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Table1. Effects due to fluoride contamination 

S.no.  Fluoride conc. Health effects 
1. > permissible limit Effects neuro 

development in 
children 

2. 1-4 mg/lt Skeletal fluorosis 
and fractures 

3. > 4 mg/lt / 12 mg/day Kidney injury due 
to dehydration and 

polyuria 
4. > 1 mg/lt( range – 4 to 21 mg/lt) Dental fluorosis 
5. 50 mg/lt Suppresses 

endocrine glands 
like thyroid 

3. FLUORIDE MEASUREMENT 

Addition of fluoride is certainly effective, but too much 
fluoride can be harmful; therefore, it is important to have a 
convenient Method for monitoring fluoride levels. Fluoride 
presence in water is odourless, tasteless and colourless; 
therefore the use of instrumentation is must for identifying its 
concentration in water. Fluoride selective electrode is 
considered to be the most reliable way of testing water for 
fluoride, though this method is difficult to do outside of a lab 
setting. Fluoride selective electrode consists of a lanthanum 
fluoride crystal (LaF6) which in the presence of fluoride ions, 
experiences an electro-potential. Several methods have been 
developed, out of which most of them are colorimetric tests by 
which fluoride interacts with dyes and chemicals such as 
SPADNS method, where fluoride determination involves the 
reaction of fluoride with a red zirconium-dye solution. The 
fluoride combines with part of the zirconium to form a 
colourless complex, thus bleaching the red colour in an 
amount proportional to the fluoride concentration. Though 
these are less accurate than an electrode method, they can be 
used in order to evaluate if a body of water is safe to consume. 

4. TECHNIQUES FOR FLUORIDE REMOVAL 

Excessive fluoride level in drinking water in developing 
countries poses to be a serious problem and its detection 
demands laboratory equipment, skills and analytical grade 
chemicals. Preventing fluorosis through management is a 
tough task as it requires various favourable conditions. Several 
water treatment techniques are known to be used in order to 
remove fluoride from the water however, many of these 
techniques have failed to meet the requirements. In order to 
select an appropriate method of defluoridation to achieve a 
sustainable solution for fluorosis problem, the provision for 
safe, low fluoride water from alternate sources, either as an 
alternative source or for blending, should be investigated as 
the very first option. In cases where alternate sources are not 
available, then defluoridation is the only technique to prevent 
fluorosis. 

This paper attempts to characterize the basics of removal 
techniques of fluoride from water, followed by discussing the 
most promising defluoridation techniques; bone char, 
activated alumina, Nalgonda and finally these methods are 
compared using indicators, which may be appropriate in 
developing countries. 

5. DEFLUORIDATION TECHNIQUES  

Defluoridation refers to methods of water treatment that 
reduce the concentration of fluoride in the water, normally, in 
order to make it safe for human consumption. The objective of 
Defluoridation is to prevent or to mitigate endemic fluorosis. 
Defluoridation technology has to be simple, affordable, 
reliable and operational. Defluoridation is defined as, “The 
downward adjustment of level of fluoride in drinking water to 
the optimal level.” Various techniques of defluoridation can be 
categorized into four: 

1. Adsorption technique  
2. Precipitation technique 
3. Ion-exchange technique 
4. Other techniques, which includes reverse osmosis, 

electro- dialysis 

Table2. Materials used in different defluoridation techniques 

Adsorption precipitation Ion exchange others 
Carbon 

materials, 
Activated 
Alumina, 
Magnesia, 
Tricalcium 
phosphate, 

Calcite, 
Hydroxy 
apatite, 
Wood, 
Lignite, 

Activated 
char coal, 
Fish bone 

char, 
Processed 
bone, Nut 

shells, 
Avaram bark, 

Tea waste, 
Coir pitch, 

Fly ash, 
Bauxite, 

Serpentine 

Anion exchange 
resins: NCL 

poly anion resin, 
Tulsion A27, 
Lewatit-MIH-
59, Amberlite 

IRA-400, 
Deacedodite FF-
IP, Polystyrene. 
Cation exchange 

resins: 
Defluoron-1, 
Defluoron- 2, 

Carbion. 

Lime, Alum, 
Lime & 
Alum 

(Nalgonda 
technique), 
Alum flock 

blanket 
method, Poly 
Aluminium 

Chloride 
(PAC), Poly 
Aluminium 

Hydroxy 
Sulphate 
(PAHS), 
Brushite. 

Electrochemi
cal method 

(Aluminium 
electrode), 

Electro 
dialysis, 

Electrolysis, 
Reverse 
Osmosis. 

 
5.1 conventional techniques 
5.1.1 Nalgonda technique 
Adsorption technique functions on the adsorption of fluoride 
ions onto the surface of an active agent. Activated alumina, 
activated carbon and bone char were among the highly tested 
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Siddiqui A. 
H. 1955 

No regeneration or 
renewal of medium 

is required. 

- - + 

Sanghratna 
S. 

waghmare 

High removal 
efficiency can be 

ensured. 

+ + - 

Radheshyam 
et al 1999 

Easy to construct, 
even by users. 

+ + ++ 

Sushree 
swaroopa 

tripathy et al 
2006 

Construction 
materials are cheap 
and easily available. 

+ + ++ 

Bersillon et 
al 2006 

Can be sized for one 
or several families 

or e.g. a school 

+ + + 

Radheshyam 
et al 

No risk of medium 
chemicals 

unacceptability 

+ - + 

6. CONCLUSIONS 

Fluorosis is an important public health problem in india. 
Drinking water is the main source of ingestion of fluoride. The 
various manifestations of chronic fluoride toxicity are mild to 
severe dental fluorosis, skeletal fluorosis, crippling fluorosis, 
where visceral organs are involved. Defluoridation should be 
taken up when there is no alternative source of safe drinking 
water. So far nalgonda technique is the most suitable and 
appropriate technique for Indian rural communities. Where 
community defluoridation is not feasible, the residents of the 
endemic fluorosis areas should be educated and motivated to 
adopt domestic defluoridarion techniques. The techniques 
should be economic, adoptable and acceptable to the 
communities. Priority should be given to the techniques, 
which utilize locally available materials as defluoridation 
agents. 
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