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Abstract: The transesterification of acid oil and methanol to biodiesel catalyzed by immobilized Candida lipase in fixed bed reactors

was studied. The acid oil and methanol were pumped into the reactors in three-steps which were kept the molar ratio as 1: 1. The result

of orthogonality experiment indicated that: the optimal conditions for transesterification of acid oil were as following: 15% immobilized

lipase, 10% hexane and 10% water of acid oil, reaction temperature 45 C, flow velocity of reactant 0. 8 g « min ™",

The content of

fatty acid methyl ester of 90. 18% could be obtained under the optimal conditions.
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Biodiesel ( fatty acid short-chain alky ester ),
‘which is derive from triglycerides by transesterification
with short — chain alcohol, has attracted more and more
attention now as a renewable, biogradable, and nontox-
ic fuel'' ?'. Biodiesel is industrially produced through
alkaline catalysis, but this process is highly energy
consuming and the reaction product constituted by a
mixture is difficult to separaté. Enzymatic transesterifi-
cation using lipase can over the drawbacks and is the
suitable method for the oil with high acid value. In or-
der to purify easily and reduce the cost of lipase, the li-
pase is usually immobilized”® ~*!. In this work, acid oil
was used to synthesize fatty acid methyl ester with
methanol by immobilized Candida lipase in fixed bed

reactor.

1 Experimental

1.1 Materials

Acid oil; Candida lipase; methanol, n-hexane,
petroleum ether, 85% phosphoric
clay; methyl salicylate, methyl palmitate, methyl ste-
arate, methyl oleate, methyl linoleate, methyl linole-

acid; activated

nate ( chromatographic grade ); fixed bed reactor,
magnetic stirring apparatus, GC-2010 gas chromatogra-
phy, thermostat water bath, peristaltic pump.
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1.2 Methods

1.2.1 After being filtrated, degum-
ming and bleaching, the saponification value of 178. 73
mg - g”' and the acid value of 109. 18 mg - g~ were

Pretreatment

determined .
1.2.2 Transesterification of acid oil
lized lipase of which enzyme activity was 222. 51U, was

The immobi-

placed in the reactor column and separated by glass
beads with the piled density of 0.283 g + cm ™>. After
being mixed even with magnetic stirring apparatus, a
specified weight of mixtures of acid oil, methanol, sol-
vent hexane and water were added into the top of reac-
tors. The temperature in the reactor was kept constant
through water bath. Three reactors are connected to
form a three-steps reaction system of which the acid oil
and methanol were kept the molar ratio as 1:1 and
glycerol was separated in every step.

1.2.3 Analysis The content of faity acid methyl es-
ter in the product liquid was analyzed by a gas chroma-
tography, hydrogen flame being the detectors and meth-
yl salicylate being the internal standard. The operating
conditions are: DB-1HT capillary column, temperature
at sampling inlet: 370 °C, detector temperature; 375
°C, split ratio; 50, pre-column pressure; 100 kPa,

carrier gas: N,.
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3 Conclusions

steps fixed bed reactors catalyzed by immobilized lipase
efficiently. '
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