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ABSTRACT

Currently, renewable energy is important, especially biodiesel. The most of raw
material is crude palm oil (CPO). The problem with processing crude oils is that it often contain
significant amounts of free fatty acid (FFA) that can not be converted to biodiesel by using the
commercially alkaline catalyst process. The two step process consist of esterification reaction
and transesterification reaction . The first step of the process for reducing the FFA content of
CPO less than 1% by esterification using solid acid catalyst. In second step methanol .and alkaline
catalyst convert the product of first step to ester and glycerol by tranesterification process. In this
experiment kinetics of esterification reaction was studied. CPO with 13.20% of FFA and
methanol was used with phosphotungstic acid on alumina as catalysts, which is solid acid
catalyst. In addition, three principal variables for esterification reaction were investigated,
different percent by weight of HPW/ALO,; 5%, 10%, 15%, 20% and 30%, molar ratio of CPO
to methanol; 1:5, 1:10, 1:15, 1:20 and 1:40 vary temperature; 60 °C, 70 °C and 80 °C. Reaction
time 180 minute was used. The results clearly demonstrate that the maximum methyl ester
conversion for esterification is observed at 30% HPW/ALO, at molar ratio of CPO to methanol
is 1:40 amount of catalyst to CPO is 1:6.25 grams, reaction temperature of 80 °C and reaction
time is 40 minutes. The energy of activation for the forward reaction is 48.78 kJ/mol and for the

reward reaction is 49.28 kJ/mol which increased with temperature.
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