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Study on Methanolysis of Rapeseed Oil by Lipozyme TL IM for
Biodiesel Production
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Abstract; Lipozyme TL IM can efficiently catalyze methanolysis transesterification of rapeseed oil
for biodiesel production. In this manuscript, the effects of enzyme concentration, substrate ratio,
raction time, raction temperature, shaking speed, added water and organic solvent content were
investigated. The optimal condition of the methanolysis transesterification was as follows: 50%
enzyme based on oil weight;methanol/oil mole ratio 3 * 1; shaking speed 150 r/min;added water
content 5% ; reacting at 50 “C for 12 h. Under that condition, the maximum fatty acid metyl
esters (FAME) yield was 92, 3%.
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&L BE BB Lipozyme TL IM(75 IUN/g, 3%
BT T. languginosa) , B EEREREN L. WA TF
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FRRILTHY M) KBNS RS aSE A
A,

1.2 KRGt ENER X

1.2.1 BMRAE 50 mL BEERFPHRALTS
gRMFMAERNFRBRRESY. MA 5 mL AHLE
MBS E BETENEREEKBERTMBE—
ERER, MA—EEWKIE B Lipozyme TL IM
Fr bk RN, E BT B R 100 pL FIIEEERHEE 1
mL, R 100 uL 5% 8 2 mg/mL +-LHKAR B
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DBRERR. FESKRERT,%EMH 35,40,
45.50,55.60.65.70.75 CHENBEM RN E R, B2
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2) BEIHB R . EFECKERT, RN &M

AR RYERIL R 3+ 1L, IMABRN
30% . BEEKFE # N 150 r/min, KM R E K 50 C,
AR e E BRRE, WEE 72 h, EHE 3 K.
BURYIEE/R L 3 ¢+ 1, # IR¥E 2 150 r/min, LKL
HEER 50 C. FEIL R BL&AF T, 00 KBS 15 68 o
SEAF AR B A9 10%.30%.50%.60% . R [A B A
Bt g 48 h, EHE 3 K,
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150 r/min, XM EE 50 C, ML &4 TR 12 h
HIBER R ERR R, EE 3 K.
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[ & BB A BRIEC AT s FEMA 3.5.8.10
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5460 2% 38 BE 43 3 R 245 C 5 280 °C,
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Fig. 1 Effect of reaction temperature on the yield of
FAME
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Fig.2 Effect of reaction time on the yield of FAME
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Tab. 1 Effect of lipase dosage on yield of FAME

MAXRFMBRTH FAMEB® /%

F L B ] /b
10% 30% 50% 60%
7 22.74+1.91 56.76=+3. 31 75.13%3. 84 73.41%2.88
12 25.7243. 41 72.281%4.55 81.86+4. 87 84.66+8.09
24 28.6646.19 72.32:+5.16 89.514-0. 93 84.92+5.53
36 33.20+3.78 76.32+3.56 93.70%6. 24 89.3816.60
48 32.6747.83 79.08+1.95 92.7540. 22 88.6310.73

2.4 R b T B R R A9 5 A0 R M
S SR M R W BE R BN T 3 1 1 B
B 75 R B AT Ho 9 I 0, W 3Ca). %
BB RIL AT 30 10, RABRARAE BHB
HEBR R/ R 2, LI 3(b), XL, BN 3 B
IREE SR 5 B R B A B AR . A 3(b) 3R AT 1L
B, BEE R BEJR RO, B B R R
W 483 B IR A6 4 B B R
SRS SR B R DT . B 3(b)
o sk B0 B B 7 0 2 4 R 9 R 4 B A o
Bk bR W T R A0 B B B W
B3k P 45 75 B %5 B ). X T BE i F @ 2 LA Li-
pozyme TL IM J&—Fh BLAT B 47 it 45 HLI 7 45 4 1
i 6 , 55 4 T B R I M E A R R O B B P 3,
BRI B 7= 3, (847 2k KR 2 B S AL B
G RE A A% AR B P A B G,

Taichi Samukawal'"1 2 ATFS B EF S RN
MEER XTI, HEE P RRERE M, KA
R K, WS — €&, WA P R E g W
BN BE B . A RIS o R YR B S R L AT
BEEGERMME.

g0 r ¢ 31 —A— 2:] —%— 111l —— 12

1

FAMER ®/%
S 8

0 20 4'o 60 20
K BB i/

(a) JRYIMEMEL 31,2 1,12 1,1+ 2 FRORF AR AR



82 £ & 5 &£ B B KX ¥ R % 26 %
8 r 100
< 8O}
x® 60r ¥ 60}
4 14
® % 40+
B 40 F
5 = 20}
23]
20 b —i— 3:1 —%— 4:1 0 . 2
—o— 51 —B— 6:1 100 150 200
BIK¥E/ (/min)
% 20 20 50 50 5 WENKBRPESEOKE
R B RI/m Fig. 5 Effect of shaking speed on the yield of FAME

(b) #yMEME 3 1,4 1,5: 1,6 1 TR EHBHLE
B3 EURMmEXERRPESENEE
Fig.3 Effect of substrate ratio on the yield of FAME
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Fig. 4 Effect of water content on the yield
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Tab.2 Effect of solvent on the yield of FAME

¥l lgP FAME ##%/%
RER 4.5 60.42+3. 14
EBER 4.0 49.18+2,12
EB% 3.5 70.75+4, 56
2145 2.0 16.1142. 30
LBk 0.85 24,87+1.24
BB 0.68 18.42+2.12
TG 3R - 35.42+1.73
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Tab.3 Effect of hexane volume on the yield of FAME

-

JAIEC S/ mL FAME 8 #/%
3 74.14+2.15
5 73,3544, 76
8 73.33%6.22
10 53.3041.78
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