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In biodiesel production process from oil with high amount of free fatty acids (FFA),
esterification between FFA and methanol with an acid catalyst to form methyl esters
(biodiesel) helps increase the yield of biodiesel. This research therefore aimed to synthesis
and develop acid heterogeneous catalysts for esterification of FFA in crude palm oil and
used oil. Optimum conditions for esterification reaction were evaluated. The synthesised
heterogeneous catalysts in this research were sulfated tin oxide (SO42'/SnOz) and sulfated
zirconia (SOf/ZrOz).

The experimental results showed that an increase in the amount of catalyst, amount
of methanol and stirring speed initially increased the conversion of FFA and then leveled off.
For esterification of FFA in crude palm oil, the optimum conditions were 1 g of 'SO‘IZ’/SnO2
orlgof SOf/ZrOZ, 45 ml of methanol and 25 ml of crude palm oil. For esterification of FFA
in used oil, the optimum conditions were 1 g of SOf'/SnOZ, or 2 g of SOf/ZrOZ, 30 ml of
methanol and 25 ml of used oil. An increase in reaction temperature increased the reaction
rate. However increasing sulfuric concentration in which tin or zirconium oxides were
immersed during the synthesis of SOf/SnO2 and SOf/ZrO2 catalysts could not increase the
activity of both catalysts.





