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Abstract:Theprocessingofoilseedsandoilcontainingfruitsbecomesvitalbecausethepeopleneedmoreandmoreoilforhumannutritionandalsofort

echnicalapplications.Therearethreedifferentmethodsfortheextractionsofoilareconceivable:(1)pressing(2)extractionbysolventandPressingfoll

owedbysolventextraction.Pressingisaveryoldmethodwhichisreplacedbytheuseofsolventwhichismoreefficient,especiallyforoilseedswithloweroi

lcontentssuchassoybeans.Seedswithhigheroilcontentsareprepressedbeforeextractionbysolvent.Wediscussedthedifferentaspectsofoilprocessin

goftherawmaterialviaextractioneitherbypressingorsolventextraction.WediscussedFactorsInfluencingtheExtractionEfficiency,Choiceofsolve

nt,SeparationsofSolventandOil,RelativeYieldsandAdvantagesofsolventextraction.Oilextractionprocesswhichwearegoingtouseitincreasesthey

ieldofoil%.WealsostudiedEdibleOilProductionandConsumption,Indianvegetableoileconomy. 

 

Keywords: MechanicalPressing, SolventExtraction, SolventRecoverySystem,Hexane 

 

 

I. I. INTRODUCTION 

Oilproductionfromdifferentsourcesisimportanttoprovideoilfortheuseasfoodorinseveraltechnicalapplications, 

suchasfuel,lubricants,orrawmaterialetc. Themainpointistheseparationoftheoilfromtheoil-bearingmaterialwithsubsequentpurification of theraw 

oil,butlookingattheoilproductionasawholenotonlytheoilprocessingisimportantfortheproductionofhighqualityoil,butalsothepretreatmentofthera

wmaterial,andthestorageconditionsunitprocessinghavetobetakenintoconsideration.Theaimoftheextractionmethodistoincreasetheoilyieldwithsi

multaneousmaintenanceoftheoilquality.Whilemechanicalextractionofseedsorfruits,aoldmethodfortheprocessingofoil.Thismethodisnowadaysus

edonlyforfruitoilsorspecialtyoils,intheextensiveextractionprocessinlargefacilities,mechanicalandsolventextractionareapplied. 

 

II. II. PRODUCTIONPROCESS 

Edibleoiltechnologycanbegroupedintotwo:mechanicalpressingandsolventextraction.Foroilseedswithhighoilcontent 

suchasgroundnut,firstmechanicalpressingwillbeappliedtoextracttheoil.Theremainingoilintheexpellercakewillthenbeextractedusingsolvent.oilse

edwithlowoilcontentsuchsoyabean,sunflower,rapeseedetc.solventextractionisgenerallyconsideredasthebestalter native. 

 

A. MechanicalPressing 

Theaimofthepressingprocessistoseparatetheoilyphasefromthesolidphaseoftheseedmaterial.Inlargescalefacilities,twodifferentpressingtechnique

sareusedfortheseparationofoilfromtheseed.Thefirsttechniqueisamoreextensivepressingoftheoilseedwithoutfurtherextractionbysolvent.Thismec

hanicalpressingisusefulforoilseedswithhighoilcontent,whereitisnoproblemtogetextrareleaseofsomepercentofoilintheresidue.Thishastheadvanta

gesoflowerinvestmentandmaintenancecostsandhigheroilquality.Oilpressconsistofarotatingscrewshaft(Fig.A.1)withinahorizontalbarrel.Thisscre

wshafttransportstheseedsthroughthescrewflight,inordertoincreasethepressureonmaterialduringthepassage,thevolumeofthescrewincreasesorthed

iameterofthescrewflightdecreasesinthedirectionoftheseedflowresultinginlessspacefortheseedmaterialandincreasingpressureontothematerial.De

pendingontheneedsoftheseedmaterial,itispossibletovarytheslopeofthescrewwhichresultsinachangeofthepressureincreasewithinthescrewpress.T

hebarrelsurroundedbyflatbars,whichformaconfinearoundthescrew(Fig.A.2).Betweenthebarsissomespace,inwhichoilcanflowoutofthebarrelwhil

emostofthesolidmaterialleavesthescrewpressattheend.Byvaryingthespacebetweenthebars,itispossibletochangeandtoadjustthepressurewithinthe

barrel.Anotherprobabilityistoinfluencethepressurewithinthebarrelisthesizeofthepress cake exitat theend ofthebarrel andtheslopeofthescrew. 

 

Fig.1: Screwpresswithoutbarrelcagetoshow wormsections 

 
 

Fig.2:BarrelofascrewpresssurroundedbyflatbarsduringpressingofoilseedsSolventExtraction 

 

Extractionwithsolventsisthemosteffectivemethodfortherecoveryofoil.Whenperformedatlowtemperature,thesolventextractionhasanotheradvanta

geoverscrewpressing:betterqualityofoilproduced.Thisisbecauseduringexpellingasuddenheatingoftheoilcanoccur,changingsomeparametersofits

quality.Theaimofextractionbysolventistoremovelargeamountofoilfromtheoilseed.hexaneisextensivelyusedassolvent,becauseitischeap,hasgood

oilsolubilityatrelativelylowtemperature,hasanappropriateboilingtemperature,isnoncorrosivetometal,inerttotheoil.Itisstableundertheoperatingco

nditions,isimmisciblewithwater,whichcauseeasyseparationofwaterfromtheoil,anditiseasilyandcompletelyremovedfromthebottomproductwithl

owenergy inputandwithoutharm oftheraw  

oil.Duringsolventextractionoftheoilseed,anintensivecontactbetweensolventandpresscakeisnecessarytoachieveancompleteremovalofoil.Thesolv

entisheatedto5060°C,butitisimportanttoavoidboilingwhenhotpresscakecomesintocontactwiththesolvent.Presscakecomeswithhightemperaturefr

omthemechanicalpressingprocess,afurthertemperatureincreaseisonlynecessarywhentheextractorstartsworking.Temperatureisimportantfortheex
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tractionsinceviscosityofthesolventisreducedsoitcaneasilyflowintooilcakeandthesolubilityoftheextractincreaseswithhighertemperatures.Thecom

positionoftheextractisinfluencedbytheextractiontemperature.Whilemostoilsmainlyconsistoftriacylglycerides,minorcomponentssuchasphosphol

ipids,chlorophyll,freefattyacids, color 

pigments,anddegradationproductsofoxidativereactionsarecoextractedbythesolvent.Thisamountofminorcomponentsincreaseslargelywiththetem

perature.Forexample,anincreaseintemperaturefrom313°Kto331°Kraisesthecontentofphospholipidsinrapeseedoilfrom0.2to0.8%.Importantfacto

rinfluencingtheresultofsolventextractionismoisture,whichcancomefromthesurfaceofthepresscakeorfrompoorwater/hexaneseparationafterdistill

ation.Thismoisturecanavoidanoptimalpenetrationofthepresscakebythesolvent,resultinginlowextractionratesandhighresidualsolventinthemeal.T

heextractionratedependsontemperatureandmoistureandalsoontheadjustmentofequilibriumbetweendiffusionofsolventintocakeparticlestodissolv

eoilanddiffusion ofoilfromwithintheparticles 

outintothesolventforwhichacertaintimeisnecessary.Thehighestamountofoilisextractedatinitialconditionofprocess:75%inthefirst25min,whereast

hetotaloilyielddependsonthefurthernumberofextractionstepsandthetotalextractiontime.Theextractionoftheremaining25%oilfromthepresscaketa

kesmoretime.Thestructureandthebehaviorofthecakeparticlesareimportantfortheresultoftheextractionprocess.Excessivelyfinepresscakeresultingf

romlargenumberofhandlingofthecakebeforeprocessing,frompoorsettingsofthescrewpressduringpressingorfromimpropermoisturecontentofthera

wseedmaterialnegativelyinfluencesthepercolationrateofthesolventthroughthecake.Whilesoybeanflakesarestableenoughtosurvivethemechanical

andhydraulicstrainduringtheextraction process. 

Theresultissmallparticleswithaworsesurface/volumeratio,whichleadtoaremarkablelesspercolationofthesolventthroughthecakebed.Thisagainres

ultsinlessextractionefficiency,higherresidualoilcontentinthepresscakeandalsohighlevelsofsolventinthemeal.Thus,largenumberofextractionsteps

andahighersolventrequirementareneededtoachieveasufficientoilyield. 

 

1) ProcessSolventextractionofthepresscakeiscarriedoutbyusingacontinuouscountercurrentextractionprocessmovingthepresscakeandthesolventi

ndifferentdirections(Fig.B).Thismethodisefficientinreducingtheoilcontentofthepresscaketoaminimum,whiletheamountofsolventrequiredremain

scomparablylow.Duringtheprocess,thecakeiscomesintocontactwithsolventmanytimesandafteracertaintimeofadjustmentofequilibriumthesolven

t/oilmixture,calledasmiscella,isallowedtodrainawayfromthecake.Witheachstep,theamountofoilinthecakeisminimized,butsinceitisnotpossibletor

emoveallofthesolventfromthecakeasomeamountremainstogetherwithoilinthecake.Thenumberofextractionstepsdependsontheperformanceofthe

extractor.Moreseventotensuccessivewashstageshavebeenused.However,anextensiveextractionwithfewerstepsispossibleifthecakeissaturatedbys

olventallowingittosoakoverasufficienttimefollowedbyflushingtheenrichedmiscellafromthesurfaceoftheparticlesandreplacingitwithaleanermisc

ella.Insuchcase,onlytwoorthreeextractionstepsarerequiredwithareducednumberofpumps,therebyreducingcostsofenergy,capital,andmaintenance

Fig.3:ExtractorFortheextractionofthepresscakeoroilcake,amixtureofnhexaneandoilisusedandtheconcentrationofoilinhexanedecreaseswithevery

extractionstep.Attheendoftheprocess,beforethemealleavestheextractoritwillbewashed withpuresolvent. 

 

III. FACTORSINFLUENCING THEEXTRACTIONEFFICIENCY 

Primaryrequirementofsolventextractionforseparationorremovalpurposesisahighdistributionratioofthesoluteofinterestbetweenthetwoliquidphas

es.Continuousandcountercurrentdistributiontechniquescanbeusedforthecaseswherelowdistributionratiosarepresent.Itisgenerallydesirabletoattai

nashighavalueaspossibleforthedevelopmentofsimpleanalyticalprocedures.Thereforenumbersofdifferenttechniquesareusedforenhancingthedistr

ibutionratio.Thesedependonthenatureofthespeciesbeingextractedandextractionsystem.Theattainmentofselectivityinanextractionprocedureisver

yimportant. 

 

IV. CHOICE OFSOLVENT 

Selectionofsuitablesolventforeffectiveseparationisveryimportant.Metalchelatesandmanyorganicmolecules,beingessentiallycovalentcompound

sdonotinflictmanyrestrictionsonthesolventandthegeneralrulesofsolubilityareuse.Inionassociationsystemsandparticularlyinoxoniumtypeions,the

roleofsolventsisveryimportant.Thisisduetoinclusionofsolventintheformationofextractable 

species.Thechoiceofsolventdependsonseveralimportantpropertiessuchasthegoodsolubility,efficiencyasloworambienttemperatures,lowinflamm

ability,boilingpointandtoxicity.Thesolventmustbeeasilyrecoverableanditisenvironmentalfriendly.Itisobviouslyimpossibletocomeupwithasolven

tthatfulfillstheserequirementsfully.Onesolventthathascomeveryclosetothesecriteriaishexane.Theacceptanceforthissolventhasbeensuchthatitsom

ewhatenjoysamonopolyinthesolventextractionofvegetableoils.Similarly,thedegreeofmiscibilityofthetwophases,therelativespecificgravities,visc

osityandtendencytoformemulsionsshouldbeconsidered.Withregardtosafety,thetoxicityandinflammabilityoftheorganicsolventsmustbeconsidere

d.Thedesiredcharacteristicsofasolventcanbeachievedbyusingamixedsolventsystem.Anexampleofthisistheuseofmixturesofalcoholsandethersfort

heextractionofthethiocyanatecomplexesofmetals.Anothermethod  

ofachievingdesiredcharacteristicsoftheextractingsolventistouseorganicdiluents. 

 

V. SEPARATIONS OFSOLVENT ANDOIL 

Thenextstepofsolventextractionprocessistheseparationofsolventfromoil.Afterthesolvent-extractionprocess,theresultingmiscellacontains20–

30%oilinsolvent.Foraneconomicalprocedure,therecoveryandre-

utilizationofthesolventisimportant.Separationofsolventneedsenergyandequipment,theaimmustbetoobtainasmuchoilaspossiblefromthemiscella

withaneconomicalneedofenergy.Afterleavingthesolventextractor,finestparticlesoftheseedmaterialresultingfromthe treatment 

duringsolventextraction,alsofromthetreatmentduringmechanicalpressing,haveto beseparated fromthe 

miscella,becausetheycaninfluencetheheattransferduringdistillation.Theamountofspeciesdependsontheequipmentusedfortheextraction.Whiledir

ectsolventextractionwithoutprepressingresultsincomparablyhigheramountsofparticles,theamountismuchlowerifprepressingisused before 

solvent extraction. The separationofsolventandoilisachievedbydistillationmethodsbyusingaseriesof 

sills,strippingcolumns,andcondensers.Ingeneral,atwoorthreestageprocessiscarriedout.Inafirststage,hexaneandsteamvaporsfromthedesolventize

rtoasterusedfortheremovalofhexanefromthemealareappliedasheatsource.Inthisstage,themixturereachestemperaturesofabout50°C.Afterthat,ther

esultingoilenrichedliquidistreatedinasteamheatedexchangerwheretheconcentrationofhexanedecreasestoabout5%ofthemiscellamassatatemperat

ureofabout80°C.Thehexaneisagainsendtotheextractorforfurtheruse.Finally,theconcentrationofhexanehastobereducedtolessthan800ppmtoreach

aflashpointoftheoilhigherthan250°C.Residuesofhexaneintheoilarefinallyremovedduringdeodorization.Toreachtherequiredamountofhexaneinth

eoil,themiscellaispassedthroughanoilstrippertowerunderpressureof0.13126atmandtemperatureofabout373°K.Astemperaturehigherthan378°Kb

adlyaffectsthequalityofthecrudeoil,steamdistillationisused.Forthispurpose,theoilisheatedto363373°Kinapreheaterandthensteamisinjectedfromt

hebottomtoincreasetheeffectivenessoftheprocess. 
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III. VI. RELATIVEYIELDS 

Theadvantageofthesolventextractionprocessistherelativelyhighefficiencyattainedintheextractionofoilfromoil-

bearingmaterials.TheusualoilcontentoftheexpelleroilcakesinIndiaisbetween68percentbyweight;whilethedeoiledmealhasoilcontentlessthanonep

ercent.Table(a)givestherelativeyieldsoftheproductsbydifferentmethodsemployed,fortherecoveryofoilfromgroundnutkernels. 

 

 

 

 

 

 

 

 

 

 

Table1:ComparativeYieldofProductsbyDifferentMethods:ProcessingGroundnutKernels(50percentoilbyweight) 

 

IV. VII. ADVANTAGES 

Theadvantagesofthesolventextractionindustrymaybesummarizedasfollows: 

1) 1) Therecoveryofoilfromoilseedsisveryhigh. 

2) Itcanprofitablysavetheoilfromdamageotherwisegoingaswasteintheoilcakes 

3) Nodamageisdonetothenutritionalvalueoftheenteringmaterialsintheprocess. 

4) Nitrogenofthedeoiledmealissuppliedinsuchaformthatitiseasilymadeavailabletothesoil,whenusedasmanure. 

2) 5) Itisquitepossibletorevivevillageghanis,drivenbybullocksinamostefficientmannerwhenworkedinconjunctionwithasolventextractionplant. 

3) 6) Deoiledmealproducedunderhygienicconditionsoftheplantfromtheedibleoilseeds,mayverywellbeutilizedashumanfood. 

7) Theproductionofsyntheticvegetableproteinfibreismadepossible. 

 

V. VIII. EDIBLEOILPRODUCTIONAND CONSUMPTION 

Increasingpopulation,risingincomelevelsandimprovedsupplyconditionsareexpectedtocontinuetodriveedibleoilconsumptionto17.4milliontonsin

2012/13,up1.08milliontonsoverthepreviousyear.Palmoilislargestconsumededibleoil.Becauseofitsversatilityinblendingwithotheredibleoils,com

petitiveprices,andincreasedusageacross,sweetfoodandbutterindustries,itsfooduseconsumptionwillriseto8.4milliontonsin2013/14.Softoilssuchas

soybeanandrapeseedarethelargestedibleoilwhichis3.2milliontonsand2.6milliontons,respectively.Peanut,cottonseedandsunflowertogetherconstit

utethe5.8milliontons.ThepercapitaedibleoilconsumptioninIndiaisincreasing(currentlyestimatedat14.04Kgfor2012/13)remainsfarbelowtheesti

matedworldaveragepercapitaconsumptionof22.4Kg. 

 

                                          
 

Fig.1:India:EdibleOilProductionandConsumption 

 

VI. IX. ECONOMY 

Indianvegetableoileconomyisthefourthlargestintheworld.Thecountryaccountsfor12-15%ofglobaloilseedsarea, 6-7% of  

vegetableoilsproduction(nexttoU.S.A,ChinaandBrazil)and910%ofthetotaledibleoilsconsumption(FAO,2011).Currently,Indiaaccountsfor6.8%

oftheoilmealproduction,5.9%oftheoilmealexport,6.1%ofthevegetableoilexport,9.00%ofthevegetableoilimportand9.3%oftheedibleoilconsumpti

onoftheworld(Sonnadetal.,2011).Indiaranksfirstintheproductionofmostoftheminoroilseeds(castor,sunflowerandsesame).Inthecaseofmajoroilse

eds,Indiaranksfirstintheproductionofgroundnut,thirdinrapeseed-

mustardandfifthinsoyabean.AllIndiaCrop/SeasonwiseArea,productionandyieldofoilseedcropsduringXIthplanperiodreleasedbyDirectorateofEc

onomics&Statistics,GOI,NewDelhiisgivenintable1.Table2:AllIndiaCrop/SeasonwiseArea,productionandyieldofoilseedcropsduringXIthplanp

eriodreleasedbyDirectorateofEconomics&Statistics,GOI,NewDelhi 

 

X. CONCLUSION 

Asweknow,morethan98%oftheoilproductionworldwideiscarriedoutbysolventextraction,butforspecialtyoils,suchasextravirginoliveoilorvirginra

peseedoil,oilsproducedin rural areas,orfor pre-pressingbeforesolventextraction.Theadvantageofpre-

pressingisthatapresscakeisformedfromthesmallflakeswhichallowagoodsolventcontactandpercolationintheextractor.Extractionbycombiningscre

wpressandsolventextractionhastheeconomicaladvantageslowcostsusingascrewpressandhigheroilyieldusingsolventextraction.Theadvantageofso

lventextractionovermechanicalpressingcanbeclearlyshowninthecaseofsoyabeanbythefactthatoilrecoveryisover97%whensolventextractionisuse

dasagainstabout80%whenmechanicalpressingisused.Theyieldpercentoftotaloilbyusingghaniis42.5withscrewpressingis45.5andfinallywithsolve

ntextractionis49.5(onthebasisof50percentoilbyweight)whichevidentthattheoilyieldishigherbyusingsolventextraction.Thepercentefficiencyis85,

91and99percentforghani,screwpressingandsolventextractionrespectively.TheproductionandconsumptionofoilinIndiaiscontinuouslyincreasingfr

omyear2000-01to2012-

 Yieldpercentoftotaloil 

Component Ghani Screwpressing Solventextraction 

Oil 42.5 45.5 49.5 

Meal 57.5 51.5 50.5 

Percentefficiency 85.0 91.0 99.0 
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13.Theconsumptionofoilin201213ismoreascomparetotheproductionofoil.Indianvegetableoileconomyisthefourthlargestintheworld.Thecountry

accountsfor12-15%ofglobaloilseedsarea,6-7%ofvegetableoilsproduction(nexttoU.S.A,ChinaandBrazil)and9-

10%ofthetotaledibleoilsconsumption.Soweconcludethatsolventextractionismostpreferableandeconomicalprocessfortheproductionofedibleoil. 
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