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ABSTRACT

The present study has been undertaken to evaloatpdtential of utilizing activated and inactivatedsorbent, to
remove Cr (VI) from aqueous solutions through agson process. The adsorption of hexavalent chromftom
aqueous medium by activated and inactivated coctwisk prepared by activation method was studiece Th
adsorbent which showed highest chromium (VI) refheas inactivated coconut husk. The influence aof qothtact
time, adsorbent dosage and initial metal concerdrabn adsorption was investigated. The adsorptaeacities of
the adsorbents were dependent on the pH of thendhro solution, with pH 2 being optimal. The adsimptdata
fitted well with the Langmuir isotherm model. Ttesarption capacities were found to be 0.86mg/gaitivated
coconut husk and 1.781mg/g for inactivated coctnusk respectively. Hence it is proved that ina¢ddacoconut
husk has slightly more adsorption capacity whenpamed to activated coconut husk.
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INTRODUCTION

Chromium, in its hexavalent form, is one of the esicable heavy metals because it affects humaniglbgy
accumulates in the food chain and cause severakaik. Although Cr (lll) is an essential element fiomans,
water soluble Cr (VI) is highly irritating and taxto humans and animals. The process of adsorptiplies the
presence of an ‘adsorbent’ solid that efficientiyds molecules by means of physical attractivedsy@on exchange
or chemical binding .Due to the disposal of heawtats, the pollution of water resources has beememeasing
worldwide concern for the last few decades [1]. Gelity of water supply is affected due to disgeaof toxic
metals into water sources is a serious pollutiooblgm. In the industrialized world, the use of e¢hiom in
industries like electroplating, textile, leathentizng, metallurgical metal finishing, photograpbye manufacturing,
ink and pigments, power generation, and chemicalufseturing etc., is extensive and hence it isumastommon for
the aqueous effluents from such industrial plaothave high amounts of chromium[2,3].Advance tetdgies
such as ion exchange, chemical precipitation, Uittaation, or electrochemical deposition have bagsed for
removal of heavy metals in wastewater which doseam to be economically feasible for such industrecause of
their relatively high costs[4]. Therefore, thereaisieed to look into alternatives to investigateve-cost method,
which is effective and economic, and can be usedumh industries. Many methods have been used gamel
membrane filtration, coagulation, adsorption, okima ion exchange, precipitation, etc. have besported in the
literature, but few of them were accepted due tst,clow efficiency, and inapplicability to a wideanety of
pollutants. Hence there exists a scope to try lpcavailable, low cost adsorbents for treatmenteéffuents
containing Cr (VI).Adsorbents from local origin: @anut husk was selected as adsorbent[5,6]. Thébflgsof
these adsorbents for the removal of Cr (VI) wasstigated. Effects of contact time, initial Cr (\é@ncentration,
pH and adsorbent dosage on Cr (VI) removal efficyesre reported. The behavior of adsorbents isiaisgstigated
by studying the adsorption kinetics and isotherms].
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EXPERIMENTAL SECTION

2.1. Preparation of activated coconut husk
Coconut husk was prepared by treating of coconsit lsoncentrated sulphuric acid and keeping it ioween at 150
C for 24 h. The carbonized material was washed digtilled water to remove free acid and driedwemm[9, 10].

2.2. Preparation of inactivated coconut husk
Here coconut husk was washed only with distilledewaNo chemicals have been used here.

2.3. Preparation of adsor bate solution

Primary chemicals such as potassium dichromateusotiydroxide, hydrochloric acid etc. used for fresent
study were of analytical grade. The stock solutidnl000 ppm Cr (VI) was prepared by dissolving #31g
guantity of potassium dichromate (K2Cr207) in 500 ofi de-ionized, distilled water. Working solution§Cr (V1)

standards were prepared by diluting the appropgasmtity of the above stock solution [12].

2.4, Method

A series of batch experiments were conducted terg®te the equilibrium conditions (agitation tinmtial Cr (V1)
concentration, initial pH, and adsorbent dosagejdmoval of Cr (VI) using activated and inactivdtsoconut husk
as an adsorbent. All experiments were carried ¢utoam temperature i.e. 28 £ 2°C. The batch adgwrpt
experiments were conducted using, a 100 mL testtisal of known initial drawn at regular interval$ tme,
filtered with Whatman No. 42 filter paper and comcation of Cr (VI) in the filtrate was analyzed pectro-
photometric analysis method using UV-Vis Spectraphwter (Elico- BL 198) using di-phenyl carbazide
method.Cr (VI) concentration in a 250 mL conicalsft with stopper. Solution pH was adjusted usitigeei0.1 M
NaOH or 0.1 M HCI and a measured quantity of adsairlvas added. The contents in the flasks were dratedy
shaken using rotary shaker at 200 rpm. The flagk® Wept sealed throughout the duration of the rax@atation.
Samples were drawn at regular intervals of tinleeréd with Whatman No. 42 filter paper and concaian of Cr
(V1) in the filtrate was analyzed by spectro-photdric analysis method using UV-Vis Spectrophotomético-
BL 198) using di-phenyl carbazide method [13].

RESULTSAND DISCUSSION

3.1. Effect of agitation time by activated and inactivated coconut husk
Activated coconut husk gave the highest percentagwval of Cr (VI) of 99.7% for 180mins where aadtivated
coconut husk gave highest percentage removal ¢¥3of 88% for 30mins. This observation clearlyioates that
activated coconut husk is efficient when compacethactivated coconut husk. This is due to the fhat activated
coconut husk possess more active sites becauseatfgs of activation.
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Fig.1 Effect of agitation time by activated and inactivated coconut husk
3.2. Effect of initial metal ion concentration by activated and inactivated coconut husk

Activated coconut husk gave the highest percentagmval of Cr (VI) of 99.5% at 30ppm where as inated
coconut husk gave highest percentage removal ¢¥/Jrof 87.75% at 40ppm. An increase in initial cemtration
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of metal ions resulted in the lowering of metal ioptake due to reduction in ratio of sorptive stefdo ion
concentration in case of inactivated coconut husk.
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Fig.2 Effect of initial metal ion concentration by activated and inactivated coconut husk

3.3. Effect of pH by activated and inactivated coconut husk

Activated coconut husk gave the highest percentageval of Cr (VI) of 99.3% at pH 4 where as inaated
coconut husk gave highest percentage removal @¢¥Jrof 92.6% at pH 2. The reduction in adsorptiminhigher
pH may be possible due to the abundance of iGi$ causing increased hindrance to the diffusiometal ions in
case of inactivated coconut husk
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Fig.3 Effect of ph by activated and inactivated coconut husk

3.4. Effect of adsorbent dosage by activated and inactivated coconut husk

Activated coconut husk gave the highest percentagmval of Cr (VI) of 93.3% for 1250mg where asdiieated
coconut husk gave highest percentage removal ¢¥Qrof 80.6% for 1250mg.In case of inactivated aoat husk
the high concentration of biosorbent resulted mreso effect of dense outer layer of cells and biagkhe binding
site from metal ions, resulting in lower metal resaloper unit biosorbent
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Fig.4 Effect of adsorbent dosage by activated and inactivated coconut husk
ISOTHERMS

Equilibrium occurring during adsorption at a detnconcentration range could be represented by rhairgand
freundlich isotherms, the adsorption data obtafioe@hromium (VI) adsorption onto the biowaste mials used as
adsorbents in the present investigation were mdddlke values of the Langmuir constantr% 169y and Freundlich

constants (K, n) are presented for the adsorptio@hsomium (VI) by activated and inactivated cocbmusk
(Table-1).

L angmuir parameters Freundlich parameters

S No. Adsorbent q (mg/g) | B(Lmg) | R N K, R
1. Activated coconut husk 0.86 2.32 0.987 4.03 040.936
2. Inactivated coconut husk 1.781 4.39 0.991 1.631.173| 0.952

4.1Langmiur isotherm for activated and inactivated coconut husk

The favorable adsorption process for Cr(VI) remousing activated and inactivated adsorbents, wiéluers of
Oma=0.86mg/g , b=2.32 I/mg, R0.9937 for activated coconut husk and with valfieqp.=1.781mg/g , b=4.39
I/mg, R’=0.991 is represented in fig 5 and fig 6. The plotsCe/Qe vs Ce are linear which shows that the
adsorption of Cr (VI) follows Langmuir isotherm meldThe Langmuir correlation coefficient(R) was oluto be
0.987, with activated coconut husk and 0.991, wittttivated coconut husk. Hence inactivated coctiugk had
the maximum metal uptake capacity of 1.781 mg/gmt¢empared to activated coconut husks.
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Fig.5 Langmiur isotherm for activated coconut husk

2631



Smita M. Honnannavar and Siddu R. Hosamani J. Chem. Pharm. Res., 2014, 6(6):2628-2833

0.35
0.3 *
0.25
% 032
S /
[ 0.15 *
0.1
0.08 .‘
a
[} 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.1
Cein ppm

Fig.6 Langmiur isotherm for inactivated coconut husk

4.2 Freundlich isotherm for activated and inactivated coconut husk

The applicability of the Freundlich isotherm is Bzad based on adsorption on heterogeneous suufsing the
same equilibrium data of Cr(VI) adsorption on atents .Freundlich constants obtained are kf=0.40mg#4.03,
R?=0.936 is represented in fig 7 for activated adentkand kf=0.173mg/g, n=1.6312. 952 for inactivated
adsorbent represented in fig 8.The obtained rasditate that the equilibrium data is not fitted Inwith the

Freundlich isotherm model.
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Fig.7 Freundlich isotherm for activated coconut husk
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Fig.8 Freundlich isotherm for inactivated coconut husk
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CONCLUSION

The aim of this work was to find out the adsorptidraracteristics of biowaste materials for the resmhof Cr (VI)
ions. The maximum adsorption capacity was obtaatgoH 2.0. The Freundlich and Langmuir biosorptioodels
were used for the mathematical description of tHsogption equilibrium of Cr (VI) ions to adsorbeniBhe
adsorption equilibrium data fitted well to the Lamgjr isotherm. The sorption capacities were 0.881mg/g for
activated and inactivated coconut husk. Inactivatebnut husk presented the highest adsorptiorcitsgzafor the
Cr (VI) ion. Inactivated coconut husk is easily iafale material which can be used without activatiwith
chemicals and can, therefore, be used in batctedars by small scale industries having Cr (VIjviastewater.
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