International Journal of Latest Transactions in Engineering and Science

Comparative Study on Removal of Fluoride
from Ground Water by Different Samples
from Different Villages

Aashish Dhone

Department of Civil Engineering
PJLCOE, Nagpur, Maharashtra, India

Pooja Bhatia
Department of Civil Engineering
PJLCOE, Nagpur, Maharashtra, India

Sayali Raulkar
Department of Civil Engineering
PJLCOE, Nagpur, Maharashtra, India

Shwetal Jiwanapurkar
Department of Civil Engineering
PJLCOE, Nagpur, Maharashtra, India

Abstract- Due to the occurrence of fluorine in ground water various effects on human physiology has been seen.
The low or high concentration of fluorine makes the groundwater unsuitable for various purposes. Due to increased
human population, industrialization, use of fertilizers and man-made activity water is highly polluted with different
harmful contaminants. Fluoride (F ) concentration above the permissible limits (1.5 mg/1) in drinking water leads to
human health hazards, such as dental and skeletal fluorosis. The weathering of rocks, leaching of soils, mining
processing and infiltration of rainfall through it increases fluoride concentration in groundwater. Several rocks have
fluoride bearing minerals like apatite, fluorite, biotite and hornblende. The present investigation attempt to study the
concentration of fluoride in groundwater’s of different areas like Dongargaon, Sakra village and Pandharkawda.The
study reveals that the concentration of fluoride was found as 1.72 mg/l, 5.21 mg/l and 3.13mg/l in Dongargaon, Sakra
and in pandharkawda which is higher than permissible limit. Treatment of water containing fluoride ions requires a
suitable and effective method. The various treatment method have been studied here are Reverse Osmosis (RO),
Activated Alumina, Black Carbon, Electrodialysis (ED).
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I.  INTRODUCTION

There are three kinds of water available namely rain water, ground water and surface water. People are under
tremendous threat due to undesired changes in the physical, chemical and biological characteristics of air, water
and soil. Rain water is clean and it is suitable for cooking and drinking. But storage of rain water requires large
storage reservoirs which are expensive to build and to maintain. Rain fall is also uneven groundwater sources
are bore wells and wells. Surface water sources are tanks, dams, canals and rivers. Due to scarcity of waters, the
people depend on well water and bore well waters. Due to increased human population, industrialization, use of
fertilizers and man-made activity water is highly polluted with different harmful contaminants. Natural water
contaminates due to weathering of rocks and leaching of soils, mining processing etc.

The major chemical parameters of concern are fluoride. It is necessary that the quality of drinking water should
be checked at regular time interval, because due to use of contaminated drinking water, human population
suffers from varied of water borne diseases. It is estimated that around 37.7 million Indians are affected by
waterborne diseases annually. The availability of good quality water is an indispensable feature for preventing
diseases and improving quality of life.

The quality of ground water depends on various chemical constituents and their concentration, which are mostly
derived from the geological data of the particular region. Industrial waste and the municipal solid waste have
emerged as one of the leading cause of pollution of surface and ground water. In many parts of the country
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available water is rendered non- potable because of the presence of chemical impurities in excess.
Contamination of water resources available for household and drinking purposes with chemical impurities is one
of the serious major health problems. So it become necessary to treat the chemical impurities. Treatment of
water containing fluoride ions requires a suitable and effective method. The various

treatment method have been studied here.

II. METHODOLOGY
1. Sampling
For analysis sampling is a major step. The water was being pumped continuously from the borehole hence the

assumption that the pipe materials had not affected the sampled water. Two samples were taken and put in clean
labeled 2 litre plastic canes for easy identification. The sample bottles were then sealed with clean corks.

2. Laboratory Analysis

Laboratory tests were carried out at Ground Water And Development Agency (GSDA), Regional Water Testing
Laboratory in Nagpur Region for each of the sample obtained in accordance to the Standard Methods for the
Examination of Water (APHA 22" EDN, Method ).

III. TEST RESULTS

The testing procedure for Fluoride required 50ml of water sample and it is conducted using the standard
methods as described in APHA 22™ EDN, Method 4500FB. The test results were then compared to the WHO
standard value of 1.5 mg/1.

Collected Water Sample
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Authorized Report

S.N.

Test
Parameters

Measurement

Units

Test
Methods

Requirement as per IS
10500:2012

(Drinking Water
Specifications)

Including Amendment No.
1

Test Results

Permissible
Limit

Acceptable
Limit

S1 S2

S3

2 pH - APHA 6.5TO8.5 | No 6.9 7.5 7.7
22NPEDN, Relaxation
METHOD,
4500
3 Electrical uS/cm APHA - - 4130 | 2030 | 954
Conductivity 22™PEDN,
METHOD,
2510B
4 Temperature °C - - - 25 25 25
5 Turbidity - - - - 0.5 0.4 0.7
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6 Chloride mg/1 ALPHA 250 1000 830 | 484 100
METHOD

Test Results of Three Samples For Different Parameter.

From the above parameters fluoride content is maximum as compared to its permissible limit.

6
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54 O Permissible Limit
5
2 B Sample 1
o«
‘Z’ 3 O-Sample 2
: B Sample 3

2

1 -

O -

Fluoride (mg/!) TEST PARAMETERS

Comparative Study of Fluoride Parameter of Three Samples.

IV. TREATMENT METHOD OF FLUORIDE REMOVAL

1. Reverse Osmosis: Reverse osmosis (RO) represents a reverse of normal osmotic processes. It relies on
pressure and a semi-permeable membrane to remove contaminants from water. RO can be used as a stand-alone
treatment for most source waters, Beside fluoride molecules also other molecules will be retained.

2. Activated alumina: Fluoride is strongly attracted to activated alumina (corundum/aluminum oxide) which
has a large surface area with a huge array of tunnel-like pores. For this reason, activated alumina is the most
commonly used fluoride removal media.

3. BC-Carbon: Bone-Char (BC) Carbon has been used for centuries to remove naturally-occurring fluoride
from water. It works similar to the way bones in the human body attract fluoride. Bone contains a porous matrix
that is rich in surface ions.

4. Electrodialysis (ED): Electrodialysis (ED) is a membrane process similar to RO, except that ED uses an
applied d.c. potential(electric current), instead of pressure, to separate ionic contaminants from water. Because
water does not physically pass through the membrane in the ED process, particulate matter is not removed.
Thus, ED membranes are not technically considered filters. The EDR process product water quality is
comparable to RO, and may require post treatment stabilization. The EDR process is often used in treating
brackish water to make it suitable for drinking.
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Sr.no | Treatment Removal Cost Advantages Disadvantages
method performance
1. Reverse 90%-95% Very RO is EPA- High treatment
Osmosis High listed Best technology
Available increased capital

Technique for costs, Skilled
both F and As. | operator required.

2. Activated 98% Medium | Proven Spent
alumina effectiveness, regeneration
will treat solution contains
current F and high F
S. concentrations
3. BC-Carbon 90% Low Locally may give taste;
available, degenerates not
simple and universally
easy to build. accepted.
4, Electrodialysis | 85%-90% Very Familiarity with | Water loss, high
(ED) High membrane costs, brine
separation discharge.
system.

Comparison of different techniques for removal of Fluoride from Water

V. CONCLUSION

It was found that the three samples were collected had fluoride content above the permissible limit 1.5mg/l.
Reverse Osmosis (RO) where found as most appropriate method for removal of fluoride as compared to other
treatment methods. But, the disadvantage of RO is, it is very costly than other treatment methods. It has been
seen for removal of small quantity of fluoride Bone-Char (BC) Carbon is used at domestic level which is most
economical.
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