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Abstract

This research therefore aimed to synthesis acid heterogeneous catalyst for esterification of
FFA in waste cooking oil. Optimum conditions for esterification reaction were evaluated. The synthesized
heterogeneous catalyst in this research was tungstated zirconia (WZ). The experimental results showed that
an increase in amount of catalyst, amount of methanol and reaction time initially raised the methyl ester
content and then leveled off. The optimum condition for acid esterification were 4 h of reaction time, 5 wt. % of
WZ amount, a 16:1 methanol to WFO mole ratio, respectively. Under the optimum conditions, waste cooking
oil with 4.28 mg KOH/g of acid value was converted into crude biodiesel by a two-step process with methyl

ester content reaching 87.42 % without any further post-purification.

Keywords: biodiesel, waste frying oil, acid-base catalysis, heterogeneous catalyst
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