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Abstract- iThis iwork ifocuses ion iremoval iof ilead ifrom iits 

iprepared isynthetic isample iusing icasuarina ifruit ishell ias 

iAdsorbents. iEffect iof icontact itime, iadsorbent idosage iand 

ipH ion ilead iremoval iwas ifound iout. iAll ithe ithree iadsorbents 

iwere ifound ito ibe ivery ieffective ifor ileadadsorption iIt iwas 

ifound ithat i50min icontact itime iat ipH i5 iand i35mg iadsorbent 

idosage iwas isufficient ifor iapproximately i83.5 i% iremoval iby 

icasuarina ifruit ishell. iAt idifferent icontact itime, idosage iand 

ipH, ibatch iadsorption istudies iwere iconducted.  

 

I. INTRODUCTION 

Clean ienvironment iand ibeautiful inature iis ia igift iof igod ito 

imankind. iBut idue ito irapid igrowth iof iindustrialization, 

iurbanization, iall iover ithe iworld icoupled iwith ipopulation 

iexplosion ihave iresulted iin ipollution iof ienvironment. iThe 

iairs iwe ibreathe, ithe iwater iwe idrink, ithe ifood iwe iconsume 

ihave ibeen ipolluted iremarkably iby ithe iheavy imetals, iwhich 

iare ithe ibyproduct iof ivarious iindustries. iProcess iwaste 

istreams ifrom ithe imining ioperations, imetal iplating ifacilities, 

iBasic inon-ferrous imetal iwaste ifoundries. iLead iis ifrequently 

iused iin iindustrial iprocesses, ismelting iprocess;E-waste, 

ipaints, ilead iacid ibatteries, icoal ibased ithermal ipower iplants, 

iceramics, iand ibangle iindustry, iand iare iusually ipresent iin 

ihigh iconcentrations iin ithe iliquid iwastes iwhich iare ireleased 

idirectly iinto ithe ienvironment iwithout iany ipre-treatment. 

iLead iis ian iessential iand ibeneficial ielement ifor ihuman 

igrowth. iConcentration iabove i1mg/L ican icause ia ibitter 

iastringent itaste iin iwater. iThe ilead iconcentration iin iwater 

ivaries ifrom i0.1 ito i2 img/L iwith ia imean iconcentration.Lead 

imost icommonly ienters ithe idomestic iwater isupply ifrom 

ideterioration iof igalvanized iiron iand idezincification iof ibrass. 

iLead iin iwater ialso imay iresult ifrom iindustrial iwaste 

ipollution. iThe i(Food iand iAgricultural iOrganization) iFAO 

 
 

 

irecommended imaximum ilevel ifor ilead iin iirrigation iwater iis 

i2mg/L. iThe i(United iStates iEnvironmental iProtection 

iAgency) iUS iEPA iprimary idrinking iwater istandard iis 

i0.1mg/L. i i i 

1.1 iADSORPTION iAdsorption iis ione iof ithe ieffective 

imethods ifor iremoving iheavy imetals ifrom iwaste iwater. iBut 

ithe istandard iadsorbents ilike isilica igel ietc iare icostly. iSo ilow 

icost iadsorbent ii.e icasuarina ifruit ishell iis ieasily iavailable iand 

ican iserve ias ian ieconomically iavailable ialternative. 

iAdsorption iis ia iseparation iprocess iin iwhich ithe imolecules iof 

ia ifluid iphase, ii.e. igas ior iliquid iare itransferred ito ia isolid 

isurface. iTherefore, ithe icomposition iof ithe isystem iis 

iheterogeneous iconsisting iof itwo ior imore ifluid iphases 

iincluding ithe isolid iadsorbent. iMolecules ithat ihave ibeen 

iadsorbed ionto isolid isurfaces iare ireferred ito ias iadsorbate, 

iand ithe isurfaces ito iwhich ithey iare iadsorbed iare ireferred ito 

ias ithe isubstrate ior iadsorbent. iAdsorption itakes iplace iin ithe 

iboundary ibetween ithe iphases icalled ithe iinterface. i i i i 

1.2 iObjective iof ithe istudy iTo ievaluate ia ifeasible iand 

ieconomical ilow icost itreatment iof iheavy imetal. iand iPresent 

iin isynthetic isample iby icasuarina ifruit ishell iwhich iis i 

inaturally iavailable ias ian iadsorbent. 

 

The present study has been carried out according to the 

guidelines as follows    

 Determination of physical and chemical properties of 

the carbon derived from casuarina fruit shell. 

 Determination of lead removal by adsorbent as a 

function of contact time, adsorbent dosage and pH.  

 

 

 

II. MATERIALS AND METHODOLOGY 

The Physico-chemical Characteristics of the adsorbents is 

described in the table 1. 
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Table 1 physico-chemical characteristics of casuarina fruit 

shell 

SL.NO CHARECTERISTICS  UNITS ACTIVATED 

CARBON 

1 Moisture content % 6.6 

2 Ash content mL/g 14.51 

3 Decolorizing Power ---- 120 

4 pH ---- 9.2 

5 Surface Area m 2/g  750 

6 Specific Gravity g/cc 0.82 

7 Bulk Density ---- 0.33 

 

2.1 iPreparation iof iSynthetic ilead iSolution i i 

A. ilead isolution: idissolve i0.598g ilead initrate, iPb(NO3)2, iin 

ia iminimum iamount i(1+1) iof iHNO3 iand idilute ito i1000mL 

iwith iwater i1.00 imL= i100µg iPb. 

 

B. iEquipment’s i iAll ithe iglass iwares iused iin ithe iexperimental 

iwork iwere isoaked iovernight iin ia i10mg/L iof ilead i isolution ito 

iminimize ithe ipossibility iof ilead ibeing iadsorbed ion iglass 

isurface iduring ithe iexperimental iwork. iThe iexcess iof ilead iis 

iwashed ioff iwith i1:3 iHNO3 iand idistilled iwater iprior ito iuse. 

iAfter icompletion iof ithe iexperimental iwork ithe iglassware iis 

isoaked iin i1:3 iHNO3 ifollowed iby idistilled iwater ifor i4hrs ito 

iremove iexcess ilead iand ithen iwashed iwith itap iwater ibefore 

isoaking iin i10mg/L iof ilead isolution. 

C. iProcedure 

 iDetermining ithe imicrogram iper iliter iof idissolved ior itotal 

irecoverable ilead iin ieach isample ifrom ithe idigital idisplay ior 

iprinter ioutput iwhile iaspirating ieach isample. iDilution iof 

isample iwere ileadconcentration iexceed ithe iworking irange iof 

ithe imethod. iAnd imultiply iby ithe iproper idilution ifactor. iThe 

iconcentration iof ilead ipresent iin ithe isample iis idirectly 

idisplayed ion icomputer’s iscreen iwhich iis iconnected ito iAAS. 

iAlso, ithe iresults iare icompared iby ithe icalibration icurve 

iprepared. 

D. iSelection iof iOptimum iContact iTime i 

The iadsorption iis istrongly iinfluenced iby ithe icontact itime, 

ifor ithe istudy iof ieffect iof icontact itime i100mL iof i10mg/L 

ilead isolutions iis imixed iwith i1gm iof iadsorbents iand istirred 

ion iGyro ishaker ifor ivarious itime iintervals isuch ias i5, i10, i15, 

i20, i25, i30, i35, i40, i50, i60, i90, i120 imin. iThe isamples iare 

ifiltered ianalyzed ifor iremaining ilead iconcentrations.  

E. iDetermination iof iOptimum iDosage 

To idetermine ithe ioptimum idosage iof iadsorbent, ivarious 

idosages iof iadsorbents iare iadded ito ithe iconical iflask 

icontaining iknown iconcentration ilead isolutions i(10mg/L). i 

iThe isolution iin ithe iconical iflask iwas isubjected ito istirring ifor 

ioptimum icontact itime iand ithe idosage ivaries ifrom i5, i10, i15, 

i20, i25, i30, i35, i40, i45, i50mg. iFiltered iand ianalyzed ifor 

iresidual iand iremoval iof ilead iconcentrations. iThe idosage 

iwhich igives iminimum iresidual iconcentration iis ichosen ias 

ioptimum idosage. 

F. iDetermination iof iOptimum ipH i 

To idetermine ithe ioptimum ipH iseries iof iconical iflasks iwere 

itaken iwith i100 imL iof i10 img/L iZn i(II) isolutions. i iOptimum 

idosage iof iadsorbents iis iadded ito ithe irespective iflasks. iThe 

ipH iof ithe iflasks iis iadjusted iranging ifrom i2,3,4,5,6,7,8. iThe 

iflasks iwere ishaken ifor ioptimum icontact itime. iAfter istirring, 

ithe isamples iare ifiltered iand ianalyzed ifor ithe iresidual ilead 

iconcentration. iThe iflask icontaining ilead, iwhich igives 

iminimum iresidual iconcentration, iis iselected ias ithe ioptimum 

ipH.    

III. RESULTS AND DISCUSSION 

Lead removal study has been carried out with respect to the 

following parameters   

a) Effect of contact time   

b) Effect of dosage 

 c) Effect of pH     

 

a) Effect of Contact time  

 

Contact itime ihas igreater irole iin ithe iadsorption iprocess. iThe 

ieffect iof icontact itime ion iremoval iof ilead ifrom ithe isynthetic 

isample iusing icasuarina ifruit ishell. iThe imodel ivalues iare 

ishown iin itables i3.1. iFrom ithis itables iit iis iobserved ithat 

icontact itime ifor iadsorbent. iThe iadsorption icurves iare 

icharacterizedby isharp irise iin iinitial istage iand idecreases inear 

iequilibrium. iThis iis imainly idue ito ithe ilarge iavailable 

isurface iarea iand ithe iadsorption isites ion ithe isurface iarea ithat 

iare iopen iand iactive iin ithe iinitial istage iand ilater ithe 

iadsorbent igets isaturated iand ithe iremoval iefficiency 

idecreases inear iequilibrium. iPercentage iof ilead iremoval 

iversus itime iis iplotted ias ishown iin ithe ifigure i3.1. i 

 iAfter iequilibrium ifurther iincrease iin itime, iadsorption iis inot 

ichanging. iHence ithe iremoval iefficiency iof ilead iby icasuarina 

ifruit ishell iwas ifound ito ibe i83.5%. iand ioptimum icontact itime 

iof i50 iminutes. 

 

2. Response spectrum method 

In this method linear dynamic analysis of the frame models 

are performed, the maximum response of the building is 
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estimated directly from elastic or inelastic design spectrum 

characterizing the design earthquake for the site and 

considering the performance criteria of the building. The 

software solves the Eigen value problem of the model and 

calculates the fundamental natural period values. Hence the 

total earthquake loads are generated and its distribution along 

the height corresponds to the mass and stiffness distribution. 

The modeling and analysis is done using ETABS. 

 

 

b) Effect of Adsorbent Dosage  

 

Adsorption iis ia iprocess iin iwhich icontinuous itransfer iof 

isolute ifrom isolution ito iadsorbent ioccurs, iuntil iresidual 

iconcentration iof isolution imaintains iequilibrium iwith iwhat 

iadsorbed iby ithe isurface iof iadsorbent iat iconstant icontact 

itime. iEffect iof iadsorbent idosages istudied iand ipercentage iof 

ilead iremoval iversus idosage iare iplotted ias ishown iin ifig i3.2. 

 

 iFrom ithe igraph iit iis iobserved ithat, ias idosage iof iadsorbents 

iincreases, ithe iamount iof ilead ipresent iin ithe isamples 

idecreases isharply iin ithe ibeginning iand iattains imaximum 

ilater. iThis iis imainly idue ito ithe ilarge isurface iarea iand 

iadsorption isites iavailable ifor iadsorption. iLater ithe 

iadsorbents iget isaturated iand ithe iremoval iefficiency iof 

iadsorbents idecreases. iThe idosage, iat iwhich ithe imaximum 

iremoval iis iattained, iis itaken ias ioptimum idosage. iAfter ithis 

inot imuch ichange iis iobserved ieven iafter iincrease iin ithe 

iadsorbent idosage. iThe ioptimum idosage ifor ilead iremoval iby 

icasuarina ifruit ishell iis i35mg iwith ithe iremoval iefficiency iof 

i84.30%.the irespected igraph iare ishown iin ifigure i3.2. 

 

 

c) Effect of pH  

 

The pH of solution has influence on the extent of adsorption 

removal efficiencies of lead by naturally available adsorbents 

at different pH values are shown in table 4.3. The amount of 

lead removal not only depends on the surface area, optimum 

time and optimum dosage but also depends on pH the 

respected graphs are shown in the figure 3.3.  

 From the above-mentioned figures, it is observed that lead 

are removed more effectively in acidic range. The removal 

efficiency of lead by using casuarina fruit shell was found to 

be 91.5%. 

 

 

IV. CONCLUSION 

Based ion ithe iexperimental istudy ifollowing iconclusions ican 

ibe idrawn i i 

1) iThe iExperimental iresult ishows igood iremoval iefficiency 

iof ilead ifrom ithe isynthetic isolutions iby iusing icasuarina ifruit 

ishell ias iadsorbent. 

2) iThe iadsorption iof ilead iis imainly ipH idependent. iThe 

iremoval iefficiency iof iadsorbent iincreases iwith idecrease iin 

ipH ivalue. iIt ihas ibeen iobserved ithat imaximum iadsorption 

itakes iplace iin ithe iacidic imedium iaround ipH i5. 

3) iThe iresult iof iexperiment ion ioptimization iof idosage iof 

iadsorbent ireveals ithat, iincrease iin iamount iof idosage iadded, 

iincreases ithe iremoval iof ilead ifrom ithe isolution iand ialmost 

ibecomes iconstant iafter isaturation idose. 
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