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Abstract

This research studied three main parts, hydrolysis reaction, esterification
reaction, and transesterification reaction.

Addiition of free fatty acid to the reactants of triglyceride hydrolysis accelerates the
reaction. The yield of fatty acid increased by 10 percent in the range of 20-50
percent initial free fatty acid by weight oil. Increasing the molar ratio of oil to water
from 1:02 to 1:4, increased the fatty acid yield but excess amount of water will
retard the reaction. Temperature has a major effect on fatty acid yield. This study
also propose the mathematical model to predict the conversion of triglyceride in the
temperature range of 50-90 °c

In esterification reaction, water affects the reaction. The biodiesel yield will
decrease 10% with only 0.7 percent water by weight of reactant added to the
reaction. Therefore, water should be removed before entering esterification and
transesterification reaction. The model describes the concentration change of
triclyceride also studied in the temperature range of 35-60 °C

Transesterification at low temperature of 50 °C for 11 hours using 5%wt
sulfuric acid and 20%wt acetone, gave yield of biodiesel of only 7 %. When the
temperature increases (100 to 150 °0), the biodiesel yield increases. It was proved
that amount of sulfuric has strong effect on the reaction. The solvent helps reduce
the diffusion effect of the system. We found that using tetramethylbutylether,
hexane, and acetone as solvents gave biodiesel yield of 81.58%, 81.22%, and 69.07%
respectively compared to the non-solvent condition, which gave the biodiesel yield
of 56.33%. In addition, carbondioxide was found to be one of interesting solvent
because of easy separation at the end of the process. The amount of gas supplies
involves the phase equilibrium of the system. Methanol to oil molar ratio increases
the biodiesel yield to a certain level. However, the amount of methanol use has to
be in good portion with amount of acid catalyst and initial amount of triglyceride.
Very high amount of methanol will dilute the system concentration and decrease
biodiesel yield. The stirring speed increases the biodiesel yield until 200 rpm.

The work from this research will be useful for cheap feedstock biodiesel

production.
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