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ABSTRACT

The objective of this study was focused on the utilization of heterogeneous and homogeneous
cocatalysts for transesterification of palm oil to biodiesel. Calcium hydroxide was used as the heterogeneous
catalyst. It was reinforced with Portland cement at differe nt proportion (1:0-1:2). Sodium hydroxide was the
homogeneous catalysts. Transesterification was carried out continuously via a stainless steel tube with the
fixed molar ratio of alcohol to oil, 9:1 at 60°C. Reaction times were controlled by flow rate of the reactants.
Transesterification of palm oil to biodiesel on calcium hydroxide heterogeneous catalyst proceeded slowly
with a short lag time, followed by an exponential and fell down at the end of the study. The phenomenon was
discussed with FT-IR spectra. When homogeneous catalyst was included in the reactor, transesterification
was increased minimally (1-5%) or not at all, comparing between the reactions with and without the
heterogeneous calcium hydroxide. Nevertheless, all the results could be explained in terms of the basic

strengths of the two types of catalysts.
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WU (Homogeneous catalyst) kazAaLaUFeaN39aWus (Heterogeneous catalyst) (Meher et al., 2006)
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H,C—0—C—R, RI-—0—C—R, H,C—OH
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HC—0—C—R; 4+ 3ROH =—= R—0—C
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H,C—0—C—R, R'—O0—C—Rj H,C—OH

Triglyceride Alcohol Esters Glycerol
Figure 1 Chemical reaction of trans-esterification
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Figure 2 A schematic diagram of the laboratory scale for biodiesel production where 1= Palm oil
reservoir, 2= Alcohol reservoir, 3=Liquid chromatography-2AD pump, 4= Stainless steel tube,
5= Water bath and 6=Sample test tube
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Figure 3 Functional group characteristic of untreated and treated heterogeneous catalyst with trans-

esterification reaction (A) Fresh heterogeneous catalyst (B) Used heterogeneous catalyst and (C)

Palm oil

WaNansunfFauLaL FT-IR spectra 1ANEN9AAY 1744 cm’' uAPSANEUzIasuyAsLaila
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Figure 4 Effect Portland cement to Calcium hydroxide molar ratio on biodiesel yields
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Figure 5 Effect of Portland cement to calcium hydroxide molar ratio with the concentration of sodium

hydroxide at (A) 0.25 wt%, (B) 0.50 wt% (C) 0.75 wt% and (D) 1.0 wt% on biodiesel yields
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