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This report has 2 parts, namely intrinsic kinetics of biodiesel synthesis in a solvent
and biodiesel synthesis at 90-130°C in a tubular reactor. The kinetics of transesterification of
palm oil and methanol were measured at the following conditions; molar ratios of oil to
methanol at 1:4.5 and 1:6, 0.1% NaOH catalyst by weight of the oil, temperatures at 30-60°C
and adding tetrahydrofuran solvent. It was found that by adding the solvent, the
homogeneous mixture could provide such a high rate of reaction that has never been
reported. Thus, the measured reaction rates were not limited by mass transfer between
insoluble phases of reactants. Activation energies of transesterification were determined to be
in the range of 12 to 20 kcal/mol.

Biodiesel synthesis from palm oil and methanol, at the same reactant and catalyst
concentrations, were studied in a tubular reactor filled inside with a static mixer under the
pressure of 8 bars. The reaction temperatures were controlled in the range of 90-13000.
Transesterification in the above temperature range has not been founded. The reaction in this
range of temperature behaved the same as that at below 6000. Molar ratio of methanol to
palm oil, temperature, and reaction time at higher degree could provide high concentrations of
methyl ester product. The factor that affected most to the biodiesel yield was the mixing of
reaction mixtures.

The intrinsic kinetics data above coupled with a mass transfer rate could be used for
a chemical reactor design. Biodiesel synthesis at 90-130°C from this work would be useful for

a chemical reactor design and other researches for biodiesel synthesis at high temperature.





