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This study was carried out to investigate the reaction of lipase-catalyst transesterification using ani-
mal fat recovered from fleshing scrap generated during leather making process. Transesterification
reaction between fat and primary or secondary alcohol was carried out under the condition of
immobilized enzyme catalyst. The conversion rate was the highest when 1.5 mole of methanol was
injected by 4 times. As for lipase, Candida antarctica showed the highest conversion rate of 82.2%
among the 4 different lipases. It was found that water contained in the fat causes lower conversion
rate. The condition of 1.2wt.% of water in the fat decreased the conversion rate by 40%. It was
considered that the resulted reactant, fatty acid ester could be used as raw material for biodiesel
with the characteristics of not generating SOx and diminishing smoke.
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Table 1. Fatty acid composition of lard oil

Division Composition of fatty 13 ient (wt.9%)
acid
C16:0 21.99
Cl16:1 3.43
. . C18:0 8.99
Lard oil after alkali C18:1 4952
treatment
C18:2 13.39
Cl18:3 0.86
C20:0 0.92

C 40 palmitic acid, Cyg,: palmitoleic acid, C,go: stearic acid, C,g,: oleic
acid, C,z.,: linoleic acid, C,g5: linolen acid, Cy: arachidic acid
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Fig. 1. Difference of ester content by immobilized lipase type.
Alcohol injection method: 1 mole of methanol was injected by 6 times,
Reaction time: 25hrs, Lipase: @ Novozyme 435, O Lipase AK, ¥
Lipase PS, ¥ Lipase M, Lipase content: 10wt.%.
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Fig. 2. Effect of methanol injection method according to lipase-
catalyzed transesterification. 1 step: 6 mole of methanol by 1 time,
2 step: 3 mole of methanol by 2 times, 3 step: 2 mole of methanol by
3 times, 4step: 1.5 mole of methanol by 4 times, Sstep: 1.2 mole of
methanol by 5 times, 6step: 1.0 mole of methanol by 6 times, Reaction
temp.: 45°C, Reaction time: 25 hrs, Lipase: Novozyme 435, Lipase
content: 10wt.%, O Ester content, @ Viscosity.
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Fig. 3. Effect of lipase content according to lipase-catalyzed
transesterification. Alcohol injection method: 1.5mole of methanol
was injected by 4 times, Reaction temp.: 45°C, Reaction time: 25hrs,
Lipase (activity): @ Novozyme 435 (10,000 U/g), O Lipase AK

(25,000 U/g), ¥ LipasePS: (30,000 U/g), VLpase M (15,000 U/g),
Lipase content: 10wt.%.
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Fig. 4. Difference of ester content by immobilized lipase type.
Alcohol injection method: 1.5 mole of 2-propanol was injected by 4

times, Reaction temp.: 45°C, Lipase: @ Novozyme 435, O Lipase AK,
V¥ Lipase PS, VV Lipase M, Lipase content: 10wt.%.
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Fig. 5. Difference of ester content by immobilized lipase type.
Alcohol injection method: 1.5 mole of 2-butanol was injected by 4
times, Reaction temp.: 45°C, Lipase: @ Novozyme 435, O Lipase AK,
V¥ Lipase PS, ¥V Lipase M, Lipase content: 10wt.%.

Table 2. Effect of methanol injection method according to lipase-
catalyzed transesterification

Alcohol injection

method Secondary Alcohol  Ester content (mass%)
Isten? 2-propanol 65.2
Step 2-butanol 41.1
2-propanol 68.4
2)
dstep 2-butanol 84.5

D1step: 6 mole of alcohol was injected by 1 time
J4step: 1.5 mole of alcohol was injected by 4 times
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Fig. 6. Effect of reaction temperature according to propyl
esterification. Alcohol injection method: 1.5 mole of 2-propanol was
injected by 4 times, Reaction time: 25 hrs, Lipase: Novozyme 435,
Lipase content: 10wt.%.
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Fig. 7. Effect of reaction temperature according to butyl
esterification. Alcohol injection method: 1.5 mole of 2-butanol was
injected by 4 times, Reaction time: 25 hrs, Lipase: Novozyme 435,
Lipase content: 10wt.%.

& e v el BRE el BhP wet P2
e Zew dHA vk B AelMe 71ERA =49 2-
butanol, }i_x_i/ﬂ 2431 Novozyme 4352] Wk E5HE] 4
2k _,] RS Hrlgto gy B egFo] §4 44 nxe

3¢ 7356}"515} o] Whg-2 F WS =3t EHH] 0~1.2wt.%
7]’°]‘AA1 HES 25+ 4

-4 Aol S % 2]} CE 3l9o
o, G4 BHEE 7olsle] AL 124]7 1 951910},

A% AFE Fig. &l YERATE AF A3 4 el 5
7S Agkgo] AskES RIS, N T 12wt %
oo HghE2 o] fle dE H]sH oF 40%} 2 ot
ERstth uebd ZAegRE 34" RS A FHE A
2 S el AASK: Aol X*ﬂ%g ol w5
83 QIS FRISIA

I8 G4 vHE ARgo] [Ege] wXe JF gAE I
A3t 7P 2 olfe WY A4S W o AlgEr] 9

90

70 A

Ester content (mass%)

40 -

0.0 03 06 09 1.2
Water content (wt%)

Fig. 8. Effect of water content according to butyl esterification.
Alcohol injection method: 1.5 mole of 2-butanol was injected by 4
times, Reaction temp.: 45°C, Reaction time: 25 hrs, Lipase: Novozyme
435, Lipase content: 10wt.%.
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Fig. 9. Difference of ester content by reuse of immobilized lipase.
Alcohol injection method: 1.5 mole of 2-butanol was injected by 4
times, Reaction temp.: 45°C, Reaction time: 12 hrs, Lipase: Novozyme
435, Lipase content: 10wt.%.

gixolt. & AFore AstE TS WHEHOR ALGE
o) Aggo) mxE FES Fig. 99 YeRen =L 2
butanol-&- 0]%;]—031:]- AL 23] A]._g:d- EH ol:7]- 7L/\0],oa
O} 108 W ALEgE Aoz dEEo] 81% AEE A

= 42 Hol AALgoe] 7Fed AoFE AE AT

Hkgo] F£AHE % decantation 3 o8] £ I o
), o ool 5dgh e W Ja X et

A B A AR HlaL E=X9F 4] Apo]o] ool |
29| zo|s Tet] fleiA dEEA] 2-butanols ©]-8-5131
o, Zul2E 7A3}E Novozyme 4355 ©]83I3th =4
g 9] v-g AE Wlawste] Fig. 109 VERAITE AE
AT} 84% ool xghe-g YepIlem, EXE o8& A=
27 HAst HPE 53 At AN FYg dHE o

< T s Flskin




182 A - RIS - g

Fiol
.

a8
<
cw 84 4
7]
£
— 82
=
o
g8 "
o}
+2 78 4
w
76 A —&— Lard oil
<O Tallow oil
74 T T T T T
0 5 10 15 20 25 30

Reaction time (hrs)

Fig. 10. Comparison of lard and tallow oil in butyl esterification.
Alcohol injection method: 1.5 mole of 2-butanol was injected by 4
times, Reaction temp.: 45°C, Lipase: Novozyme 435, Lipase content:
10wt.%, @ lard oil, O tallow oil.
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