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Abstract:ThetransesterificationofwasteoilsandmethanoltobiodieselcatalyzedbyimmobilizedCandidalipaseinthreestagesfixed

bedreactorswasstudied.Saponificationvalue, acidvalueofwasteoilsandwatercontentweretested.Theinfluenceofvelocityofreac-

tionliquid, solventandwatercontentinthereactionwasalsoresearched.Theyieldofbiodieselwas94% intheconditionofn(oil)

∶n(methanol) =1∶1 ineverystageoffixedbed, 20% hexaneassolvent, 20% watercontent, 40℃.
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Recentlybiodieselhasdrawnmuchmoreattention
becauseofitsalmostzeroemissionsofsulfatesanda
smallnetcontributionofCO2.Manyresearcherswere

carriedoutusingimmobilizedlipaseascatalyst
[ 1-5]

.
Inthispaper, Fattyacidmethylesters(FAME)which
wasusuallycalledbiodieselwasproducedbytransester-
ificationreactionofwasteoilsandmethanolinthecon-
ditionofimmobilizedCandidalipase.

1　Experiments

Wasteoilswerefiltratedanddecolored.Acidval-
ueandsaponificationvalueofwasteoilswastested.
Theexperimentwascarriedinthreestagesfixedbedre-
actor.Amixtureofwasteoils, methanol, solventand
waterwasaddedintothetopofreactors.Thetempera-
tureofwaterbathis40℃.Themolarratioofwaste
oilsandmethanolwas1∶1 ineverystage.Theweight
ratioofsolventtowasteoilswas20%.Theweightratio
ofenzymetowasteoilswasalso20%.Thecontentof
fattyacidmethylesterintheproductliquidwasana-
lyzedbyJapangaschromatogramGC2010 withFID
detector.

2　Resultsanddiscussion

2.1　Characteristicofbiodiesel
Acidvalueofwasteoilswas144, andsaponifica-

tionvaluewas299.

2.2　Transesterificationofwasteoilsandmetha-
noltobiodiesel

2.2.1　Effectofflowvelocityoffeedonreaction
Inthistest, wasteoilsfeedwasaddedbyasquirm

pump.Flowvelocityoffeedwascontrolledbyrotate
speedofsquirmpump.

TheconcentrationofFAMEwasincreasedwithin-
creasingflowvelocityoffeedthendecreased.Thelar-
gestvaluewasoccurredat3.30r/min.Enzymatic

transesterificationreactionispervasioncontrollingreac-
tion.Increasingflowvelocityoffeedacceleratedsub-
stratemolarpervation, soconcentrationofFAMEin-
creased.Buttoofastflowvelocityoffeedleadcontact
timeofreactantandenzymeactivesitetooshort, con-
centrationofFAMEdecreased.

2.2.2　Comparisonofn-hexaneandbiodieselbeing
solventrespective

Addingsolventdilutessubstratethatconduceto
transesterificationreaction.Forcomparison, n-hexane
andbiodieselbeingsolventrespective, fig.1showsthe
result.Theinfluenceofn-hexaneandbiodieselissimi-

lar.
2.2.3　Effectofwateramountontransesterification

Transesterificationincludesmanyordinalhydroly-
sisreactionandesterification

[ 6]
.Therewasnohigher

than0.05% waterinwasteoilsafterpurification.Wa-
terisgoodforhydrolysisreaction.Intheexperiment,
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watercontentof5%, 10%, 15%, 20%and25% of
wasteoilswereaddedtothereactanttoresearchthe
effectofwateramountontransesterification.Withthe
watercontentincreased, conversionrateofbiodieselin-
creased.Whenthewaterratereached20%, conver-
sionrateofbiodieselreachedthehighestpoint94%.
Watercontentincreasedcontinuously, conversionrate
ofbiodieseldecreased, becauseconcentrationofreact-
antwastoolow.

Fig.1　Comparisonofn-hexaneand

biodieselbeingsolventrespective

Fig.2　Effectofwateramountontransesterification

3　Conclusion

Thehighestyieldofbiodieselwas94%inthecon-
ditionofn(oil)∶n(methanol) =1∶1 inevery
stageoffixedbed, 20% hexaneassolvent, 20%water
content, 40℃.
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地沟油固定化脂肪酶生产生物柴油
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摘　要:研究了地沟油和甲醇在三段式反应器中固定化脂肪酶上合成生物柴油。对地沟油的酸值 、 皂化值以及水含量进
行了检测。考察了进料流速 、 溶剂 、 水含量对反映的影响。在 40℃, 正己烷作溶剂 , 添加水含量为地沟油质量的 20%, 每

一段反应器中添加的甲醇与地沟油的摩尔比为 1∶1时 , 生物柴油产率为 94%。
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