Using biological enzymes as catalysts to catalyze the

transesterification of triglycerides to produce biodiesel

Bo-Hao, Wang', Mao-Fang, Wu', Jia-Hao, Lin', Shie-Hsiung, Lin”,
Kou-Toung, Chung?, Li-Wen, Chen'*, Chiing-Chang, Chen'*

1 Department of Science Education and Application, National Taichung University of Education, West District, Taichung,
Taiwan 40306

2Department of Chemical Engineering, Army Academy R. O. C., Zhongli District, Taoyuan, Taiwan 320931

The main components of biodiesel are monoalkyl esters. Fatty acid esters have similar
physical and chemical properties to diesel andcan be used as diesel substitutes. In this experiment,
the lipase produced by the school of Life Sciences of Taiwan Normal University was used as a
catalyst for the preparation of biodiesel by transesterification of waste soybean oil.

Experiment & Method

The main compoment of edible o1l 1s triglyceride. The biocatalst 1s used in the
transeterification reaction of triglyceride and methanol, after the reaction, fatty acid methyl ester
can be generated, which 1s the so-call biodiesel, and the by-product glycerol. The biocatalyst can
be recycled, which 1s not only environmentally friendly but also 1n line with economic benefits.
In this experiment, gas chormatograph (GC) was used to detect the transesterifigation rate, and a
standard purchased from Sigma was used. 1g methyl heptadecanoate plus 100 ml 1sopropanol
was used as a comparison standard. One focus of this experiment 1s to compare temperature,
enzyme quantity, and the ratio of o1l to methanol to determine the optimal conditions.
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Conclusion

It was found that the enzyme had best reaction in 1ml soybean o1l and 3g enzyme.The
optimal reaction temperature was 35 C, and the optimal molar ratio of oil to methanol was 1:1.5.



