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Abstract:ThetransesterificationofacidoilandmethanoltobiodieselcatalyzedbyimmobilizedCandidalipaseinfixedbedreactors

wasstudied.Theacidoilandmethanolwerepumpedintothereactorsinthree-stepswhichwerekeptthemolarratioas1∶1.Theresult

oforthogonalityexperimentindicatedthat:theoptimalconditionsfortransesterificationofacidoilwereasfollowing:15% immobilized

lipase、 10% hexaneand10% waterofacidoil, reactiontemperature45 ℃, flowvelocityofreactant0.8 g· min-1.Thecontentof

fattyacidmethylesterof90.18% couldbeobtainedundertheoptimalconditions.
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　　Biodiesel( fattyacidshort-chainalkyester) ,
whichisderivefromtriglyceridesbytransesterification
withshort-chainalcohol, hasattractedmoreandmore
attentionnowasarenewable, biogradable, andnontox-
icfuel

[ 1-2]
.Biodieselisindustriallyproducedthrough

alkalinecatalysis, butthisprocessishighlyenergy
consumingandthereactionproductconstitutedbya
mixtureisdifficulttoseparate.Enzymatictransesterifi-
cationusinglipasecanoverthedrawbacksandisthe
suitablemethodfortheoilwithhighacidvalue.Inor-
dertopurifyeasilyandreducethecostoflipase, theli-
paseisusuallyimmobilized

[ 3 -5]
.Inthiswork, acidoil

wasusedtosynthesizefattyacidmethylesterwith
methanolbyimmobilizedCandidalipaseinfixedbed
reactor.

1　Experimental

1.1　Materials
Acidoil;Candidalipase;methanol, n-hexane,

petroleum ether, 85% phosphoric acid; activated
clay;methylsalicylate, methylpalmitate, methylste-
arate, methyloleate, methyllinoleate, methyllinole-
nate( chromatographicgrade);fixedbedreactor,
magneticstirringapparatus, GC-2010gaschromatogra-
phy, thermostatwaterbath, peristalticpump.

1.2　Methods
1.2.1　Pretreatment　Afterbeingfiltrated, degum-
mingandbleaching, thesaponificationvalueof178.73
mg· g

-1
andtheacidvalueof109.18 mg· g

-1
were

determined.
1.2.2　Transesterificationofacidoil　 Theimmobi-
lizedlipaseofwhichenzymeactivitywas222.5IU, was
placedinthereactorcolumnandseparatedbyglass
beadswiththepileddensityof0.283 g· cm

-3
.After

beingmixedevenwithmagneticstirringapparatus, a
specifiedweightofmixturesofacidoil, methanol, sol-
venthexaneandwaterwereaddedintothetopofreac-
tors.Thetemperatureinthereactorwaskeptconstant
throughwaterbath.Threereactorsareconnectedto
formathree-stepsreactionsystemofwhichtheacidoil
andmethanolwerekeptthemolarratioas1∶1 and
glycerolwasseparatedineverystep.
1.2.3　Analysis　 Thecontentoffattyacidmethyles-
terintheproductliquidwasanalyzedbyagaschroma-

tography, hydrogenflamebeingthedetectorsandmeth-
ylsalicylatebeingtheinternalstandard.Theoperating
conditionsare:DB-1HTcapillarycolumn, temperature
atsamplinginlet:370 ℃, detectortemperature:375

℃, splitratio:50, pre-columnpressure:100 kPa,
carriergas:N2.
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2　Resultsanddiscussion

Consideringsyntheticallytheaffectingfactorsof
thecontentofmethylester, orthogonalityexperiment
wasadoptedtoseektherelationshipbetweenthefactors
andthecontentofmethylester.

Theexperimentalresultshowedthattheeffectof
eachfactoronthecontentofmethylesterfollowedthe
sequence:enzymeamount>solventamount>watera-
mount>flowingvelocityofreactant>temperature.
90.18% contentofmethylestercanbegotunderthe
optimumconditionsasfollowing:m (lipase):

m (hexane) ∶m (water) ∶m (oil) =15∶10∶
10∶100, temperature45℃, flowingvelocityofreactant
0.8g· min

-1
.

3　Conclusions

Acidoilcanbesynthesizedtobiodieselinthree-
stepsfixedbedreactorscatalyzedbyimmobilizedlipase
efficiently.
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摘　要:以固定化的假丝酵母酶为催化剂, 在三段式固定床反应器内, 醇油摩尔比为 1∶1, 采用分级流加甲醇的方式, 将

高酸值的酸化油转化为生物柴油, 探讨了酶量 、 溶剂量 、 水量 、 温度 、 反应液流速等与产物中甲酯含量的关系。正交实验

结果表明, 反应的最适条件为酶用量 、 溶剂量 、 水量分别为油重的 15%、 10%、 10%, 反应液流速为 0.8g· min-1, 温度为

45 ℃, 在此条件下, 产物中甲酯含量达到了 90.18%。
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