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Abstract
The removal of Fluoride from synthetic sample bywoagtion on chemical activated carbon (CgCprepared from Phoenix
Dactylifera (Date Plam) seeds have been carriedaiutoom temperature 32 #°C. Batch tests were conducted for the removal of
Fluoride on chemically activated carbon with Impnag¢jon ratio’s (I.R) 0.25, 0.50 and 0.75 for optimdime, optimum dosage and
optimum pH. The maximum removal efficiency wasiobthat an I.R. ratio of 0.75. The optimum contaoie, adsorbent dose and
pH for carbon with I.R-0.75 was 40min, 140mg an@d07respectively, with fluoride removal efficiendy98%, 93.5% and 94.5%

respectively has been observed.
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1. INTRODUCTION

Water is important life sustaining material for diving
beings. But nowadays, pure drinking water is atddldo very
few people. Others take more or less contaminaggerwThe
concept of proving safe drinking water is assumiog of
concern globally in general and developing and
underdeveloped nations in particular. India beiag
developing nation, where the majority of peopleslinn the
villages with bare infrastructural facilities, higtlegree of
illiteracy and lack of awareness of sanitation agdiene, the
concept of safe drinking water assumes greateirifisignce.
But most of the rural population depends on growader
sources for drinking purposes which are contamdhatith a
variety of salts and minerals. One among thenhésetxcess
content of fluoride which causes a deleterious ichmen the
health of the people. Fluoride has been descrilzednare
toxic than lead and less toxic than arsenic ambisidered as
an accumulative toxin. The continuous use of coitated
water results in dental and skeletal Fluorosis arity and
many other health effects like gastrointestinal plaimts
secondarily. As the “Fluorosis” considered to beirasurable
disease, prevention is the only solution to thisbfgm.Thus,
the studies regarding the defluoridation of watsing a
variety of adsorbents gained importance nowadays.

Defluoridation can be done using different techemgwiz.,
Reverse Osmosis, Electro dialysis and ion exchamgods.
The Nalgonda technique of defluoridation developey
NEERI has become popular recently, but it has & o
drawbacks. Several adsorbents are also tried far th
defluoridation activity. Activated Alumina is regied to have

high defluoridation capacity. But most of theseht@ques
and methods are worked out to be expensive.

1.1 Objectives:

The main objective of the study is removal of fider from
the drinking water by chemically activated carbahgimim
chloride) derived from date palm seeds, to stugypghysico-
chemical properties of the prepared carbon. Fleor@moval
as a function of contact time, dosage and pH

1.2 Literature Review:

Materials like thermally activated Neem and thetynal
activated Kikar leaves(Sunil Kumarl,et al.,2008)a@hite (M
Karthikeyan & K P Elango*,2008), Gulmohar fruit die
Pallavi Vijyakumar & S.R.Mise,2008-09), Rice Husk
(Waheed S. Deshmukh,et al,2009), Cynodon DactylGn(
Alagumuthu?*, et al,2010), Phyllanthus Emblica
(Veeraputhiran V. and Alagumuthu G.*2011), by Mauita
Matti and red soil (Gandhi N.1, et al, 2012), Aeac
Auriculiformis scrap wood char (Monal Dutta, et28l]12)
have been used as adsorbents. Activated carboarptefrom
various raw materials exhibits good capacity fanogal of
fluoride from drinking water. No reports on use Rifioenix
Dactylifera (Date Plam) seeds have appeared for
defluoridation.

Hence it is aimed in the present work, to studyghigability

of the carbon prepared from Phoenix DactyliferatéDrRlam)
seedsto be used as an adsorbent for the removal of the
Fluorides from the drinking water.
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2. MATERIALS AND METHODS
2.1 Materials:

The material used for preparing carbon was fréiiPlmoenix
Dactylifera (Date Plam) seeds. Physical charatiesisof
carbon like moisture content, decolorizing poweét, purface
area, bulk density and specific gravity has beeriezhout and
shown in tablel below.

2.1.1 Characteristics of Phoenix Dactylifera (Date
Palm) Seeds:

Before using Phoenix dactylifera (Date Palm) seadb@n as
an adsorbent, it is essential to know some of baacteristics
such as moisture content, ash content, decoloripioger,
surface area, pH, specific gravity, bulk densityd af the
prepared carbons. The results are shown in Table-1.

Table.1 Characteristics of Prepared Activated Carbons

o Chemically activated (CaCl2)

Sl.No. Characteristics (I.R.’S)

0.25 0.50 0.75
1 Moisture content (%) 4.00 4.00 5.00
2 Ash content (%) 15.26 15.05 13.10
3 Decolorizing power 6.00 9.00 10.50

(mg/g) ' ' '

4 Surface area (m2/g) 541.26 576.67 588.05
5 pH 6.80 6.64 6.44
6 Specific gravity 0.994 1.040 1.001
7 Bulk Density (g/cm3)| 0.416 0.256 0.285

The analysis has been carried out as per the “Stdnd
Methods”, 28" edition.

2.2 Methods:
2.2.1 Preparation of Activated Carbon Using Caglas

Activating Agent:

The known quantity of washed and dried Phoenix {Déeta
(Date Plam) seeds powder was mixed with the aatiyatgent
(CaCb), in required quantity, depending upon the
impregnation ratio (I.R).

Weight of the active agent added

Impregnation ratio (I.R)=
Weight of carbonizing material

Thedistilled water was added and boiled on hot pléitenbst

of the water evaporated and slurry like mixture wetsined.
The mixture was oven dried in a clean tray for 2zurs
maintained at 105£& which helps in evaporation of moisture
from the mixture. Preheated carbonizing materiad ¥ileed in
small container in three layers, by compacting ebfer
without any air space. The small container is thiated into

a big container, such that sand surrounded thel smatainer
completely, the lid of the big container was tigHhitted. Pin
hole has been made on the lids of the containele T
container set-up was kept in Muffle furnace andtédaat
steady rate to attain the temperature of’800rhe container
was taken out after allowing 10 hours for cooliAgtivated
carbon thus prepared was washed with 0.1N HCI noove

the activating agent, followed by hot distilled emafor about
8 times to remove the excess HCI present in thievatet
carbon. The activated carbon was dried at 105°G &nd
packed in polythene bags and kept in desiccators.

2.2.2 Determination of Optimum Contact Time:

The adsorption is strongly influenced by the contame. To
study the effect of contact time, 100mL of 5mg/udiide
solution was mixed with 100mg of activated carbstirred at
different contact times varying from (10mins, 208)i80mins
up to 120mins). Then filtrate was analyzed for fide
concentration by using UV-visible spectrophotometer

2.2.3 Determination of Optimum Dosage of
Adsorbent:

To determine the optimum dosage of activated carbbn
Phoenix dactylifera (Date Palm) seed, it was adtbedhe
conical flask in different dosages varying from rf&f) 40mg,
60mg up to 180mg), containing known concentratidn o
fluoride solution 5 mg/L in 100mL. The solutiontime conical
flasks was subjected to stirring for optimum conhttime,
filtrate is analyzed for residual fluoride concetion using
spectrophotometer.

2.2.4 Determination of Optimum pH on Fluoride:

The extent of adsorption is strongly influencedtbg pH at
which adsorption is carried out. The effect of phi ftuoride
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adsorption was studied by performing equilibriunsagtion
tests at different initial pH values, i.e. from 2d09.0. The pH
of solution was adjusted by using 0.1N3@, or 0.1N NaOH.
The activated carbon of Phoenix dactylifera (Dadéy seed
were mixed and stirred to optimum contact timerdte was
analyzed for residual fluoride concentration.The gtHvhich
maximum fluoride removal forms optimum pH.

3. RESULTS AND DISCUSSIONS

The efficiency of removal of Fluoride is studiedt@ims of:
a) Effect of contact time.
b) Effect of dosage.
c) Effect of pH.

a) Effect of Contact Time:

Contact time has greater influence on the adsorgirocess.
The effect of contact time on removal of Fluoridenf
synthetic sample is shown in Fig 1. It is obsertedt the
extent of Fluoride adsorption increases with inseem time
and attains equilibrium at particular time. Hengatimum
contact time for all prepared carbons is listedable-2.
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Fig.1. Effect of contact time on fluoride removal by chesly (CaCl2) activated carbon

b) Effect of Adsorbent Dosage:

Effect of adsorbent dosage is studied and gragieafentage

of Fluoride removal versus dosage is plotted asvaha Fig
2. From the graph it is observed that, as the @oségarbon
increases, amount of residual fluoride decreasesplshand

attains equilibrium. The dosage, at which maximemaval is
attained, is taken as optimum dosage. Hence optichosages
for all prepared carbon are listed in Table-2.
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Fig.2 Effect of contact dosage on fluoride removal bynaigally (CaCl2) activated carbon
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c¢) Effect of pH on Fluoride Removal :

The extent of adsorption is strongly influencedolbyat which
adsorption is carried out. The pH of the solutisrirdluenced

on extent of adsorption removal effiencies of Hderby
prepared activated carbon at different pH valueshasvn as
in Fig 3 and Table-2.

|
»
g 100 —
£ 9% : '; oA A AA
L o] 80 -
g o Cacl,
g 60
@ S0 ——0.25
o 40
?g 30 =-0.5
o 20
E 10 0.75
% 0
X 0 2 4 6 8 10
pH

Fig.3 Effect of pH on fluoride removal by chemically (€&) activated carbon

Table.2: Optimum time, dosage and maximum pH for
prepared carbon

Initial concentration C,= 5 mg/L Temperature=
32+1°C
Volume of sample = 100 mL
Optimum | Optimum .
Types of I.R. | time dosage in Optimum
carbon . pH
(min) (mg)
Chemically | 0.25 | 50 180 7.00
activated
(CaCh) 0.50 | 45 160 7.00
Carbonfor ['0.75 [ 40 140 7.00
different
I.R's

CONCLUSIONS

Based on the experimental study following conclosiavere

drawn:

» The optimum contact time for Cafctivated carbon of

of I.R’s. 0.25, 0.50 and 0.75 are180mg, 160mg, 1gtiOm
with removal efficiency of 89.5%, 92.0% and 93.5%
respectively.

The adsorption of fluoride is mainly pH dependdiite
removal efficiency of adsorbent increases with ease

in pH value. It has been observed that maximum
adsorption taken place around pH 7.00 for GaCl
activated carbons of I.R’s. 0.25, 0.50 and 0.75hwit
removal efficiency of 90.0%, 93.5% and 94.5%
respectively.
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