
　
第 46卷　增　刊

2007年　6月

中山大学学报 (自然科学版 )

ACTA　SCIENTIARUM　NATURALIUM　UNIVERSITATIS　SUNYATSENI
Vol.46　Sup.
Jun.　2007

　

StudiesonPreparationofMethanol-biodiesel
＆ ItsPerformance

①

LIZhong, ZHANGXiao-bing, MIJie, BAOWei-ren, XIEKe-chang

(KeyLaboratoryofCoalScience＆Technology, EducationMinistry＆ ShanxiProvince;

CoalChemicalEngineeringInstitute, TaiyuanUniversityofTechnology, Taiyuan030024, China)

Abstract:Thebiodieselwaschemicallymodifiedforthefirsttimewiththeoxydolat60 ℃ andatmosphericpressureinthispaper.

Resultsshowedthatthemodifiedbiodieselandmethanolcanbesolublewitheachotheratanyproportion.Withthemethanol-biodiesel

( methanol, ≤wt40% ), thedieselenginecanstartandrunsmoothlywithoutanymodification, anditsemissioncanfullymeettheEu-

ropeⅢ Standard.Theobstacleonpriceforbiodieselcompetingagainstpetroleumdieselfuelonthemarketwasovercomeandanother

newwaywascreatedforthetransportationfueldiversification.
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　　Biodiesel, apotentialsubstituteforpetroleum
dieselfuel

[ 1]
, ismoreexpensivethanpetroleumdiesel

fuel.Toreducethecostofbiodiesel, manymeth-
ods

[ 2-3]
, suchaswasteoilorfatasfeedstocks, prefer-

entialpolicyinUSAandEUissuedtoencouragethe
consumption, andthroughgeneengineeringtoseek
plantwithmoreoilcontent, weretriedintheworldso
far.

Thereisatleastoneunsaturatedbondinbiodiesel
molecule.Wethoughtthatthebiodieselcouldbemodi-
fiedchemicallythroughoxidationoftheunsaturated
bondtoaddpolargroupsonitsmolecularchain.Ac-
cordingtotheprinciplethatthemorelikeinmolecular
polarthemoredissolvesineachother, thethermody-
namicallystablesolutionofmodifiedbiodieseland
methanolwouldbegotandwillbesuperiortotheun-
stablesolutionofunmodifiedbiodieselandmethanol
withthehelpofsurfactant

[ 4]
.

Inthispaper, thechemicalmodification
[ 5]

of
biodieselwithoxydolasoxidantanditssolubleproperty
withmethanolwerefirstlystudied.Theeffectofmetha-
nol-biodieselpreparedupondieselenginewasalsoin-
vestigated.

1　Experiments

1.1　Chemicalmodificationofbiodiesel
AddingBiodieselandcatalystintoathree-mouth

flaskandheatingthemtodesignatedtemperatureinwa-
terbathunderstirringfirstly.Then, droppingoxydol
( H2O2, 27.5wt%) intotheflask, settlingtheproduct

todemixafterthereactionfinished.Afterwashingand

distillation, theresultantoilphasewascalledthemodi-
fiedbiodiesel.

1.2　Solubilitytest
Twentygramofmethanolwasaddedinto20 grams

ofmodifiedbiodiesel.Ifthesolutionwillkeepsoluble

witheachothercompletelyafter24 hoursatroomtem-

perature, themodifiedbiodieselandmethanolwillbe

thoughtsolublewitheachothercompletelyatanypro-
portion, ortheywillbethoughtnottodissolveineach

otherfully.

1.3　Performanceofmethanol-biodiesel
No-loaddieselenginetestwasperformedwith

R180-1 dieselengine( ratedpower, 5.15 kW;rated

speed, 2 600 r/min).Loaddieselenginetestwascon-

ductedwithZS195 dieselengine( ratedpower, 8.8
kW;ratedspeed, 2 000 r/min).Emissionwasana-

lyzedwithKM9106 FlueGasAnalyser.

2　Resultsanddiscussion

2.1　Effectofthereactiontemperature

Tab.1　Effectofthereactiontemperatureupon

thesolubilityofmethanolwithmodifiedbiodiesel

Temperature/℃ 50 55 60 65 70

Soluble No No Yes Yes No

　　Itcanbeseenfromthetable1 thattheresultant

modifiedbiodieselandmethanolwerenotsolublewith

eachothercompletelywhenthereactiontemperatureis
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higherthan65 ℃orlowerthan60 ℃.Thisisbecause
ofthereactionrateisslowerwhenthetemperatureis
lowerandthereactantscannotreactcompletelyinthe
designatedtime, ortheoxydolisdecomposedwhenthe
temperatureishigherandthereisnotenoughoxydolin-
cludedinthereaction.So, theappropriatereaction
temperatureshouldbe60 ℃。
2.2　Effectofthequantityofoxydol

Accordingtocomputation, themoleratioof
oxydol/biodieselis1∶1 whenweightratioofoxydol/
biodieselis60%, itmeansthatthequantityofoxydol
mustequalorexceed60wt% inordertoensureallthe
biodieselcanbeoxidized.Table2 showsthatmethanol
andmodifiedbiodieselweresolublewitheachother
completelywhenoxydoladdedlessthan60wt%.This
isbecausetheoxidizedpartofthebiodieselcanactasa
solubilizer.Sothemosteconomicalquantityofoxydol
is28wt% accordingtothedataintable2.

Table2　Effectofquantityoftheoxydoluponthe

solubilityofmethanoltomodifiedbiodiesel

H2O2 /wt% 60 50 40 30 28 26 24

Soluble Yes Yes Yes Yes Yes No No

2.3　Performanceofmethanol-biodiesel
Theno-loadtestresultsshowedthatthedieselen-

ginestartedveryhardandwasnotabletorunsmoothly
whenthemethanolinmethanol-biodieselexceeded
50wt%andnottostartandruncompletelywhenexcee-
ding60wt%.Therewerenodifferenceonstartingand
runningbetweenmethanol-biodiesel( methanol, ≤
wt40%) andpetroleum dieselfuelwhentheywere
usedonthesamedieselengine.

Theloadtestwithmethanol-biodiesel( methanol,
35wt%) resultsshowedthatitsdynamicperformance
wasnotsuperiortopetroleumdieselfuel.Thiscanbe

understoodbecauseoftheheatingvalueofthemetha-
nol-biodieselisonlyabout70% ofpetroleumdieselfu-
el.However, theemissionofmethanol-biodieselcan
easilymeettheEuropeⅢ Standardbutthepetroleum
dieselfuelcantatthesameworkcondition.

3　Conclusions

Theresultantbiodieselmodifiedbyoxydolat60℃
andatmosphericpressurewasabletoformstablesolu-
tionwithmethanolatanyproportion.

With the methanol-biodiesel ( methanol, ≤
wt40%) , thedieselenginecanstartandrunsmoothly
withoutanymodification.Itsemissionwassuperior
thoughdynamicperformancewasinferiortopetroleum
dieselfuel.
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甲醇生物柴油的合成和性能研究

李　忠, 张小兵, 米　杰, 鲍卫仁, 谢克昌
(太原理工大学煤化工研究所, 煤科学与技术教育部和山西省重点实验室, 山西 太原 030024)

摘　要:以价格低廉的双氧水为氧化剂, 在 60 ℃及常压条件下, 对生物柴油进行了化学改性。结果表明, 改性后的生物

柴油和甲醇可以任意比例互溶。所制甲醇生物柴油 (甲醇≤40% ) 可以使未做任何改动的柴油机很好地启动和运行, 而且

尾气排放可以完全达到欧洲 3号标准的要求。较好地解决了生物柴油由于其价格较高而迟迟不能在市场上进行大面积推广

的难题, 为车用燃料的多元化又开辟了一条新的道路。
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