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Abstract: Soybean oil, methanol and branched-chain alcohol were used to produce biodiesel which contains branched-chain
esters. The branched-chain alcohol used is one of these alcohols: isopropanol,isobutyl alcohol, sec-butyl alcohol. Isopropanol has
the best reaction property among these alcohols. The effects of reaction time,temperature, catalyst dosage,isopropanol and metha-
nol molar ratio on content of isopropyl esters (IPE) were researched. The GC content of IPE could be more than 50 % in this
experiments. However, when IPE content was over 20 % , separation of glycerin from esters was difficult. The properties of the
product with different IPE content were mensurated and its viscosity was higer than fatty acid methyl esters, while condensation
point( CP) and cold filter plugging point (CFPP) were decreased from 5 to 8 C compared with FME.
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Table 1 Soyate methyl esters constituents

%t el Y L GC /% ",

No. constituent of fatty acid esters GC contents
1 AR 2 H i methyl palmitate (C16:0) 13.465 270
2 T AE 12 B 5 methyl stearate (C18:0) 6.971 298
3 W2 FF T methyl oleate( C18: 1) 26.207 296
4 I 3 7% F 5% methyl linoleate (C18:2) 49.3885 204
5 P JRRTR H i methyl linolenate (C18:3) 0.901 292
6 A4 12 B B methyl eicosanoate (C20:0) 0.642 326
7 1187 % F g methyl beherate(C22:0) 0.626 354
8 HAth others 1.302

FAR T2 HY R ZE M HE GC B AT 330 Hh R S R~ S AR 231 B (M), HAaH R T
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Table 2 Constituents of methyl and isopropyl esters in soyate biodiesel

g Wi B2 F fiE methyl esters Mg W5 % 55 TS B isopropyl esters
ZH )%, constituents GC & & contents/ % ZH Ji%, constituents GC & & contents/ %
kA M R B JiE methyl palmitate 5.474 KA R 5+ N iR isopropyl palmitate 5.165
T I 2 H JiE methyl stearate 2.434 T JIG 2 5 TN S isopropyl stearate 2.242
JH PR FH 158 methyl oleate 14.758 TR S A iR isopropyl oleate 14.077
AV i1 82 B & methyl linoleate 24.663 V112 S N 7 isopropyl linoleate 24.120
L total 47.329 45.609
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Fig.1 Effects of reaction conditions on IPE GC content
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VS % HE L5 7 5 5 1 %3 FAEB-BLME-HLLX IPEGC & BHYM
FEEZHE R 6:1 , TEA A B G Table 3 Effects of different ratios of isopropanol to methanol and
B Tﬁiﬁig%ﬁ:}i@ ok L alcohol to oil on IPE content
s > » > 25 i H n(SFENEE) n( FEE) IPE GC &1t/ %
IJDF%HEEZ{EE T%/f‘to }b%ﬁkﬁﬁﬁ items n(isopropanol) : n( methanol) IPE GC content
K—BmmEESE, EEARDmZE, 0.7:1 9.0
WEEM GC-MS 208, KR BLHAENT  acwm) snCkwim) 0.9:1 10.8
N A N N n( methanol) : n( soybean oil) 1.1:1 13.1
fig IPE GC &M 53.1 % ,Jlg itz GC 6:1 LA -
TEHN23.8%, 5 HEE GC F &R 1.5:1 13. 1
19.8 % . 30k (6] S 7 B () 2601 2.9
GRS N B AR ) M, o rCRNER (R 3511 2.3

o . 5 . n(isopropanol) : n(soybean oil) 5.3:1 28.4
SN R GRS BRI RN 20 10.6:1 36.2
M, Horp i Ae R (DL & @ ahat) o aih B 21.1:1 45.6
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Table 4 2" °) Factorial design of the main factors

EE MERAUTR/E WE/min BE/T nCRE) (kT n(RNED a(KGI) P GC Akt/%
No. catalyst dose time temp. n( methanol) : n( oil) n(isopropanol) : n(oil) IPE GC content
1 0.20 20 40.0 6:1 6:1 2.9

2 1.00 20 40.0 3:1 3:1 7.2

3 0.20 60 40.0 3:1 6:1 4.9

4 1.00 60 40.0 6:1 3:1 4.3

5 0.20 20 80.0 6:1 3:1 3.2

6 1.00 20 80.0 3:1 6:1 12.9

7 0.20 60 80.0 3:1 3:1 3.0

8 1.00 60 80.0 6:1 6:1 11.3
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2.3.1 IPE GC & =H4E 0 Hwm SLIWE T AR IPE GC &M ™Y, 7 40 C Tzl E
(WE2), R EMKME IPE GC & ERHM, =P F5E W, 24 GC & & KT 20 % wf, HEE KT
5.0 mm®/s, B2 M3 1 WU FE 5 AR W S AR vfE (N [ DIN V 51606, MLaE 40 C TRz sh B N 3.5 ~
5.0mm’/s) " 4N, IPE GC & il 45.6 % B9, M5 40 C FHEsh 36k 11.2 mm®/s, X &
B S AR 4 % WA H TR (FEE B- WM R L H R ) A1 0.6 % B H .
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