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ABSTRACT

This study reveals that the potential of papaya seed, egg shell and coconut leafpowder were used as adsorbent for
the removal of heavy metals such as lead, cadmium and chromium from known concentration of waste water was
investigated. Hence the present study reveals that the low cost adsorbent of Chicken egg Shell is used for removing
85, 82 and 86 % of chromium, lead and cadmium respectively. Coconut |eaf powder used for removing 87, 90 and
85 % of chromium, Lead and Cadmium respectively. Papaya seed powder is used for removing 80, 85 and 79 %
Chromium, Lead and Cadmium respectively from wastewater from the initial metal ion concentration of 100 ppm
solution. Batch adsorption studies demonstrated that the adsorbents had significant capacity to adsorb the
chromium, Lead and Cadmium from aqueous solution. It was found that the adsorption increased with increase in
contact time.
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INTRODUCTION

The presence of toxic heavy metals such as chromiopper and lead contaminants in aqueous streanisg)g
from the discharge of untreated metal containinfluesfits into water bodies, is one of the most intgoar
environmental problems. Environmental pollutiortisrently one of the most important issues fa¢inganity. It
was increased exponentially in the past few years r@ached alarming levels in terms of its effemtsliving
creatures. Toxic heavy metals are considered onkeopollutants that have direct effect on man anidnals [1].
Inputs of these trace metals into ecosystem ageliras a result of mining operations, refiningsprsludge
disposal, fly ash from incinerators, processingaafioactive materials, metal plating, or manufaetaf electrical
equipment, paints, alloys, batteries, pesticided preservatives [2]. The discharge of metallicsiagm industrial
effluent is of great concern because their pres@md accumulation have a toxic effect on livipgces [3].

MATERIALSAND METHODS

Preparation of coconut leaf and papaya seed as an Adsorbent

The coconut leaf and papaya seeds were taken agbadsfor this experimental work. The collected¢@uut leaf
and papaya seed were grinded into fine particlessigved into 0.5 mm particles and were used asrbest for
overall studies. The coconut leaf and papaya seedi@rs were stored in an air-tight container. Neeotchemical
modification was taken place. All reagents usedevadranalytical grade (Merck) without further pigétion [4].
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Preparation of Chicken Egg shell asan Adsorbent

The chicken eggshell were collected and washed digtiilled water several times to remove dirt pet and dried
for three hours in an oven at 150 °C and then &tbt® cool at room temperature, subsequently iewenshed and
then finally sieved into particle size of 0.5 mnheTlchicken eggshell powder comprises of 94% CGadt small
amount of MgCQ calcium phosphate and other organic matter inolygirotein. The sieved adsorbent was stored
in an air-tight container. No other chemical mazfifion was taken place [4].

Batch adsor ption studies

The metal solutions used in this study were prapaethe stock solutions containing 1000mg/L ofhemetal.

100ml of adsorbate solution of known concentrati@s taken in the 250 ml conical flask and 1g oheadsorbent
was added separately and then reactant was stiyeghagnetic stirrer without any pH modification ratom

temperature. For a wide range contact time 30fB3. After that the solution was filtered by whaim 42 filter
paper and concentration of the filtered solutiors wia@termined by atomic absorption spectrophotoni&terkin

Elmer, model 2380) [4]. The percentage removal eesrmined by the following expression.

The amount of adsorption efficiency was calculdtgd

. (Co — Ce)
Adsorption percentage = B — » 100

Where, Co = initial concentration of metal ion hretsolution (mg/lit) Ce = final concentration of taleion in the
solution (mg/lit)

Effect of Contact Time on Adsor ption of Heavy Metals

The percentage reduction of adsorption is foundd¢mease continually with time till the equilibrivis attained with
saturation at 180 mins. The percentage reductiocadfnium is 55-86, 60-85 and 56-79 for chicken 8hell,

coconut leaf powder and papaya seeds respectilUbig.may be due to utilization of active sitesasger surface
area [2]. Then percentage reduction of chromiuBDi85, 67-87 and 60-80 for chicken egg Shell, catéeaf and
papaya seeds respectively. The decreased adsoeffiiciency is due to less adequate availabilityaofive sites on
the adsorbents [5]. Then percentage reduction afllie 59-82, 52-90 and 65-85 for chicken egg shettpnut leaf
and papaya seeds respectively. They are showe ifigiire 1-3.

The high percentage reduction of chromium, lead @adimium is found to be 85, 82 and 86 for chickeg shell
powder is rapidly increased. It has been obserted the percentage of cadmium adsorption increaséd
increasing agitation speed due to the proper cobigteveen the metal ions in solution and the adstdebbinding
sites that promotes effective transfer of cadmionsito the adsorbents sites [6]. The high percentaduction of
chromium, lead and cadmium is found to be 87, 98 &b for coconut leaf powder is rapidly increaséHdis
increase maybe due to the activation of adsorfsitentakes place leading to increased adsorptiobgily through
surface exchange mechanism [7]. The high percemtaetion of chromium, lead and cadmium is founthe 80,
85 and 79 respectively in papaya seed powder. mag be due to the smaller size of adsorbent inntkeéal
solution provided a greater availability of the mlébns to penetrate to the internal pore structidiréne adsorbent.
The lower metal uptake with larger adsorbent plagigvas due to the high diffusion resistance tosmiansport [8].

100 - Fig 1 Percentage Removal of Heavy metals
by Coconut leaf

—— Cd
——Cr
Pk

Percentage Removal
&

] 30 a0 a0 120 150 1a0 210
Time {mins)

53
Scholars Research Library



A. Zahir Hussain and K.M Mohamed Sheriff Arch. Appl. Sci. Res., 2014, 6 (6):52-54

Fig 2. Percenta ge Remnoval of Heavy metals
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CONCLUSION

In the present study heavy metals such as chronlesd, and cadmium was selected for removal froneaqgs
solutions using adsorption technique. A particleesdf 0.5 mm was observed to be highly efficienttfee lead,
cadmium and chromium. A decrease in the size optrécle increased the adsorption, as a decreasiee of the
particle increased the availability of the numbéractive sites. Hence these adsorbents appear techaically
feasible, user-friendly, eco-friendly, economicabgess and with high efficacy. This work showed tha various
adsorbents could be used as a good adsorbent ahébediead, Cadmium and Chromium for wastewateatiment.
The present adsorbents can be used as an indsstilalto remove the chromium, Lead and Cadmiupectively.
Hence, it is necessary to remove these metals fnolmstrial effluents before discharging waste watdo the
environment.
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