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ABSTRACT

Ricehuskisthemostabundantresourcesandattractivelignocellulosicmaterialsfor

bioethanolproduction.Thissubstrateincludescelluloseandhemicellulosecontents

thatarehydrolyzedintofermentablesugars.Ricestraw substratecontainsahigh

quantityofligninintheircomposition,andneedsanappropriatepretreatmentapproach

forbioethanolproduction.Bioethanolisgotfrom alcoholicfermentationofsucroseor

simplesugars,whichareproducedfrom biomassusinghydrolysisprocess.Bioethanol

can be obtained using enzymatic hydrolysis and acid hydrolysis.Filtrates after

hydrolysisofthevarioushusksweresubjectedto7daysfermentationwithyeastsfrom

palm wineaswellasbakers’yeasts.bioethanolyieldsgotfrom palm wineyeast

fermentedhuskaswellassugarfrom othertreatedhuskswereobtained.

During the process ofenzymatic hydrolysis ofthe pretreated RH,using the acid

cellulaseenzyme,itwasfoundthatthehighestconcentrationofTRSinthesamples

was7.788gTRS/L,obtainedinatimeof24hoursofhydrolysis.Afterthealcoholic

fermentationoftheglucosedsyrupsobtained,atalaboratoryscale,adistillatewitha

concentration of3.7% v/vwasachieved bysimple distillation.Forthe pilot-scale

process,450.00gofRHpretreatedwithNaOHsolution2.00% w/v(430.47gdrybase)

were treated,with the subsequentenzymatic hydrolysis with acid cellulase,the

alcoholicfermentationofthesugarsreducersobtainedinthehydrolysis,andfractional

distillationofthemust,itwaspossibletoobtainfoursamplesofbioethanolwith

concentrationsof71.3,30.0,10.3,and5.3%v/vofalcohol,whichwhenmixedproduced

asampleof95mLofsolutionwithaconcentrationof27%v/vofalcohol(4.70g/100gof

RH),therefore,takingasareferencethetheoreticalvalueof30gethanol/100gofRH,a

yieldof15.67% wasobtained.Theproductionofbioethanolonalaboratoryscaleis

preferredbecauseitwasfoundoutthatthehighestbioethanolwithin7daysafterthe

alcoholicfermentationoftheglucosesyrupthanthatofthepilotscaleasitwillbe

discussedlater.

Key words:- Bioethanol, Rice husks, Bio mass, Saccharification, Hydrolysis,

Lignocellulosicbiomass
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CHAPTERONE

1.0INTRODUCTION

1.1Background.
Mainsourcesofsugartoproduceethanolcomefrom fuelorenergycrops.Cropsgrown

mostly forenergyuseincludewastestraw ,wheatcrops,wasteandsorghum plants.

Bioethanolisanalcoholmadebymicrobialfermentation,mostlyfrom carbohydrates.

Bioethanol,areinterestingalternativestosurpasstheglobalenergycrisiscausedbythe

depletionoffossilfuelsandenvironmentalproblems,suchasglobalwarming(R.

Chandra,2012).Sincetheraw materialsforbioethanolproductionarealsousedfor

food,thishasgeneratedeconomic,political,andsocialcontroversies.Theproductionof

first-generationbioethanolfrom sugarcaneandcornisveryhightobeabletosupplythe

needsofthefoodandbioethanolsectors(Cheng,2002).Therefore,alternativeshave

been proposed,such the production of second generation biofuels from raw

lignocellulosicmaterials.Ricestrawandhuskareresiduesofagro-industrialactivities.

Theyarecomposedofmorethan50% celluloseandhemicelluloses,makingthem

suitablefortheproductionofbioethanol(P.Bibod,2010).Riceisthemostcultivated

cerealin the world,especiallyin Asian countries.Its production generates large

amounts ofrice husk as lignocellulosic residue (D.Qing,2010).According to a

projectionofFAOmadein2017,24.0milliontonsofriceintheyears2018/2019were

expectedtobeproducedinSouthAmericancountries,suchasBrazil,Bolivia,Colombia,

EcuadorandArgentina(FAO,2017).Thebiomassgeneratedasaresidue(straw,husks)

is generally eliminated by burning, with negative environmental impacts

(M.Moniruzzaman,1996).Cellulose,themajorcomponentoflignocellulosicbiomass,is

formedbylargeglucosechains.Hemicellulosesareformedbychainsofseveralsugars

withfiveandsixatomsofcarbon,whereasligninisanaromaticcomplex (E.M.Rubin,

2008).Forbioethanolproduction,because ofthestructureoflignocellulosicmaterials,

itis necessaryto pretreatthe biomass before enzymatic hydrolysis and glucose

fermentation(A.Cotta,2007).

Lignocellulosicwastesminimizethepotentialconflictbetweenlanduseforfoodand
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energyfeedstockproduction,Theraw materialislessexpensivethanconventional

agriculturalfeedstock.Itcanalsobeproducedwithlowerinputoffertilizers,pesticides,

andenergy.Biofuelsfrom biomass-economic,environmentalfriendly(lowemissionof

greenhousegas)Itcanalsoprovideemploymentinruralareas.Thisifsuccessfulwill

servetwouses;first,helpreducewastesintheenvironmentandtocreatewealthfrom

waste.

Riceisthethirdmostimportantgraincroparoundtheworld.AsperFAO statistics,

worldannualriceproductionin2007wasabout650milliontons.Accordinglyitwas

estimatedthatabout650-975milliontonsofricestrawproducedeveryyearallaround

world.

Themainfocusforthebioethanolproductionistheagriculturalwastesthesedaysis

duetothefoodandfeedcompetitionthatresultedintheglobalscarcityoffoodin

previousfewyears.Theuseoftheagriculturalresidualwastesisthecosteffectiveway

fortheproductionofethanol.Inthisreviewthemainconcernistostudythebioethanol

productionfrom theresidualwastesofricecrop.Asinmanyregionsburningisthe

mainpracticepreferredbythefarmerstodecomposethiswasteortheotherwayisthat

theyusethesetypesofagro-wasteasfodderforcattle.Thereforetousethesewaste

productsinproductionofbioethanolisofmoreeconomicuseandisenvironmental

favorableastheburning ofthesewasteproducesalotofgasesharmfulto the

environment.Wasteutilizationandcostreductioninindustrialprocessingbyricehusk

asavaluedmaterials.Largepartofthesericeresidualwastesismadeupofcomplex

carbohydrateslikecelluloseandhemicelluloses.Thesecelluloseandhemicelluloses

canbeconvertedintosugarsandethanolfermentingmicroorganismscanutilizethese

sugarstoconvertitintoethanol.Chemicalcompositionforricestraw consistsof

cellulose(32-47%),hemicellulose(19-27%)andlignin(5-24%.Compositionofricehusk

isthatitcontains75-90%oforganicmattersuchaslignin,celluloseandhemicellulose.

Ricehuskgenerallycontainsapprox.29.3%hemicelluloseandapprox..34.4%cellulose

whichcanbedegradedtogetreducingsugars

1.2Problem statement
Wastematerialproductioninundevelopedareasisincreasingatahighrateduetothe
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smallindustrialscalemachinessuchasricegrindingmills.Ricehusksareabundantin

alltropicalenvironments,thusmakingitanagro-processedwaste.Agreatproportionof

agriculturalresiduesarederivedfrom rice,wheat,cornandsugarcane,withricestraw

beingthemostabundantagriculturalresidueworldwide.Themainaim ofthisstudyis

to discoverthe possibilities ofobtaining bioethanolfrom rice husks aftervaried

hydrolytictreatment.

1.3Researchobjectives
Thisstudyreviewisaimedatdiscoveringthepossibilitiesofobtainingbioethanolfrom

ricehusksaftervariedhydrolytictreatment.

1.3.1Specificobjectives;
 Toreviewthetrendintheproductionofbioethanol.

 Toreview thedifferentmethodsusedintheproductionofbioethanolfrom the

ricehusks.

 To review the outputofthe differentmethodsused in the production of

bioethanolfrom thericehusks.

1.4Justification
Farmersburnthericestraw leftinthefieldinordertoclearitforthenextcrop.The

burningofricestrawgeneratesalotofharmfulgaseslikeCO2,CO,CH4andN2Ointothe

atmospherethatleadtoairpollution,climatechangeduegreenhousegases(SamraJS,

2003)(Gadde.B,2009).Theutilizationofagriculturalresiduesforpowergenerationisa

greeninitiativetoprovideelectricityandthermalenergy.Theexploitationofricestraw

forbioethanolgenerationemitsfeweramountsofGHG andalsolignin,unreacted

carbohydratesandotherorganicsproducedduringtheprocessisusedforsteam and

electricitygeneration.Therefore,useofricestraw forbioethanolgenerationhelpsin

becoming more energy independentand also,provides employmentand direct

economicbenefittolocalcommunities.Itcanbeconcludedthatconversionofrice

straw fortheproductionofbioethanolisamoresustainableprocessratherthanthe

openburningofricestraw.
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