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ABSTRACT

This research is the study of the chemical reaction equilibria of transesterification of
palm oil and methanol catalyzed by NaOH in tetrahydrofuran solvent inside a batch reactor. The
initial molar ratios of palm oil and methanol and the reaction temperatures were 1:4.5, 1:6 and 1:9
and 30, 40, 50 and 60°C, respectively. Tetrahydrofuran solvent could dissolve the oil and
methanol to form homogeneous solution and provided homogeneous chemical reaction equilibria.
It was found that the equilibrium constants of different initial molar ratios of palm oil and
methanol were almost equal at the same temperature, and the equilibrium constants were larger at
higher temperature. The heat of overall reaction of transesterification was experimentally found to
be 115.87 kJ/mol and the heat of formation of diglycerides (DG) and monoglycerides (MG) were
estimated as -1659.45 and -1127.72 kJ/mol, respectively. At 60°C and the molar ratio of 1:9, the
conversion was 99.98 %. The equilibrium data as the non-ideal system of this reaction were
analyzed by UNIFAC model. It was found that the equilibrium constants in terms of activity
would not depend on temperature, inconsistent with the calculated heat of overall reaction which

is endothermic.





