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ABSTRACT

Nowadays, Biodiesel one of the most important renewable energy, is produced
by transesterification process. The process has 2 main steps: reaction step and purification of
methyl ester step. This research initially focuses on mathematical model of continuous
transesterification process by modifying kinetic data from batch reactor to determine the optimal
operating condition. Transesterification process was examined by varying molar ratios of
methanol to palm oil (6:1, 8:1, 10:1, 12:1 and 15:1) while the concentration of sodium hydroxide
was 1 wt% based on palm oil. The temperatures of reaction were varied from 50 to 70 °C and the
resident times were varied from 10 to 50 minutes, respectively. The result was that the optimum
condition was at the molar of 8:1 in 70 °C reactor with resident time of 30 minutes.

In the second part of this work, the mathematical model of methyl ester-glycerol
separation was investigated. Two examined variables were a ratio of mixture (methyl ester+
glycerol) height to a column diameter (H/D) and molar ratios of palm oil to methanol. The effect
of molar ratio was done by varying the ratios of 6:1, 10:1 and 15:1. The reactions were done in
60 °C batch reactor with resident time of 40 minutes. The effluence was separated in 500 ml.
cylinder. The results show that at the molar ratios of 6:1, 10:1 and 15:1 require time to separate
12, 10 and 2 minutes, respectively. The effect of mixture height to column diameter ratio on the
separation was investigated by settling the experiment at 6:1 molar ratio of methanol and oil
product in varied size of cylinder. The result showed that at the H/D ratios of 1.4, 2.7 and 6.3, the
separating times were 14, 12 and 10.5 minutes, respectively. And the relationship of the

separation times and variable has shown in S-curve or logistic function.
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