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ABSTRACT

The kinetics of methyl ester from mixed crude palm oil (MCPO) having
high free fatty acid (FFA) in the range of 8 to 14 %wt by using the two-stage process
(esterification followed by transesterification) was investigated. The effect of variations in
the 4:1, 10:1, and 6:1 molar ratio of methanol to FFA, the 3:1, 6:1, and 9:1 molar ratio
of methanol to Triglyceride (TG), and the reaction temperature at 55, 60, and 65 degree
Celsius were studied while the concentration of catalyst (0.8 %wt H,SO, and 0.5 %wt
NaOH based on oil) and the mixing intensity (300 rpm stirring speed) were fixed. The
samples were analyzed by Thin Layer Cromatography/ Flame Ionization Detector
(TLC/FID) for determining the decreasing of FFA in MCPO and the increasing of methyl
ester (ME) in biodiesel from MCPO. The FFA was rapidly reduced by the first-stage
process to less than 1%wt in the first 30 seconds under reaction conditions of a 10:1 molar
ratio of methanol to FFA at 60 degree Celsius. The first-stage process production was
converted by the second-stage process into ME more than 97 %wt in five minutes for
conditions under a 6:1 molar ratio of methanol to TG at 60 degree Celsius. The observed
data are analyzed based on reversible elementary reactions. The activation energies of two-
stage process are in the range of 250 to 22,000 cal/mol. In addition, the rate coefficients
and the reaction orders of the two-stage process were used to create The Two-Stage
Process Modeling by installing in MATLAB7, which was used to predict the decreasing of
FFA in MCPO, the occurring of biodiesel from MCPO and the reaction time when the

methanol molar ratio and reaction temperature were varied.
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