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Various Treatment Methods for Defluoridation of Drinking Water

Sr. Treatment Advantages Disadvantages
No method
1 Precipitation 9 Established method 1 High chemical dose is required
1 Most widely used method 1 Moderate efficiency
particularly at community level. | {1 Excessive use of aluminum salts
produces sludge and adverse health
effects through Al solubility.
2 Adsorption 1 Locally available adsorbent 9 The process is highly dependent on
materials pH.
9 High efficiency and selectivity 9 Presence of sulfate, phosphate,
i Cost effective bicarbonate etc. results in ionic
1 Removes fluoride up to 95%. competition.
9 Retains the taste and colour of 9 Regeneration is required.
water intact 9 Disposal of fluoride-laden sludge.
3 lon Exchange 9 Removes fluoride up to 90-95%. | § Presence of sulfate, phosphate,
1 Retains the taste and colour of bicarbonate etc. results in ionic
water intact. competition.
1 Expensive technique.
1 Treated water sometimes has a very
low pH and high levels of chloride
4 Membrane 1 Highly effective technique. 1 Skilled labor is required
processes 9 No chemicals are required. 1 Relative cost is high.

9 No interference by other ions.
i It works under wide pH range.
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Steps followed
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Reaction Mechanism for chemo-defluoridation
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The possible reactions mechanism :
— Acidic pH:
Ca(PO,), +3H,0+6 F — CaPQ,-(HF,); + PQ3 + 3 OH-
— Neutral pH:
Ca(PO,), +2H,0+4F — CaPO,-(HF,),(OH) + PO, + OH
— Alkaline pH:

Ca(PO,), +2H,0+2F — CaPQ,-(HF,)(OH), + PQ,3+ H*

* Inverse co -relation between activity of TCP and pH
- [PO,%]independent of pH



Fluoride reduction efficiency by Calcium and Phosphate salts
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Continuous process studies at optimized Calcium and Phosphate salt
dose

Raw water
fluoride
concentration 5,
10, 20 mg/L

Residual
fluoride
concentration
below 1 mg/L

Flow rate
adjustment of
reactor and
filter taps




Daily Performance of Chemodefluoridation unit C——Raw water Fluoride (mg/L)
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Chemo defluoridation Unit
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Schematic ChemoDf unit design

Two container unit Modified single
container unit
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Chemo defluoridation Unit
Installed at Sakhara
Village, Yavatmal




Physico-chemical Quality of Well Water, Sakhara village

: Treated Filtered I;)egwable Permissible
Raw Fluoride : limit (BIS: . .
Parameters B - Composite Water 10500 limit (BIS
le of 6hrs. 1 -1991
Sample of 6hrs 1991) 0500-1991)
1 |[pH 8.3 7.5 6.5-8.5 No Relaxation
2 |Temp (°C) 20.5 21.7 - -
3 | Conductivity (uS/cm) 984 1198 - -
4  |Fluoride (mg/L) 3.6 0.98 1 1.5
5 |Alkalinity as CaCO4 (mg/L) 180 108 200 600
6 [Chloride as ClI-(mg/L) 130 240 250 1000
7 | Total Hardness as CaCO5 (mg/L) 400 132 300 600
3 Calcium Hardness as CaCO, 160 32 - -
(mg/L)
9 Magnesium Hardness as CaCO, 240 100 - -
(mg/L)
10 |Total Phosphate asPO,% (mg/L) Nil 2.3 i i
11 |[Soluble Phosphate asPO,2 (mg/L) Nil 3.1 i i
12 |Sulphate as SO,% (mg/L) 1.7 1.66 200 400

13 [Nitrate as NO5 (mg/L) 5.8 5.69 45 100




Salient Features

* Process is simple

* Process involves formation of insoluble fluoride complex and

filtration through sand filter

« Taste of the treated water is palatable

* Reduces the fluoride concentration in water to < 1 mg/L
 Suitable for treating the water upto fluoride concentration of
10 mg/L

 Cost of treatment Rs. 0.20 per liter

 Installed 70 demonstration units at  Sakhara village in

Maharashtra

« Maintenance and operation of Chemo - Df units is very less and

easy



Chemo-defluoridation -
Leachate Studies
for Fluroide Bearing Sludge
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SOC10-economic survey

U Total population of village 900 ( 500 F, 400 M).

U The 51 no. of houses (60%) out of total 85 houses in the village were

selected on random basis for socio-economic survey

Dental Fluorosis effected

Skeletal Fluorosis effected

Individuals
Sex |Age (yrs) No.
Male 30-60 0
Female | 30-60 4

Individuals

Sex Age (yrs) No.
Male 0-10 6
Above 10to 20| 20

20-30 12

Female |0-10 4
Above 10to 20| 19

20-30 1




Difference In health condition Survey

Health problem before installation of deflouridation (DF) unit
No. of Respondents
1 More skeletal pain 45 (88%)
1 Skeletal fluorosis 1 (2%)
1 Dental fluorosis 3 (6%)
1 Dental colourization 8 (16%)
1 Unable to express 4 (8%)
Improvement in health after installation of deflouridation (DF)
unit
No. of Respondents
1 Relief from skeletal pain 17 (33%)
1 Less skeletal pain 25 (49%)
1 Intensity of dental fluorosis especially in children 3 (6%)
reduced (10 6 20%)
1 Reduction in intensity of dental colouration 3 (6%)
1 No reduction in dental fluorosis 1 (2%)
1 No reduction in dental colouration 1 (2%)
1 No improvement 3 (6%)
1 Unable to express 4 (8%)
1 Do not know 4 (8%)




Fluoride free
drinking water

Opinion on project

Excellent
Very good
Good

Mix reaction
Do not know

No. of Respondents
21 (41%)
21 (41%)
7 (14%)
1 (2%)
1 (2%)




Cost of Chemo-Df Unit is 5000 -7000 rupee

Operating: cost:fortreatment.of 1-L-(per batch) of -water: -

Based on the cost of
« Chemical Coagulants
* |nitial Fluoride Concentration

C,=2mg/L : Rs.(0.020 +0.089) = Rs. 0.109 ( $0.0020 )
C,=4mg/L : Rs.(0.041 +0.178) =Rs. 0.21 ( $ 0.0039)

C, =5mg/lL : Rs.(0.051 +0.222) = Rs. 0.26 ( $ 0.0049)






