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Heterogeneous Catalysts. Master of Engineering (Chemical Engineering), Major Field:
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Biodiesel production via transesterification reaction generally utilizes homogeneous
base catalysts. However, such process results in both environmental and separation problems.
This thesis develops transesterification using heterogeneous solid catalyst in order to solve the
problems by which the catalyst can be filtered out from the products. Suitable solid catalyst and
reaction condition were investigated for the biodiesel production from Jatropha oil and
methanol. Three heterogeneous catalysts were studied and compared their performances
including calcium oxide (CaQ), potassium hydroxide on calcium oxide (K,CO,/Ca0) and
magnesium-aluminium hydrotalcite (Mg-Al hydrotalcite). It was found that the K,CO,/CaO
gave maximum biodiesel yield of 95.6% at 63°C, 2 h, 15:1 methanol-to-oil molar ratio, 7 wt%
catalyst amount, and 20 wt% of THF (the most proper co-solvent). Speeds of stirring between
300 — 700 rpm were studied and found to give similar methyl ester yield. The CaO and Mg-Al
hydrotalcite could yield biodiesel production of 70.6 and 76.1, respectively. Analysis on the
properties of the synthesized biodiesel was found to comply well with the standards set by the
department of energy business except the acid value of 1.77 mgKOH/g which was over the
standard value of 0.5 mgKOH/g. This problem, however, could be solved by removing free
fatty acids in the original crude Jatropha oil via esterification with sulfuric acid (H,SO,) before

the biodiesel production step.
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