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ABSTRACT

Lignocellulosicbiomasshasbeenknownforpotentialusetoproducechemicalsand

biomaterials.Ligninisthesecondmostabundantnaturalpolymerwithcellulosebeing

numberoneofLignocellulosicbiomass.Ligninisathree-dimensional,highlycross-

linkedmacromoleculecomposedofthreetypesofsubstitutedphenols,whichinclude:

coniferyl,sinapyl,andp-coumarylalcoholsbyenzymaticpolymerization,yieldingavast

numberoffunctionalgroupsandlinkages.Thisresearchwasintendedtoextractlignin
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from Sim-sim stemsandG.nutstalksbysodium hydroxidetreatment.Isolatedlignin

wascharacterizedbyFouriertransform infraredspectroscopy(FTIR)forchemical

compositionandfunctiongroups.TheanalysisofFTIRspectrarevealedthatthe

chemicalstructureofligninvariesdependingonitsspeciesandtheisolationmethod

employed

Themeltingapparatusalsorevealedthatligninobtainedfrom g.nutstalkshadahigh

meltingpointcomparedtoligninfrom sim-sim stems

Itwasfoundthatligninobtainedfrom sim-sim providedthegreatestyieldof15.7%

comparedtoligninfrom G.nutstalksof13.9%byweightyieldinglowlignin.
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CHAPTERONE

1.0INTRODUCTION:

1.1BACKGROUND

Mostofthephysicalandchemicalpropertiesoftheplantsaredeterminedbyitsmain

constituentcalled‘lignin'.Thewordligninhasbeenderivedfrom theLatinwordlignum

whichmeanswood.

Ligninisthesubstancethatmakestreeswoodyandispresentmostlyincellwallsof

thevascularplants,fernsandclubmosses.Itisaphenyl-propanoidstructuralpolymer

whichbindsthefibresandcellwallstogetherandgivesplantstherequiredrigidity.It

alsodecreasespermeationofwateracrossthecellwallsofthexylem tissueandmakes

thewoodresistanttoattackbymicro-organisrns.Thelignincontentintheplantsvaries

from about18%to35%ofthetotalwoodcontent(Glennie&McCarthy1962.).About

1010tonsofterrestrialbiomassisproducedannuallythroughphotosynthesis,and5-

36% (Adler,1977;Chen,1998)ofthis Lignocellulosic biomass ofboth softwood

(gymnosperm)andhardwood(angiosperm)islignin.Softwoodspecieshaveahigher

lignin/celluloseratiothanhardwoodspecies.

Ligninandcellulose(includinghemicellulose)arethemainstructuralcomponentsof

almostalltheplants.Naturaldecayorbiodegradationofplanttissuesisthereforethe

keyprocessofthecarboncycleinnature.Interspersedwithhemicellulosemicrofibrils,

Theligninresultsinaheterogeneouscompositearomaticpolymerhavingbiologically

stablecarbontocarbonandether(C-O-C) linkages:Thismakeswoodagoodand

lastingbuildingmaterialaswellasafuel.Plantcellscanbeviewedasachemical

factory wherein a large variety ofhighly sophisticated chemicalcompounds are

synthesizedfrom simpleraw materialswiththehelpofenzymes.Plantsarethusthe

sourceofmanyimportantrenewablechemicals,industrialcompoundsandenergy.

Ligninisacomplexmacromoleculemainlysynthesizedfrom threep-hydroxycinnamyl

alcohols(p-coumary,conifery,andsinaply)whichgiverisetop-hydroxyphenyl,guaiacyl,
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canprovidesaneffectivewaytoimprovetheapplicationoflignin.Now,further

researchshouldbecarriedonthefollowinginprovisionofsurplusenergy;Extraction

andcharacterizationofligninfrom ricestalks,Extractionandcharacterizationof

lignin using klasson method,Extraction,structuralcharacterization of lignin

from sugarcanebagasse.
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