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Abstract:  Water the major natural resource on earth, Nowadays there are many reasons left for the contamination of water. 

According to the survey done by UNICEF states that abundance of contaminated water has a disastrous effect on Children. 

Excessive intake of fluoride (F), mainly through drinking water, is a serious health hazard affecting humans worldwide. There are 

several methods used for the defluoridation of drinking water. Fluoride in excess of the permissible limits in drinking water 

causes a number of endemic conditions referred to collectively as fluorosis. Endemic fluorosis remains a challenging national 

health problem in India. Telangana is the worst affected states in India though a wide range of chemical and physical 

defluoridation systems were evolved and tried. The primary reason for the diseases like fluorosis, paraplegia, arthritis and many 

other cardiovascular diseases in rural areas like Nalgonda a district in Telangana, INDIA is the high content of fluorine in their 

drinking water. For optimal dental health, the World Health Organization recommends a level of fluoride from 0.5 to 1.0 mg/L 

(milligrams per liter), depending on climate. Fluorosis becomes possible above this recommended dosage. Activated alumina, 

charcoal, sand defluoridation filter method can be used as it occupies less space, works automatically, can be used for large-scale 

purification and also consumes less energy. 
 

Index Terms - Active charcoal, alumina, sand, filters, water purifier, impurities 

I. INTRODUCTION 

The Water is the fundamental component for the survival of man and is the key resource for every activity that a man has 

to face in his lifetime. And yet, 85% of the world population lives in the driest half of the planet.783 million people do not have 

access to clean water due to lack of usable water resources and contamination of the available resources. Water that is supplied 

for public use, may it be potable or for domestic should essentially come from a pollution-free source. That is, the water should be 

harmless considering its chemical composition and the biological characteristics. Majority of the impure water resources can be 

made usable through the use of various filtration methods but due to lack of awareness among the public in rural areas, they still 

are subjects to these contaminated water. As of 2015, the United States Health and Human Services Department recommends a 

maximum of 0.7 milligrams of fluoride per liter of water – updating and replacing the previous recommended range of 0.7 to 1.2 

milligrams issued in 1962. The new recommended level is intended to reduce the occurrence of dental fluorosis while maintaining 

water fluoridation. 

 

IMPACTS ON HUMANS: 

1. Consumption of fluoride at levels beyond those used in fluoridated water for a long period of time causes skeletal 

fluorosis skeletal fluorosis is endemic. It is known to cause irritable-bowel symptoms and joint pain.  

2. Fluoride induced  nephrotoxicity is kidney injury due to toxic levels of serum fluoride, commonly due to release of 

fluoride from fluorine-containing drugs, such as methoxyflurane. 

3. The only generally accepted adverse effect of fluoride at levels used for water fluoridation is dental fluorosis, 

fluoridation to 1 mg/L is estimated to cause fluorosis  

4. Fluoride's suppressive effect on the thyroid is more severe when iodine is deficient, and fluoride is associated with lower 

levels of iodine 

5. Fluoride accumulates in the bone tissues of fish and in the exoskeleton of aquatic invertebrates. The mechanism of 

fluoride toxicity in aquatic organisms is believed to involve the action of fluoride ions as enzymatic poisons. 

6. For optimal dental health, the World Health Organization recommends a level of fluoride from 0.5 to 1.0 mg/L 

(milligrams per litre). 
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 FLOURIDE EFFECTED AREAS: 

Fluoride problem in Batlapally,  Vattapally villages. These three villages are 85km away from Hyderabad city and they 

(altogether) have a total population of 10,000 people out of which only 2000 people have access to safe water supply. Rest of 

them supplied with water pumped through panchayath bore wells and sometimes from the Krishna river water. Water samples 

from the above mentioned villages were collected by our team from various sources and the same were analyzed. The water 

samples were tested to contain excess amounts of Fluoride content up to 3.5mg/liter while the normal level of content is lesser 

than 1mg/liter. Interactions with people in the villages who were affected by fluorosis and other fluoride ailments gave us a clear 

understanding of their misfortune. This project is expected to bring the basic necessity of safe drinking water to the under 

privileged people of that region. 

SOLUTION FOR THE PROBLEM: 

Defluoridation is the downward adjustment of the level of fluoride in drinking water. Worldwide, fluoride is one of the 

most abundant anions present in groundwater. Fluoride is more present in groundwater than surface water mainly due to the 

leaching of minerals. Groundwater accounts for 98 percent of the earth's potable water. The World Health Organization has 

recommended a guideline value of 1.5 mg/L as the concentration above which cause dental fluorosis. 

While various defluoridation techniques have been explored, each has its limitations. Existing techniques are often too costly 

(because the geographic areas prone to fluorosis are among the poorest regions on the planet), ineffective or even dangerous 

(some of the remediation processes add other contaminants to the water). The main techniques that have been, and continue to be, 

investigated with varying degrees of success include: adsorption, precipitation, ion exchange and membrane processes 

 

II. FILTER MATERIALS AND METHOD 
Activated alumina is one of the most widely used and liked defluoridation material currently available. Non regenerable 

and specialty alumina offer tremendous scope to defluoridate drinking water. Indian industries are manufacturing regenerable 

activated alumina for defluoridation of drinking water. In order to ensure application of an adsorbent, which caters the desired 

results with minimum interferences, health risks and long service life span, it is inevitable to draw out dimensions which define 

precisely the attributes of activated alumina. Specifications for activated alumina intended for defluoridation of drinking water, 

specific operating and performance requirements, and limitations 
Activated carbon, also called activated charcoal, is a form of carbon processed to have small, low-volume pores that 

increase the surface area available for adsorption or chemical reaction. The use of special manufacturing techniques results in 

highly porous charcoals that have surface areas of 300-2,000 square meters per gram. These so-called active, or activated, 

charcoals are widely used to adsorb odorous or colored substances from gases or liquids. attaches to it by chemical attraction. The 

huge surface area of activated charcoal gives it countless bonding sites. When certain chemicals pass next to the carbon surface, 

they attach to the surface and are trapped. Activated charcoal is good at trapping other carbon-based impurities (organic 

chemicals), as well as things like chlorine. Many other chemicals are not attracted to carbon at all  sodium, nitrates, etc. so they 

pass right through. This means that an activated charcoal filter will remove certain impurities while ignoring others. It also means 

that, once all of the bonding sites are filled, an activated charcoal filter stops working. At that point you must replace the filter.  

Sand filters are used in water purification for treating raw water to produce a potable product.  They are used primarily to 

treat surface water. The length and breadth of the tanks are determined by the flow rate desired by the filters, sand filters differ 

from all other filters used to treat drinking water in that they work by using a complex biological film that grows naturally on the 

surface of the sand. The sand itself does not perform any filtration function but simply acts as a substrate, unlike its counterparts 

for UV and pressurized treatments. sand filters work through the formation of a gelatinous layer (biofilm) called the hypogeal 

layer in the top few millimetres of the fine sand layer. The surface biofilm is the layer that provides the effective purification in 

potable water treatment, the underlying sand providing the support medium for this biological treatment layer. As water passes 

through the hypogeal layer, particles of foreign matter are trapped in the mucilaginous matrix and soluble organic material is 

adsorbed. The contaminants are metabolised by the bacteria, fungi and protozoa. The water produced from an exemplary slow 

sand filter is of excellent quality with 90–99% bacterial cell count reduction   

Filter sheets are made of plastic material. Filter sheets placed between the layers of filter. They removes solid waste ,dust 

particles and other impurity particles. They are designed as net shaped structure to trap the impurity particles 

Tab1. Materials 

S.no Material Height (mm) 

1 Charcoal 30 

2 Aluminium balls 80 

3 Sand  10 

4 filters 5 

FILTER DESIGN AND WORKING: 
 In this design, materials are arranged in the form of layers. These layers are arranged as follows : Activated alumina, 

Activated charcoal and  Sand respectively. Filter covers or sheets are used in between these layers. These all layers are arranged 

in plastic bottle ( proto type). In filter design, Aluminium balls are placed as top layer and pure sand as the bottom layer 
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  Fig.1 Filters (proto type) front view                                                  Fig.2Filter layers 

                     
             Fig.3 Fliter bottom side (Exit)                                             Fig.4 Filter upper side (Entry) 
 Hard or fluoride water poured from the top side of the filter. Water is passes through plastic filter sheets, which removes 

the solid waste particles and dust particles from the water content. Water entered into activated alumina layer, where the sodium, 

magnesium, flouride etc salts and carbides are absorbed and filters into activated charcoal. Filter sheets are place at each layer 

exit. In activated charcoal the organic compounds are absorbed or stacked . Activated charcoal is good at trapping other carbon-

based impurities as well as things like chlorine. Many other chemicals are not attracted to carbon at all sodium, nitrates, etc. so 

they pass right through. Finally the water enters into sand layer where some minerals added and bacteria, algae of living 

organisms removed and water is collected from the exit of the filter. 

 

III.RESULTS AND DISCUSSIONS 

To affirm the quality of water, our team collected different water samples like municipal water, bore water used for 

drinking purpose from these villages. Main source of water for these villages is from the gram panchayath bore, hand pumps and 

Krishna water. Majority of the population in these villages prefer to drink gram panchayath water which is highly fluorinated. 

After meeting people suffering from fluorosis we managed to collect useful information from them and they have shared 

information regarding quality of water 

 
Fig.5 WATER ANALYSIS REPORTS BEFORE TESTING 

Water collected from the villages were tested at the water Quality Laboratory ( the institute of health systems ) 

Hyderabad and we found that water contains 3 mg/ L of fluoride. The water has other impurities like sodium, magnesium salts, 

nitrates etc which is not use daily usage.  
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Recommendations given the laboratory: 

1. Fluoride level an excess of the maximum permissible limit. Long term and regular use of this water for drinking purpose 

carries risk of irreversible dental flurosis. 

2. Not fit for drinking 

3. Fluoride contain level increases in the body which leads to other problems in the human health system. 

 
                                          Fig.6 WATER ANALYSIS REPORT AFTER FILTERIZATRION  

After filterazation process the impurities in the water are removed. The levels of the impurities are decreased to certain 

level which is suitable for daily usage. The fluoride contains in the water decreases to 0.7 mg/L and it doesn’t leads to any health 

issues. Other impurities like nitrates, salts, carbides are also removed in the process of filterization. 

Advantages of Deflouridation model: 

1. This process of filterazation simple and easy.  

2. The capital cost and operating cost of the plant is less. 

3.  Maintains is not required any skilled person and power consumption also less 

4. Needs minimum of mechanical and electrical equipment. 

5.  No energy except muscle power for domestic equipment. 

6. Provides defluoridated water of uniform acceptable quality.  

7. Local skills could be readily employed. Readily available chemicals used in conventional municipal water treatment are 

only required.  

8. Highly efficient removal of fluorides from 1.5 to 10 mg/L to desirable levels. 
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Tab2. Parameters of water 

Sl.no Parameters Before Filterization  After Filterization 

1 PH 8.56 7.84 

2 FLOURIDE 3 mg/L 1.42 mg/L 

3 CALCIUM 86 64 

4 MAGNISIUM 32 26.4 

 

 

 
Fig 7. Before filterization vs After filterization 

 

III. Conclusion 

 The fluoride contains in the water is excess which is not fit for the drinking purpose and daily usage. After filter process 

the excess amount fluoride and other impurities are reduced to certain level and it is used for daily usage. In this process the 

filterization of water is simple and maintains is easy.   
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