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Abstract:Forthehomogeneousprocess, basiccatalystsaremostusedforitslowmethanol/oilratioandhighreactionrateincompari-

sonwiththatofheterogeneouscatalystprocess.Howeverwiththephaseseparationofalcoholandoil, reactionrateislimited.Because

methanolcouldnotdissolveinsoybeanoil, tetrahydrofuran(THF) andnonionicsurfactant(PANNOX5 ) wasusedtoformasingle

phasesystemtoimprovethereactionrate.Effectsofimpellersspeedwasalsodetectedforthebatchprocess.Inordertoincreasethe

mixingeffect, twostaticmixersinserieswereused.Reactionrateandyieldofthereactionwerediscussedaccordingtotheexperimen-

talresults.
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1　Introduction

Biodieselderivedfromtriglyceridesbytransesteri-
ficationwithmethanol, hasattractedconsiderableat-
tentionduringthepastdecadeasarenewable, biode-
gradable, nontoxicfuelandlowairpollution( Shee-
han

[ 1]
).Amountofstudieshavebeenconductedand

severalreviewpapershavebeenpublished, suchas
HidekiFukuda

[ 2]
.Toreducetheinterfaceresistanceof

masstransfer, cosolventmethod
[ 3]
andaphasetransfer

catalystweretested.Thecompositionofmethanol、
glycerolandmethylesterinthefeedwascriticalinaf-
fectingthereaction.Inthisstudymethanol/glycerol=6
wasused.Effectsofrotationspeedofmixer, cosolvent
wereconductedanddiscussedforreactiontakenina
stirredtankreactor(batchprocess).Finally, atube
reactor(continuousprocess) wasusedforcomparison.

2　Experiments

AmericanNationalStandardD6584-00 wascho-
senforsamplesanalysis.Forbatchprocess, thereac-
tionwasconductedina500mLthreeneckbottlewitha
5cmstirrer.Dissolving1 gofNaOHin28mLde-hy-
drousmethanolandmixingwith100gofsoybean.The
reactorwaskeptat60 ℃ andsamplesweretakenfor
therequiredreactiontime.Forthecontinuousprocess,
thereactionoccurredinthetubereactor.Thereactor
wasmadeof180 cm, 0.5"diameterstainlesssteel.
Temperaturewaskeptat60℃ andtheflowratewas

4mL/min.Samplesweretakenatdifferentpositionsof
thetube.Reactiontimesofthisprocesswerecalculated
bydividingthelengthsofthesamplingpositionsbyflow
rate.

3　Resultsanddiscussions

Asshowninfig.1, masstransferresistanceisnot
importantifthestirringrateisgreaterthan150r/min.
ItisclearlythatsystemwithTHFhasgreaterconversion
andesteryield(fig.2).Itisbelievedthatcosolvent
canreducetheinterfacemasstransferresistance.

Thehigherthepressureis, thegreatertheconver-
sionis.However, theincreaseissmall(fig.4).

Figure5givestheevidencethatphasetransfercat-
alystPANNOXhaspositiveeffectonconversionand
yieldforthereaction.

Fig.1　Effectsofstirringrateontheconversionofreaction
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　　Toimprovetheconversionandyield, acascade
continuousreactorwasused.Itisclearlyasshownin
figure4, thattheconversionandyieldincreaseinthis
case.

4　Conclusions

Experimentalstudyonthebiodieselproductionby
homogeneousbasiccatalystwasconducted.Thefollow-
ingconclusionsareachieved:

( 1) Masstransferresistanceisnotimportantifthe
stirringrateisgreaterthan150 r/min.

( 2 ) Cosolventcanreducetheinterfacemass
transferresistance.

( 3) PhasetransfercatalystPANNOXhaspositive
effectonconversionandyieldforthereaction.

( 4) Continuousprocessincreasestheconversion
andyield.
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生质柴油碱性均匀相触媒制程研究
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摘　要:生质柴油为重要之可再生能源。本文研究改善液相触媒制程, 以降低甲醇与三酸甘油酯间界面阻力, 以提生反

应速率。实验结果发现, 在批式制程中 , 提高搅拌速率可提升反应速率, 然因工厂实际操作恐有困难。以相转移触媒可达

增加反应速率与产率效果, 但需注意选用之相转移触媒不可在强碱下被破坏。使用共溶剂 THF可促进反应速率与产率, 为

一可行的选择。而连续制程较批式制程有较好的效率。
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