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Abstract

This study proposed a simulation model of the biodiesel production from palm oil and
methanol in the reactive distillation using sodium hydroxide as the homogeneous
catalyst. To enhance this production, the process with a multiple feeds column was
provided in two different configurations. One was a column with splitted only sodium
hydroxide feed stream, while another one was the column with splitted both sodium
hydroxide and oil feed streams. The study revealed that, in the single feed column, the
reaction mostly occurred only on the stage where sodium hydroxide was fed because
sodium hydroxide cannot lift up to the higher stage. For the multiple feeds column with
splitted sodium hydroxide feed stream, major product was produced on stage where the
two reactants; oil and mixture of methanol and sodium hydroxide, were mixed. At the
same time, for the multiple feeds column with splitted sodium hydroxide and oil feed
stream, the product can be generated in every reactive stage. In addition, the effects of
operating conditions namely the boil up ratio, the reflux ratio and the residence time,
were studied comparatively. Both boil up ratio and reflux ratio were varied from 0.2 and
1 and residence time from 1 to 4 minutes. The results presented that the more boil up
ratio was, the less product quality obtained. Besides, the more reflux ratio was, the more
product quality obtained. However, at 0.2 of reflux ratio, the product can reach its
standard specification at 96.5 wt.%. Thus, the optimum boil up ratio and reflux ratio
were 0.2 and 0.2, respectively. The advantage of the multiple feeds columns were at the
specific condition. The multiple feeds columns produced higher quality and more
quantity of product than the single feed column. Moreover, the single feed spent 4.5
minutes to obtain the same product specification while the two multiple feeds
configurations spent only 1 minute and 2 minutes, respectively.
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