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Abstract— In India large population is mainly belong to
rural areas which depend on ground water for their
drinking purpose. The fluoride concentration in ground
water varies from place to place. The data show that the
fluoride distribution in ground water varies from
0.01mg/1 to 48 mg/l [2] therefore it is require to observe
defluoridation by cheap and easy method. Adsorption
procedure is worth for its ease of operation, High
productivity for fluoride removal and can remove up to
90% fluoride.. Adsorption procedures include the
water’s entry through a contact bed where fluoride is
removed by ion exchange or surface chemical reaction
with the solid bed matrix. Adsorption technique is
efficient and can remove ions over an extensive variety
of pH to a lower leftover concentration than
precipitation. This paper review about the
defluoridation by a natural absorbent i.e. sugarcane
bagasse which is cheap and effective and gives perfect
removal of fluoride in drinking water upto 849%. Also
paper present the information on occurrence of fluoride
and its effects on human health and various control
method for the removal of fluoride (specially sugar cane
bagasse)
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I..INTRODUCTION

Fluoride is found in all natural waters at some concentration.
Seawater typically contains about 1mg/l while rivers and
lakes generally exhibit concentrations of less than 0.5 mg /1.
In ground waters, however, low or high concentrations of
Fluoride can occur, depending on the nature of the rocks and
the occurrence of fluoride-bearing minerals High fluoride
Concentrations may therefore be expected in ground waters
from calcium-poor aquifers and in areas where fluoride
bearing minerals are common. The population explosion and
rapid industrial growth demands huge quantity of fresh water
to meet various requirements Very small quantity of water
(i.e. 0.0132% of total water) only is available in the rivers and
lakes and most of these water sources are getting polluted due
to waste disposal and human activities. Fluoride
contamination in drinking water and resulting endemic in
India is specially the case with the rural population, which
largely depends on the groundwater as their drinking water
sources
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India is among 23 nations in the world where Fluoride
contaminated ground water is creating problems sixty-two
million people including 6 million children in the country
in 17 states are affected with dental, skeletal and non-
skeletal fluorosis. The extent of fluoride contamination in the
ground water varies from 1.0 to 48.0 mg/l in Rajasthan Fluoride
is one of the most important elements for both human and
animal health. Within the permissible limit of 0.5 — 1.5mg/L,
fluoride serves to maintain healthy teeth and bones. On the
other hand, elevated levels of fluoride (>1.5mg L-1) can cause
long-term diseases such as dental (1.5 — 4.0mg/L) and skeletal
fluorosis (4.0 — 10.0 mg/L). The most seriously affected states
in India are Andhra Pradesh, Punjab, Haryana, Rajasthan,
Gujarat, Tamil Nadu and Uttar Pradesh. The highest
concentration observed to date in India is 48 mg/l in Rewari
District of Haryana.Fruits and vegetables if they are not organic
then they are major sources of fluoride.The reason for this is
ruits and vegetables that are grown conventionally(not
organic)are sprayed with fluoride based pesticides.

Il. EFFECTS OF FLUORIDE:

Fluorine is the most electronegative element and it is always
present in a combined state as fluoride because of its high
chemical reactivity. The fluoride is a great calcium-seeking
element and it can disturb the calcified structure of bones
and teeth in the humaluoride body at higher concentration
resulting dental fluorosis or skeletal fluorosis similar kinds
of effects are found in animal body parts also.

Dental fluorosis:

If fluoride present in this range of 0.7 to 1.5 mg F/I in
drinking water may cause dental fluorosis, in dental
fluorosis loss of luster and shine of the dental enamel. The
discoloration starts from white yellow, brown to black
enamel matrix is laid down on incremental lines before and
after birth. Fluorosis is seen as mild moderate and severs
depending on the amount of fluoride ingested during the
stages of formation of the teethtreatment

Skeletal fluorosis:

Excessive quantity of fluoride deposited in the skeleton,
Fluoride poisoning leads to severe pain associated with
rigidity and restricted movements of cervical and lumbar
spine, knee and pelvic joints as well as shoulder joints.
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I1l. MATERIALS AND METHODS

The Nalgonda technique, based on precipitation processes,
is also a common defluoridation technique. The limitations
of the process are, daily addition of chemicals, large
amount of sludge production, and low effectiveness for
water having high total dissolved solids and hardness. lon
exchange methods are efficient for fluoride removal, but a
tedious and difficult process of preparation of resins as well
as the high cost necessitates a search for an alternative
technique. Adsorption techniques have been quite popular
in recent years due to their simplicity, as well as the
availability of wide range of adsorbents. Adsorption

Flash Flocculation Sedimentation  Filtration Water Clean water
mixing tower tank

methods can be implemented for the removal of fluoride
due to physical, chemical, or ion exchange interactions with

Effect of adsorbant dose (sugar cane bagasse
on fluoride removal):

The effect of the adsorbent dose on the removal of
fluoride was studied by varying the adsorbent dose from 1
to 9 g/L. The results are presented, where it can be seen
that maximum removal of about 84% is found at a dose of
9 g/L and thereafter the percent removal became more or
less constant. Removal of excess fluoride from water can
be broadly classified into four categories: A) Adsorption
methods, B) lon exchange methods, C) Precipitation
methods, and D) Miscellaneous methods. Some
defluoridation techniques developed to control fluoride
content in water are reverse osmosis, adsorption using
sunflower plant dry powder, steam of phyto mass, Holly
Oke, neem bark powder, activated cotton jute carbon,
bagasse ash, burnt bone powder, phosphate-treated saw
dust, bone char, etc. as adsorbents, Nalgonda technique,
activated alumina process and ion exchange process
5.2. Preparation of Adsorbent Adsorbent of Sugarcane
Bagasse (SB):

Sugar cane bagasse is low cost and easily available
from all local juice corners. Firstly we cut into small
pieces and then washed several time with distilled
water and dried for 3-4 hours in hot air oven or 3-4
days sun dried .then treated with .1N HCI and again
wash treated with sodium carbonate. To observe the
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the adsorbents. Two types of contacting systems of adsorption are
usually encountered, namely, the batch and fixed-bed processes. Batch
type processes are usually limited to the treatment of small volumes of
effluents whereas the bed column systems have the advantage of
continuous operation up to the point of saturation. Adsorbent is a
porous substance that has a high surface area and has the ability to
absorb or adsorb other substances using intermolecular forces onto its
surface.

fluoride removal, we use spectrophotometer, first we
calibrate the spectrophotometer by double distilled water to
set absorbance zero, and then set 100 absorbance by the
spand reagent solution. And plot a standard curve by known
fluoride solution and absorbance.

Effect of Temperature: The effect of the temperature on the
removal of fluoride was studied by varying the temperature
from 283 to 313 K. The results are presented, where it can
be seen that maximum removal of about 78% is found at a
dose of 7 g/L and thereafter the percent removal became
more or less constant.

Effect of pH: The effect of the pH on the removal of
fluoride was studied by varying the pH from ph 2 to 10.
The results are presented, where it can be seen that
maximum removal of about 52% is found at a dose of 7 g/L
and thereafter the percent removal became more or less
constant. Adsorption is usually described through isotherms.
that is the amount of adsorbate on the adsorbent as a
function of its pressure(if gas) or concentration (if liquid) at
constant temperature. The quantity adsorbed is nearly
always normalized by the mass of adsorbent to allow
comparison of different materials, The first mathematical fit
to an isotherm was published by Freundlich and Kuster
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ADSORPTION PROCESS:

Adsorption is a process where a solid is used for
removing a soluble substance in water. In this process,
various materials of active carbon is used. The reason for
choosing active carbon is to achieve very big internal
surface of 500- 1500 sq.m per gram. This internal surface
gives us the ideal condition for adsorption.

[ v

influent

adsorbens adsorbens

[

effluent

Process of adsorption

Water is pumped in a column which contains
active carbon, this water leaves the column through a
drainage system given. As water is passed through the
column constantly, it leads to accumulation of impurities
in the filter. For this reason, it needs to be replaced
periodically. A used filter can be regenerated in many
ways.

Methodology

Batch studies were conducted to optimise the
equilibrium parameters like contact time, adsorbent dosage,
pH etc. by batch equilibrium method. As per the trials
conducted, 4 milligrams of sodium fluoride gives an upward
rise of 1 milligrams of fluoride in 1000 millilitres of water
containing 4 mg/L as initial fluoride concentration. Using this
standard fluoride solution, optimum dosage, pH, and
adsorbent were found by varying the remaining
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parameters. As most of the fluoride endemic areas was
found to have a maximum of 4 mg/L in drinking water.
Hence, it was decided to keep the initial fluoride
concentration as 4 mg/L for further studies .

IV.LITERATURE REVIEWS

C.M. Vivek Vardhan and J. Karthikeyan(2011)
carried out investigations for removal of Fluoride from
water employing physico-chemical processes of
adsorption and coagulation employing abundantly
available and low-cost materials like Rice Husk, seed
extracts of Moringa Oleifera (Drum stick), and chemicals
like Manganese Sulphate and Manganese Chloride. Rice
husk of 69/l accomplished a removal of 83% of Fluoride
from a 5mg/l of Fluoride solution requiring an
equilibrium time of 3 hours. Equilibrium Isothermal data
fitted well into rearranged linearised Langmuir adsorption
model. Moringa oleifera seed extracts, Manganese
Sulphate and Manganese Chloride accomplished removal
percentages of 92, 94 and 91 of Fluoride from a 5mg/I test
solution at a dosage of 1000 mg/l. A slightly acidic pH of
6.0 was found favourable for Fluoride removal by
Manganese sulphate, Manganese Chloride and MOE.

S. T. Ramesh, R. Gandhimathi, P. V. Nidheesh
and M. Taywade (2012) investigated the adsorption
potential of bottom ash for defluoridation of drinking
water using batch and continuous fixed bed column
studies. The optimum contact time for fluoride was found
to be 105 minutes with the maximum efficiency of 73.5 %
at 70mg/100ml bottom ash dosage. The optimum pH was
found to be pH 6 with the maximum efficiency of 83.2
%.During the column studies

S. A. Valencia-Leal, R. Cortés-Martinez, R.
Alfaro-CuevasVillanueva (2012) evaluated the Guava
Seeds (Psidium Guajava) as Low-Cost Bio sorbent for the
Removal of Fluoride from Aqueous Solutions. Maximum
adsorption occurred between pH5.0 to 8.0.The adsorption
of fluoride was found endothermic in nature Langmuir
and Freundlich adsorption isotherm models were applied
to evaluate the adsorption data. The pseudo-second order
model describes the fluoride sorption kinetics using guava
seed at different temperature. The Langmuir model best
describes the isotherm’s experimental data, which may
indicate that the sorption mechanism of fluoride ions on
guava seed is chemisorptions on a homogeneous material.

Mohammad Mehdi  Mehrabani  Ardekani,
Roshanak Rezaei Kalantary, Sahand Jorfi, Mohammad
Nurisepehr (2013) compared the efficiency of Bagasse,
Modified Bagasse and Chitosan for fluoride removal from
water by adsorption. The pH value of 7, contact time of
60 min and adsorbent dose of 2 g/L were determined as
optimum conditions for all three adsorbents. Chitozan and
bagasse did not show good capability for fluoride
removal, but modified bagasse showed more than 90%
removal at optimized conditions, including the pH value
of 7, contact time of 60 min and adsorbent dosage of 2
g/L. Both Langmuir and Freundlich isotherms show good
correlation for description of results, but the Langmuir
model with the correlation value of 0/99 is superior.
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V.RESULTS AND CONCLUSION
Batch adsorption experiments were carried out by
subjecting constant dosage of the adsorbent at different
time of contact to check the variation in the water

parameters.

Parameters Zeroth Third Sixth Ninth
hour hour hour hour

pH 7.1 7 6.8 6.7

TDS 358 342 328 317

Alkalinity 94 91 84 78

Hardness 68 64 61 59

Fluoride 5.3 3.7 1.8 1.3
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VI. CONCLUSION
Based on the results of this study, it can be concluded
that sugarcane bagasse have good performance to
adsorb fluoride from drinking water especially for high
concentration of flouride and had given an excellent
results of 86% removal of fluoride from the drinking
water of 5 g/l dose at 323K temperature. Also it is
concluded that it is necessarily to aware about ground
water contamination and use cheaply method specially
adsorbent process use to remove fluoride in which
several cheap adsorb and use like red mud, pine apple
peel powder, orange peel powder, chalk powder, ragi
seed powder, and sugar cane bagasse. Etc.
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