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Abstract

The removal of Arsenic from synthetic sample byid®n on chemical activated carbon prepared frBeitophorum Pterocarpum
(Copper pod) fruit have been carried out at roomperature 32 + C. Batch tests were conducted for the removal eEAc on
chemically activated (Calcium chloride) carbon withpregnation ratio’s (I.R) 0.25, 0.50 and 0.75 foptimum time, optimum
dosage and optimum pH. The maximum removal effigisras obtained at an I.R. ratio of 0.75 and heacd.R. of 0.75 has been
taken for all the batch and column adsorption testsducted. The optimum contact time, adsorberg dad pH for carbon with I.R-
0.75 was 10min, 75mg and 8.75, respectively, wiskerdc removal efficiency of 97.32%, 99.33% an®3% respectively has been
observed. Further, results of adsorption colummligs data showed best fit with Freundlich Isotherm.
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1. INTRODUCTION

Arsenic and other heavy metals occur naturallyenlggical
structures or sometimes caused by mining, indlisaral
agricultural activitie$!. These chemicals can badly affect
human health when they are consumed in large amdtiet
ground water at various locations in BangladeslateSt of
West Bengal & Karnataka in India, has been notitedbe
contaminated with Arsenic (As) in excess of itsnpissible
value. Recently 14 out of 20 villages at Surpundabf Yadgir
district, Karnataka state (India) has been fountemffected
by Arsenic content. The determination of Arsenis baen of
importance to public health agencies for many yémsause
of the toxicity of Arsenic compounds. Several irgits have
demonstrated that Arsenic in water may be carcimage
Acute poisoning by Arsenic involves the central vioeis
system leading to coma and for doses of 70-80 mdetth.
The gastro-intestinal tract, nervous system, thepiratory
tract, and the skin can be severely affectéd It is
recommended that, when water is found to contaseAiC in
excess of 0.01 mg/L (W.H.O), the water is considexe be
unfit for drinking. Arsenic can be removed by many
conventional and non-conventional methods. Adsonptis
used widely to remove Arsenic metal from water and
industrial  wastewater. Adsorption offers  signifitan
advantages like low cost, availability, profitabyli easy of
operation and efficiency, in comparison with corti@mel
methods (such as membrane filtration or ion exchpng
especially from economical and environmental poaftgiew.
There have been several studies of arsenic remasialg
activated carbon obtained from agricultural wadtks saw
dust”, jute stick®, rice husk! etc. Activated carbon made

from easily available agricultural wastes can seage an
economically available alternative. As reported anprior
study saw dust was used as an adsorbent for ansmival
and the effect of pH was studied. It was found ttres
optimum pH was 6.0. The adsorption properties ofies@ther
activated carbons obtained from jute stick using?® and
rice husk have been studfédit was found that the properties
of the activated carbon in removing arsenic cardifferent
for different materials used for preparing carbowl #hat the
adsorption of anions was affected more comparethab of
cations. In this research fruit of Peltophorum &tarpum
(Copper pod) is used as an adsorbent, which is stewa
material causing litter. So far there has beetelistudy of
arsenic adsorption using chemically activated cayrlaespite
the existence of many such investigations usingvated
carbon. This study was to evaluate the preparatidn
chemically activated carbon using calcium chlorige an
activating agent and detection of arsenic remowvap@pared
carbon as a function of contact time, adsorbenagi®sind pH.
Therefore this study would contribute to the unterding of
arsenic removal by adsorption on chemically actidatarbon.

2. MATERIALSAND METHODS
2.1 Materials

The material used for preparing carbon was fruit of
Peltophorum Pterocarpum (Copper Pod). The scientéime

of this tree is Peltophorum Pterocarpum, from fgmil
Leguminosa€. Activated carbon made from copper pod does
not impart any colour, taste and odour to waterenvit is
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added to it. So it is a suitable adsorbent fortineamt of
Arsenic contaminated water.

The instruments used for the experimental workEeetronic
Balance, pH meter, Spectrophotometer, Gutzeit appsrand
Gyro shaker which were used from the college latiooysand
all the glass wares used were made up of Boratglica

2.1.1 Chemicals:

Stock solutions of arsenic were prepared in revdesenized
(DI) water using arsenic trioxide. Arsenic workisglutions
were freshly prepared by diluting arsenic stoclusohs with

DI water. HSO, and NaOH (0.1N) were used for adjusting the
pH of the arsenic solution.

2.2 Methods
2.2.1 Preparation of Activated Carbon using CaCl, as
Activating Agent:

The known quantity of washed and dried Peltophorum
Pterocarpum (Copper pod) fruit powder was mixechtiite
activating agent (CacCl2), in required quantity, eleging upon
the impregnation ratio (I.R).

Impregnation ratio (I.R) = Weight of the ative agent added

Weight of carbonizing material

The mixture was mixed with required quantity of tiflisd
water and boiled on hot plate till most of the wateaporated
and slurry like mixture was retained. The mixturaswoven
dried in a clean tray for 24 hours maintained ab+BC
which helps in evaporation of moisture from the tmig.
Preheated carbonizing material was filled in sroafitainer in
three layers, by compacting each layer without ainyspace.
The small container was then placed into a bigaioet, such
that sand surrounded the small container completiedylid of
the big container was tightly fitted. Pin hole eeen made on
the lids of the containers. The container set-ug Wept in
Muffle furnace and heated at steady rate to atthie
temperature of 80C. The container was taken out after
allowing 10 hours for cooling. Activated carbon shprepared
was washed with 0.1N HCI to remove the activatiggrd,
followed by hot distilled water for about 8 timesremove the
excess HCI present in the activated carbon. Thivatetl
carbon was dried at 105 £G and packed in polythene bags
and kept in desiccator.

2.2.2 Sdlection of Optimum Contact Time:

The adsorption is strongly influenced by the contame. To
study the effect of contact time, 100mL of 10ughsemic
solution was mixed with 0.1g of activated carbatirred at
different contact times varying from (5mins, 10minp-to
60mins). Then filtrate was analyzed for arsenicoeorration
using uv visible spectrophotometer.

2.2.3 Determination of Optimum Dosage of
Adsorbent:

To determine the optimum dosage of activated caritomas
added to the conical flask in different dosage weyyfrom
(25mg, 50mg, and 75mg up to 300mg), containing 100m
concentration of arsenic solution (10ug/L). Theutioh in the
conical flask was subjected to stirring for optimwontact
time, filtered and analyzed for residual arsenincemtration.
The dosage which gives minimum residual concewtnats
chosen as optimum dosage.

2.2.4 Sdlection of Optimum pH on Arsenic:

The extent of adsorption is strongly influencedthg pH at
which adsorption is carried out. The effect of ph arsenic
adsorption was studied by performing equilibriunsgbtion
tests at different initial pH values. i.e. from B.% 9.25. The
pH of solution was adjusted by using 0.1NSE&), or 0.1N
NaOH. The pH which gives minimum residual conceditra
is chosen as optimum pH.

2.25 Column Tracer Experiments:

In the column experiment, a column of 1.54 cm diEmeas
used. At the bottom, a height of 3cm is filled yagls, a
layer of sand of height 3cm is filled above the vegia.
Activated carbon of height 11.05cm was laid in twdumn
above the sand layer. First the distilled water aléswved to
leach through the column from bottom to top (umioto
saturate the carbon bed and then the arsenic oluf
concentration 10upg/l were passed through the <gatlira
carbon, in single flow. The leachate was colledead tested
for arsenic concentration.

Procedure for Determining Arsenic by Zinc-Stannous
Chloride Reduction Method using Gutzeit Apparatus:

The procedure for determining arsenic was followedording
to the standard methods.

3. RESULTSAND DISCUSSIONS
3.1 Effect of Contact Time

Effect of contact time was studied and graph otpetage of
arsenic removal versus time in minutes was plogedhown
in Fig.1. From the graph it is evident that theeextof arsenic
adsorption increases with increase in time. Theordi®n

curves are characterized by sharp rise in inittage and
decreases near equilibrium. The removal efficiemtyarsenic
by using chemically activated carbon (CgGkith different

I.R. 0.25, 0.50, and 0.75 was found to be 73.3%33%, and
97.32% with an optimum time of 15min, 10min, andn2®

respectively.
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3.2 Effect of Adsorbent Dosage

Effect of adsorbent dosage was studied and graph of
percentage of arsenic removal versus dosage wéeglas
shown in Fig.2. From the graph it is observed tleet,the
dosage of carbon increases, amount of arsenic akEse
sharply in the beginning and attains maximum latdris is
mainly due to the large contact surface area arsdrption
sites available for adsorption. Later the carbots gaturated
and the removal efficiency of the adsorbent dee®a3he
dosage, at which maximum removal is attained, kertaas
maximum dosage. The removal efficiency on arsegiaging
chemically activated carbon (Cawith different I.R. 0.25,
0.50, and 0.75 was found to be 86,6%, 94.64%, &83%
with an optimum dosage of 175mg, 100mg, and 75mg
respectively.

3.3 Effect of pH

Effect of pH was studied and graph of percentagarsénic
removal versus pH was plotted as shown in Fig.8nFthe
graph it is observed that, arsenic is removed neffiectively

in slight alkaline range. The removal efficiencyaskenic by
using chemically activated carbon (CgCéat I.R 0.25, 0.50
and 0.75 was found to be 93.33%, 97.99% and 99&3¥pH
of 8.5, 8.75 and 8.75 respectively. The observatiinthe pH
effect on the arsenic adsorption using chemicadiivated

carbon were generally similar to most of those ol by
using different types of activated carbon. From #eelier
studies the maximum adsorption of arsenic was obthat a
pH range of 7-9 and therefore the explanations af IpH

affects arsenic adsorption can be applied to tésident.

3.4 Column Tracer Experiments

A series of column tracer experiments have beefopeed
with Arsenic on the chemically activated carbonmwiR 0.75
obtaining the breakthrough curve and retardaticeffidents.
Results obtained by Column tracer method were pnéted

using Freundlich, linear formulas describing thesagtion
isotherms. In all cases of Arsenic adsorption,libst fit was
obtained for the Freundlich isotherm, described thye
formula:

C =

F 1/n
ads K X C aq
Where,
Cads =balance concentration of the studied compountien t
ground,;
Caq = balance concentration of the studied compoundhén t
water;
K andn = coefficients of the Freundlich adsorption isother
Table.1. shows the values of Freundlich coeffident

Substitute distribution coefficient (determined nggi the
Freundlich isotherm)K,” for a given value of balance
concentration of ion adsorbed in the bed (solutemq)als.

KFCYn g
K(lj: — aq — KFCaq(l/n 1)
aq

For the distribution coefficient determined on thesis of the
adsorption isotherm, the retardation has been eldf@s

R=1+22 k"
n

Where,
n = Porosity
pa = Bulk Density Kg/m

Table.1: Values of Freundlich Coefficients for column traegperiments.

Type of carbon KF (Coefficient of 1/n (Coefficient of | K4 (Distribution | R (Retardation)
Freundlich | sotherm) Freundlich coefficient)
I sotherm)
Chemically(Cadl,
I.R=0.75) activated carbor 1 0.841 0.693 1.383
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CONCLUSIONS

Arsenic adsorption on CaChctivated carbon was studied in
batch and column adsorption experiments. With dtiain
arsenic concentration of 10ug/l for effect of cahtéime,
adsorbent dosage and pH

From the experimental results it was found thatapgmum
contact time for carbon at I.R’s 0.25, 0.50 and50were

20min, 15min and 10min with removal efficiency &&.33%,
79.33% and 97.32% respectively.

The result of experiment on optimization of dosagke
adsorbent revealed that, increase in amount ofggoadded,
increased the removal of Arsenic from the solutidence, the
optimum dosage for carbon at I.R’s 0.25, 0.50 ar7é Qvere
175mg, 100mg and 75mg with removal efficiency of6866,
94.64% and 99.33% respectively.
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The adsorption of Arsenic is mainly pH dependente T
removal efficiency of adsorbent increased with éase in pH
value. The optimum pH for 1.R-0.25, 0.50 and 0.7sviound
to be 8.5, 8.75 and 8.75 respectively.

The result of the column experiments were fitte@teundlich
isotherms as 1/n value was less than 1.
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