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Abstract— In the wake of widespread fluoride occurrence in 

groundwater, the incidence of endemic fluorosis across the 

country is alarming. In the year 2009, the Central Ground 

Water Board and Rajiv Gandhi National Drinking Water 

Mission reported 218 and 229 districts to be affected with 

high fluoride content in groundwater, particularly in the states 

of Assam, Andhra Pradesh, Gujarat, Rajasthan and some 

districts of Maharashtra with over 50% districts affected. This 

has become a critical hazard giving rise to both dental and 

skeletal fluorosis, such as mottled teeth (brown / yellow 

stained, discoloured and chalky white patches on teeth), 

sporadic pain on joints, osteosclerosis of pelvis and vertebral 

spine, crippling deformities, etc. The removal of excess 

fluoride is cumbersome and an expensive process. At present, 

methods being generally used to treat or remove fluorides 

include chemical precipitation with alum and lime, activated 

alumina, ion exchange process, electrolysis and reverse 

osmosis.  

Keywords: Ion Exchange Method, Electolysis, Reverse 

Osmosis Method 

I. INTRODUCTION 

Food, cloths, shelter and drinking water are the basic needs 

of human beings. Water is the life of all human beings 

required for all day to day activities. But drinking water 

contains many impurities associated with much health related 

issues. Most of the problems in water quality are associated 

with microbial contamination and partly from chemical 

pollutants. As a result of reduced water nearly 1.7 million 

annual deaths (3.1% of all deaths annually) are caused due to 

diarrhea alone and 90% of these deaths happen in the 

developing countries. As population continues to rise in asia 

and africa there will be nearly 13% of the global population 

which will remain without access to improved source of 

drinking water even if the millennium development goals 

(mdg) target is met by 2015. Sometimes even improve 

sources are micro biologically contaminated resulting in 

infectious diseases.  

India is the developing country which divided in 

many stats and union territories. In many states f india ground 

water is used for drinking purpose. In the maharashtra state, 

some districts such as jalgaon and yavatmal ground water also 

contains fluoride, hardness and total dissolved solids (tds) 

which are more than indian standard (is) norms which affect 

on human health. Water filter which is available in market is 

costly and having high maintenance cost which is not 

affordable to middle class income group. So, we design water 

filter which is affordable to common man and name given 

“common man water filter”. 

II. MATERIAL 

A. Sand and Coarse Aggregate: 

Sand is naturally available material found in river also it is 

manufactured artificially. When sand is used as filter media 

in the water filter then it should be natural having round in 

shape. The pores present around the sand adsorb dirty 

particles in water as well as remove 90% bacteria. Suspended 

solids and pathogens are physically trapped in the spaces 

between the pores of sand grains. 

This is low cost and low maintenance material 

present everywhere. Fine sand can be more effective to 

remove the impurities but the time required for the process is 

long and process is low. 

Coarse aggregate is provided below the bed of fine 

sand. Coarse aggregate works as a supporting bed for fine 

aggregate. 

B. Cartridge: 

We used 10-inch cartridges that fit most brands of standard-

sized whole house water filter systems (reactor). These five 

micron filtration filter and the pleated sediment filter reduce 

sediment, dirt, particulates, sand, and silt with Efficient 

filtration. Quick and easy installation into our Common man 

filter. We have simply to detach the old cartridge and attach 

the new one. The expected life of this cartridge is about to six 

months to one year, depending on the quality of water. 

1) Description: 

1) 10" spun candle 

2) Five micron filters for water purification. 

3) Product Dimensions70 x 70 x 70 cm. 

C. Softening Resin: 

Ground water which is present beneath the earth’s surface in 

soil pores and rock fractures. Ground water contains many 

dissolve minerals and salts. When water flows on ground 

surface then it percolates through soil and rock layers, if it 

percolates through limestone and chalk which is made up of 

calcium and magnesium carbonate then it makes water hard. 

Hard water creates health problem to the human body like 

kidney stones. There are many methods which reduce 

hardness like boiling of water, reverse osmosis, ion exchange 

method, etc. but ion exchange method is the best suitable for 

reducing hardness. Resin used for ion exchange method is 

low cost Rs. 80/- per kg.  

Water softening resin is the cheap material to reduce 

hardness of water and it can be regenerated using sodium 

chloride (NaCl) solution. Water softening resin is fabricated 

from an organic polymer substrate having 0.25 to 0.50mm 

radius and yellowish in colour. 
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Fig. 1: softner resin 

D. Fluoride Removal Resin: 

Fluoride is the naturally available mineral present in bodies 

of water fluoride be the useful of the development of teeth 

and skeletal bones in human body. Dental fluorosis, weakness 

of muscle and bone to maintain fluoride level in water 

fluoride resin is used. Fluoride resin is the polymer compound 

.black in colour and insoluble in water. This is cheap method 

of reduce fluoride in water.  

 
Fig. 2: Fluoride resin 

E. Chlorine: 

It is used for disinfection purpose. It is added at last stage of 

filtration. It is harmless to human health. 

III. METHODOLOGY 

A. Biological Sand Filter: 

It is made up of layers of fine aggregate (angular in shape), 

and coarse aggregate for reducing turbidity, TDS and bacteria 

from water. 

Ion Exchange method for hardness and Cartridge filter for 

TDS:- 

In this method, softener resin is used to reduce the 

hardness of water. Water is passed through the hardness 

reactor. Cartridge filter is also fitted in reactor to reduce the 

TDS of water. 

B. Ion Exchange Method for Fluoride: 

In this method, fluoride resin is used to reduce the fluoride of 

water. Water is passed through the hardness reactor. 

C. Chlorination: 

The process in which chloride is added to drinking water for 

killing pathogenic bacteria which are not removed through 

the process of filtration is called as chlorination. 

IV. EXPERIMENTAL RESULTS 

Test conducted on ground water at laboratory and results 

obtained are as follows: 

Sr. 

No. 
Parameter 

Sample 

No 

Raw 

Water 

(mg/l) 

Tested 

Water 

(mg/l) 

1 Fluoride 

i. 

ii.          

iii. 

1.00 

1.50 

1.92 

0.56 

0.76 

0.89 

2 Hardness 
i.              

ii. 

308 

452 

120 

242 

3 TDS 
i. 

ii. 

326 

342 

310 

318 

4 Ph i. 7.77 7.76 

5 Iron i. 0.89 0.03 

Table 1: 

 Note:-Above results are taken in standard laboratory 

conditions and may vary due to some errors at various 

stages of filtration and testing. 

V. CONCLUSION 

We have fabricated water filter for reducing fluoride, 

hardness, TDS and iron from ground water and found that test 

results are as per Indian Standard parameter. Hence, we 

conclude that filtered water is safe for drinking purpose and 

achieve the economy in fabrication of filter. 
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