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Synthesis of biodiesel from crude oil by immobilized lipase

Junkui Li, Jike Lu, Fang Wang, Tianwei Tan, and Li Deng
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Abstract: We used immobilized lipase from Candida sp. 99-125 to produce fatty acid methyl esters (FAMEs) from crude oil and
methanol. We studied the effects of phospholipids on activity of immobilized lipase, reaction velocity, stability of immobilized lipase
and the stability of immobilized lipase in crude and refined oil. Results showed that the activity of the lipase immersed in petroleum
ether with 1% phospholipids dropped more quickly than the lipase in petroleum ether without phospholipids. When soybean oil was
used without phospholipids as material, the FAMEs yield of 15 min was 26.2%, whereas the yield decreased to 12.4% when there
were 5% phospholipids in the soybean oil. However when the phospholipids content was below 1%, the stability of the lipase did not
change obviously. The lipase was stable when used to catalyze crude soybean oil and crude jatropha oil, after 10 cycles the FAMEs
yield was still above 70%. This lipase showed great potential for industrial production of biodiesel from crude oil.

Keywords: crude oil, phospholipids, immobilized lipase, biodiesel

Received: December 30, 2008; Accepted: April 24, 2009

Supported by: National Natural Science Foundation of China (Nos. 20576013, 20876011), Hi-tech Research and Development Program of China
(863 Program)(No. 2006AA020203), State Key Development Program for Basic Research of China (973 Program)(No. 2007CB714304), Natural
Science Foundation of Beijing, China (No. 2071002), Science and Technology Program of Beijing, China (No. D0205004040211).

Corresponding author: Li Deng. Tel: +86-10-66414543; E-mail: dengli@mail.buct.edu.cn

[5 5% [ SR BF 27 5 4 (Nos. 20576013, 20876011), [HEK mH AW E BT H (863 iHEl) (No. 2006AA020203), [H K F S ILRAI 5K EIH (973
) (No. 2007CB714304), Jb5tT AR R FE 4 (No. 2071002), 4650 RHL 1150 H (No. D0205004040211)% B .



942 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

June 25, 2009 Vol.25 No.6

[1-3]
[4-8]
1%~3%,
0.5%~5%,
20%,
0.1% ,
[9]
[10]
Candida sp. 99-125
[4,11]
0.2%
Novozym 435
[10]
(1%~3%),
( 0.038%)
[12]
( )
Candida
sp. 99-125 ,

1 MR5F%

11 SRR
(60°C~90°C),
; Candida sp. 99-125 ,

Journals.im.ac.cn

12 SRR

; GC2010

1.3 EEkEEr &

, Candida
sp.99-125
80  PEG6000 )
[13]
14 EMpHl&
100 g 1L ,
400 mL L 40°C 130 r/min
4 h 50°C ,
1.5  FEMAY A A YA A0 AR AR 77 0K
GB 5537-85
20 g , 70°C,
3% 50% S 5 min,
25°C 3% 50°C , 90 r/min
1 h, 30 r/min 1 h, 65°C
12h
1.6 REfRZHR
50 mL lg ,02¢g
,2mL ,100 uL  , 1395 uL (
=3:1), 3 , 8h , 40°C
170 r/min 24 h
17 SRAE
, GC-2010
( ), DB1-ht (0.25 mmx30 m,
Agilient), , )
100°C~300°C, 10°C/min; 300°C~350°C,
5°C/min ,
375°C, 370°C



943

2 HERGW®R
21 FHEEH RN ERIRIEN M

>

: 400 mL,

94%, 0.75%

100
90
80
70
60 5
50
401
30
20
10

] l___..—-—-—l"""'—.

Extraction rate (%)

T T T T T T T T T T 1
0 200 400 600 800 1000
Petroleum ether (mL)

B 1 AmEAEXEHEROZNE

Fig. 1 Effect of petroleum ether content on extraction rate.
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reaction velocity.

40 A
36 h"/

32 A
28 —n- 5 min
i —eo— 15 min
24 —a- 8h

°
201 @ \
16
—0
/

0 2 4 6 8 10 12 14 16
Phospholipids content (%)

‘\A

FAMEs yield (%)

3 HEBEFRE 4 BT KR R Y $2 M
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Fig. 4 Effect of phospholipids content on stability of Candida
sp. 99-125.
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Fig. 6 Stability of Candida sp. 99-125 for jatropha oil.
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Fig. 7 Time course of crude and refined soybean oil methanolyses.
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Fig. 8 Time course of crude and refined jatropha oil methanolyses.
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