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Why This Topic?

 Thought fluoride was a good thing, too much is bad
 Nitrate contamination is widespread worldwide
 Was interested in learning how to go about purifying water



Background

 62% of Guna’s surface area is used for agriculture

 Fluoride is necessary in water for dental hygiene

 Higher amounts can cause Fluorosis

 EPA suggests no more than 4 mg/L

 World Health Organization has set its maximum contaminant level for 
fluoride at 1.5 mg/L

 Consuming more than 10mg of fluoride a day causes Fluorosis 

www.epa.gov and www.indiawaterportal.org



Local Geology

Shawe et al. 1976Srivasta and Ramanathan, 2018 and



How was data collected

 149 groundwater samples were taken in bore wells systematically 
spaced

 Digital electrodes were used to collect Temp., EC, DO, Redox 
Potential, and TDS.

 Data was then rechecked in a lab with 100ml water samples
 Sample ion activity was determined using electrodes, titrations, and 

a spectrophotometer
 Spectrophotometer uses reflected light to determine concentrations of 

known chemical substances

Srivasta and Ramanathan, 2018



Srivasta and Ramanathan, 2018



 Source of fluorine identified:
 Aquifer is composed of fluorine rich basalts, this fluorine is then 

dissolved into the groundwater 

 Source of nitrates identified:
 Nitrates are being used for agricultural purposes and then running off 

into the groundwater

 Both nitrates and fluorine are above the permissible contamination 
level in the groundwater

 Proposed solution:
 Reduce consumption of fertilizer to solve the nitrate issue

 Drink water from lower fluorine rich wells

Previous studies 

Srivasta and Ramanathan, 2018



Chachoda Block

Srivasta and Ramanathan, 2018





Decreasing Free Fluorine

 1st solution= 1,000ppm of Ca2+ and Mg2+

 2nd Solution= 10,000ppm of Ca2+ and Mg2+

 3rd Solution= 100,000ppm of Ca2+ and Mg2+

4ppm = 2.105E-4 M, and 1.5ppm = 7.895E-5 M



To Reduce Nitrate

Initial Activities After mixing with a 48,700ppm Ca2+ 
solution

50ppm of Nitrate is the maximum contaminant concentration, or 8.06E-4 M (WHO)



My Work Summary

 Ran data as a solution in PHREEQC 
 Found high iron oxides, explains yellow/red tinge

 Made a mixture of the water sample data and another liquid that 
could be added to purify the water of fluorine and nitrate.
 High Ca2+ and Mg2+ to bond with fluorine

 Attempted to get nitrates to precipitate out
 Mixture had high Ca2+



Conclusion

 To purify the drinking water 48,700 ppm (48.7g/L) solution of Ca2+

would need to be added to lower the nitrate
 1,000 ppm (1g/L) of Ca2+ and Mg2+ needs to be added to lower the 

fluoride
 That's a lot of calcium!
 Agree with Dr. Srivastava and Dr. Ramanathan

 Drink from cleaner wells

 Reduce fertilizer use
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