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Abstract

Catalytic activity of sulphated zirconia towards esterification of palm fatty acid distillate
(PFAD) with methanol has been investigated. The catalysts were prepared using ZrOCl, or
ZrO(NO3), as a precursor and using H,SO,4 and (NH,4),SO,4 as a sulphating agent. Al, Ce and
Fe with various amounts were added into the prepared catalysts. The catalytic activity was
measured using a batch reactor operated at the standard condition; reaction temperature =
65°C, molar ratio of PFAD and MeOH = 1:5, weight ratio of the catalyst and PFAD = 0.02,
reaction time = 6 h. The results showed that the SO42_/ZrOz prepared from ZrO(NOs), gave
the yield of FAME (Yeaue) 1.2 times higher than the one from ZrOCl,. The SO42_/ZrOz
prepared using H,SO4 as sulphating agent gave Yeaye C.a. 1.1 times higher than the one using
(NH,),SO4. Among the catalysts prepared in this study, the S04 /210, with S04 loading of
25 wt% gave the highest Yeawe = 55.76%. Furthermore, the addition of Al, Ce or Fe resulted
in reducing catalytic activity of the catalysts. Functional group analysis using FT-IR technique
revealed that the acid sites existing on the surface of the catalysts consisted of both Lewis
and Brondsted types. The additives mainly affected the properties of the Bronsted acid sites

and caused the reduction of the catalytic activity.
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