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ABSTRACT

Withthegrowthofurbanizationandindustrialization,waterbodiesaregettingpolluted.Amongvarious
pollutants,phenol-basedpollutantsarecommonwaterpollutionswhichoriginatefromwastewater
dischargedfromprocessingmanufacturingindustrieslikepetrochemicalrefineries,ceramicplants,
textileprocessing,leatherprocessing,syntheticrubbers,etc.Thesepollutantsaretoxicandhavelong-
termilleffectsonbothhumansandaquaticanimals.Adsorptioniswellproventechniquewhichis
widelyusedforremovalofpollutionsfromaqueousenvironments.Butthisprocess,ishindereddue
tothecostofadsorbentsespeciallyforlargescalecontinuousprocesses.Inthisregard,adsorbents
derivedfromwastebiomasscanbeagreatassettoreducethecostofwastewatertreatment.Tomeet
thisobjective,coconutshellsarechosenasbiomasswhichisabundantlyavailablefromsoutheastAsia.
Thisbiomassisconvertedintoactivatedcarbonandhenceusedtoremovephenolfromwastewater.
Batchadsorptionexperimentswereperformedwithdifferentinitialconcentration,carbondosage,pH
andcontacttime.Atalowerconcentrationof50mg/Lofinitialfeed(phenol)concentrationresulted
inaround90%phenolremovalandhenceforthoptimumresultsinphenolremovalobtainedinonly
64%.ExperimentalresultsareingoodagreementwithLangmuiradsorptionisothermmodelandhave
shownabetterfittingtotheexperimentaldata.Thesestudiesconfirmthatthecoconutshell-based
activatedcarboncouldbeusedtoeffectivelyadsorbphenolfromaqueoussolutions.
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1. INTRoDUCTIoN

Phenolisacolourless,hygroscopicandcrystallinesubstance,whichturnspinkinairowingtoits
oxidation.Itisaderivativeofbenzene,isanimportantrawmaterialand/orproductofchemicaland
allied industries (e.g.petrochemicals,oil refineries,plastics, leather,paint, pharmaceutical, steel
industries,pesticides,antiseptics,dyes,antirustproducts,syntheticresins,biocides,photographic
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chemicals,ink,varnishes,etc.)(Kujawskietal.,2004;Adaketal.,2006).Phenolincludesavariety
of hydroxybenzenes and substituted hydroxybenzenes. These are common water pollutants. The
major sources containingphenols are thewastewaters from processingmanufacturing industries
engagedinoilrefining,coaltarprocessing,petrochemicalproduction,cokeovenbyproducts,plastic
industry,ceramicplants,textileprocessing,leatherprocessing,syntheticrubberprocessing,pesticides
&insecticidesproduction,manufactureofdyesanddyeing,pharmaceutical,steelindustries,glass
production,phenolicresinindustriesetc.(Singhetal.,2008;Goudetal.,2005;Mohantyetal.,2008).

Phenolic compounds are water soluble and highly mobile and hence are likely to reach
drinkingwatersourcesdownstreamfromdischarges,where,evenat lowconcentrations, they
cancausesevereodourandtasteproblemsandposeriskstopopulations.Phenolsmayalsocome
totheenvironmentthroughtheagriculturalrunoffanddomesticwaste(Burleighetal.,2002;
Hairuddinetal.,2019;Karrietal.,2017;Karrietal.,2017).Chronictoxiceffectsduetophenols
reportedinhumansincludevomiting,difficultyinswallowing,anorexia,liverandkidneydamage,
headache,faintingandothermentaldisturbances.Thatphenolishighlytoxicanddifficultto
degradebiologicallyhaveledtosettingupofrigidlimitsontheacceptablelevelofphenolin
theenvironment.AccordingtotherecommendationofWorldHealthOrganization(WHO),the
permissibleconcentrationofphenoliccontentsinpotablewatersis1μgL−1(Schulze,1986)and
theregulationsbytheEnvironmentalProtectionAgency(EPA),callforloweringphenolcontent
inwastewaterslessthan1mgL−1(Duttaetal.,1998).

Thepresenceofphenolsandphenoliccompoundsinwastewaterisamajorproblemforadverse
effectsonaquaticlifeandstringentenvironmentalregulationsattractstheattentionofchemistsand
environmentalengineers for itscontrol (Shyamala,2016;Shayamala,2017;Ayaweietal.,2015;
Theivarasu&Mylsamy2011).Therefore,removalofphenolsfromwatersandwastewatersisan
importantissueinordertoprotectpublichealthandenvironment.

Therearemanymethodsabouthowtodealwiththeremovalofphenolfromthewastewater,
suchasadsorption,chemicaloxidation,precipitation,distillation,solventextraction,ionexchange,
membraneprocesses,andreverseosmosis,etc.(Buscaetal.,2008;Rengarajetal.,2002;Hanet
al.,2004;Ozbelgeetal.,2002;Lingamdinneetal.,2018;Karrietal.,2018).Biologicalprocessis
particularlysuited towastewatercontainingsmallamountofphenol.Pretreatmentofwastewater
is made through oxidation process when phenol concentration is very high. In coagulation and
flocculation process, large amount of sludge is generated which may cause disposal problems.
Amongvariousphysicochemicalprocesses,adsorptioniswidelyusedfortheremovalofphenolfrom
wastewater(Karrietal.,2017;Karri&Sahu,2018;Karri&Sahu,2018).

Thebiggestbarrierintheapplicationofthisprocessbytheindustriesisthehighcostofadsorbents
presentlyavailableforcommercialuse(Acharyaetal.,2009;Rastogietal.,2008;Nizamuddinetal.,
2019;Lingamdinneetal.,2019;Karrietal.,2018).Thecostofadsorptiontechnologyapplicationcan
bereduced,iftheadsorbentisinexpensive.So,thereisaneedtodeveloplowcostandeasilyavailable
adsorbentsfortheremovalofphenolsfromtheaqueousenvironment.Thematerialsdevelopedfor
thispurposerangefromagriculturalwasteproducts,biomassandvarioussolidsubstances(Sahuet
al.,2010;Singhetal.,2008;NamaneandHellal2006;Al-Ashehetal.,2003).

2. MATERIALS AND METHoDS

2.1. Adsorption Experiments
Batchadsorptionexperimentswereperformedbycontacting1goftheselectedactivatedsamples
with100mLoftheaqueoussolutionofdifferentinitialconcentrationatnaturalsolutionpH.The
experimentswereperformedinathermalshakeratcontrolledtemperature(25±2°C)foraperiodof2
hourat120rpmusing250mLErlenmeyerflaskscontaining100mLofdifferentphenolconcentrations
atroomtemperature.Continuousmixingwasprovidedduringtheexperimentalperiodwithaconstant
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