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Abstract — The applications of heterogeneous catalyst have been relatively active area of research in the biodiesel pro-
cess. These catalysts have the benefit of easy recovery and reusability of the catalyst. The objective of this study is to
find out significant effect of calcination temperature on K,CO;/y-Al,O5 catalytic activity in the biodiesel formation reac-
tion. As a results, the temperature at which a catalyst was calcined had very important influence on the catalytic activity.
The catalytic activity increased up to 600?, but it severely decreased above the temperature. The reduction of catalyst
activity at high temperature would be due to the deduction of the active sites of A-O-K and Al-O,-K.
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Fig. 1. Schematic diagram of alumina-supported K,COj; catalyst [14].
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Fig. 2. Schematic of batch reactor.
1. Water bath with pump
2. Reactor
3. Stirrer

4. Condenser
5. Sampling port
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Fig. 3. Separation of the fatty acid methyl ester by gas chromatography. Palmitic acid methyl ester (C16:0), stearic acid methyl ester (C18:0),
oleic acid methyl ester (C18:1), linoleic acid methyl ester (C18:2), linolenic acid methyl ester (C18:3), and methyl heptadecanate (17:0,

ISTD).
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Table 1. Effect of calcination temperature on the conversion of fresh
soybean oil to methyl esters

Calcination Catalyst type
Temperature (°C) K,CO; K,CO3/y-ALO;
100 82.2 83.3
200 83.5 84.6
300 84.3 87.8
400 86.1 90.7
500 89.9 94.2
600 92.5 98.8
700 88.2 923
800 86.6 88.5
900 79.1 80.3

*Reaction conditions: temperature 65 °C, methanol/oil 12, catalyst amount
5 wt%, reaction time 5 h
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Fig. 7. SEM photographs of K,COs/y-Al,O; catalyst. (a) after reac-
tion, (b) after reaction and re-calcination.

Table 2. Reusability of K,COs/y-Al,05
Catalyst

Conversion (%)

Fresh K,CO5/y-Al,O; 92.4
Reused catalyst by calcination 404
Reused catalyst by methanol washing and calcination 78.8

*Reaction conditions: temperature 65 °C, methanol/oil molar ratio 12, catalyst
amount 5%, reaction time 1 h
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