for efficient water quality monitoring 
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Kolkman, et al- H2O - 01 juli 2013 

• Harmonized HPLC method 

• SPE-On-Line-HPLC-DAD sensor 

 KWR, WML, Evides, Aqualab Zuid, RWS 

• C18 column 

• Two internal standards (KRetI) 

• Gradient linear 

• Every peak has its characteristic UV spectrum 

•  The use of the retention index KRetI gives 

additional information 

 

 

Cal A6 2011

0

50

100

150

200

250

300

350

400

0 5 10 15 20 25 30 35 40 45 50

Tijd (Min.)

U
V

 A
b

s
o

rp
ti

e
 (

A
.U

.)



RESEARCH COLLABORATION ORGANISATION |     WATERSHARE CORPORATE MOVIE SMART BUILDING 

HPLC-UV screening of River Meuse 
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Monitoring water quality – screening techniques 

Eijsden - meetponton 

Monitoring waterquality of incoming rivers, 

and at intake points for drinking water 
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- No pure peak 
- impurities 
- Possibly three peaks coeluting 
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HPLC-UV-Orbitrap 
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ESI vs APCI 
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HPLC-UV-Orbitrap 
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ESI vs APCI 
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EIC  m/z 69.04472 
 
• C3H4N2 
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On-line-SPE-HPLC-DAD-Orbitrap screening 
HESI vs APCI 

• Switch to APCI 

 

• ESI just above baseline signal 

 

• APCI ~30 times higher 

 

• m/z 69.04463 most probable 

formula C3H4N2 (-1.2 ppm) 

10 Non Target 2016, Annemieke Kolkman 



RESEARCH COLLABORATION ORGANISATION |     WATERSHARE CORPORATE MOVIE SMART BUILDING 

C3H4N2 
Found 21 results (by molecular formula) 
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C3H4N2 
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Final selection 

• 1-H-Pyrazole 

Properties: 

• ACD/LogD (pH 7.4): 0.431 

• Water Solubility 8.5 g/l (25 deg C)2 
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 1 ACD/LABS 
 2 calculated from Log Kow (EPI Suite) 

• Imidazole 

Properties: 

• ACD/LogD (pH 7.4): -0.351 

• Water Solubility 15.9 g/L (25 deg C)2 

 

 Rank Name 
# of Data 
sources 

# of references # of Pubmed # of RSC 

1 Imidazole 139 5985 13486 8954 

2 Pyrazole 125 1556 5193 3750 

3 (Methyleneamino)acetonitrile 57 70 0 1 

4 2-Aziridinecarbonitrile 17 27 2 3 

5 2-Aminoacrylonitrile 8 11 0 6 
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Confirmation 

- No observed fragmentation 

-  (CID LTQ- Orbitrap Classic) 

- Obtain reference material 

- Ordering takes a while 

- Quick call ; one hour later we tried Imidazole kindly 

supplied by the Utrecht University synthesis 

department 

- No luck. Imidazole (diffence rt 3 min) 

- Pyrazole: confirmed by retention time and accurate 

mass 

- conc. In River Meuse ~100 µg/L !! 
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RT: 4.46 - 10.64
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Indentifying the source 

- LC-AQUA-033 now identified as pyrazole 

- Not found in Eijsden 

• More samples were taken and small river Ur showed very 

high levels of pyrazole 

• The STW plant of  Chemelot, a large industrial site with > 

50 chemical (pilot)plants discharges here. 

• Source ACRYLONITRILE plant 

• Pyrazole-free surface water was difficult to obtain  

• Pyrazole also found in the river Rhine  

• (origin Cologne second largest acrylonitrile site) 
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Pyrazole 
Questions drinking water companies 

• What is known about the toxicity of pyrazole 

 

 

 

• What happens during drinking water treatment with pyrazole (removal?) 

 

 

• There are also other peaks in chromatogram that are related to this incidence 
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Pyrazole 
Questions drinking water companies 

• What is known about the toxicity of pyrazole 

• Toxicity data on pyrazole is scarce; QSAR toolbox shows a structural alert for genotoxicity 

 

 

• What happens during drinking water treatment with pyrazole (removal?) 

• No literature data available, small and polar compound >>  probably poor removal  

 

• There are also other peaks in chromatogram that are related to this incidence 

• What is the identity of these compounds? 

• Pyrazole derivates? 
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18 Non Target 2016, Annemieke Kolkman Peak RT (min) m/z Elemental composition ID 

1 7.56 136.05034 C6H5ON3 

2 7.97 205.13316 C12H16ON2 

3 10.57 191.09249 C9H10ON4 

4 11.35 211.18009 C12H22ON2 

5 12.27 205.13315 C12H16ON2 

6 13.03 167.07018 C9H10O3 

7 14.2 187.12271 C12H14N2 

8 14.31 207.14879 C12H18ON2 

9 16.17 164.07045 C9H9O2N 

10 18.71 205.1331 C12H16ON2 

11 19.49 150.06592 C7H7ON3 

12 19.97 150.06592 C7H7ON3 

13 20.02 178.08603 C10H11O2N 

14 21.19 178.08603 C10H11O2N 

LC-AQUA-033 7.73 69.04462 C3H4N2 Pyrazool 

RWS-1** RT RWS 2.48 219.08437 C6H6N10 Melem / casnr. 1502-47-2 

RWS-4** RT RWS 2.68 236.11090 C6H9N11 Melam / casnr. 3576-88-3 
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Orbitrap Fusion – demo – pyrazole samples 
Direct water injection -  m/z 236.11100  -  C6H9N11 -  melam 

19 Non Target 2016, Annemieke Kolkman 

Software uses full 
strength of very high 
resolution for 
elemental 
composition 
determination  
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Orbitrap Fusion – demo – pyrazole samples 
m/z 236.11100  -  C6H9N11 -  melam 
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A0 A1 A2 
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Orbitrap Fusion – demo – pyrazole samples 
m/z 236.11100  -  C6H9N11 -  melam 
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Orbitrap Fusion – demo – pyrazole samples 
m/z 236.11100  -  C6H9N11 -  melam 
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Conclusions 

• HPLC UV screening is a valuable tool to safeguard water quality. 

 

• Different  ionisation techniques were required to elucidate identity of unknown compound;  

 

• Identity of a unknown compound in the river Meuse was elucidated as pyrazole  

 

• The consequences en implication for the Dutch drinking water companies were enormous 

 

• Still a puzzle to solve  >> 1 4 more unknowns 

• Orbitrap Fusion provides excellent mass accuracy and resolution in MS and MS2 
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science to practice  
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