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Abstract — In this study, the effect of reaction conditions on the transesterification of soybean oil and methanol was
investigated in a high-pressure-fixed-bed-reactor-system with zinc aluminate catalysts. Without catalysts, high-pressure-
reaction at 300 °C and 1,200 psi brought 19% yields of methyl esters, which was caused by the approach of reaction
condition to supercritical point of methanol. However, except the specific reaction condition, the yields in the reaction
with no catalyst were very low below 4.5%. The zinc aluminate was prepared as catalyst by coprecipitation and char-
acterized with N, gas adsorption/desorption and X-ray diffraction. With catalyst, the effect of the reaction parameters
such as temperature, pressure, and molar ratio of reactants on biodiesel production was demonstrated. The higher tem-
perature, pressure, and methanol molar ratio to soybean oil, the more yields of methyl esters. It was proved that among
the reaction parameters, the reaction temperature be the most influential variable on methyl ester yields.
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Fig. 1. ZnAl,O, Preparation procedure by coprecipitation.

Fig. 2. A schematic diagram for the reaction unit.
1. Oil reservoir 7. Fixed bed reactor
2. Methanol reservoir 8. Cooler
3. Oil pump 9. Back pressure regulator
4. Methanol pump 10. Separator
5. Temperature controller 11, 12. valves
6. Pressure gauge
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Fig. 3. N, gas adsorption/desorption isotherms for the prepared zinc
aluminate.

Table 1. Physical properties of the prepared zinc aluminate

BET surface area  Pore volume  Average pore size

Catalyst

(m*/g) (cm’/g) (nm)
Zinc aluminate 12.62 0.1397 36.06
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Fig. 4. XRD pattern of the prepared zinc aluminate.
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Table 2. Methyl ester yields under diverse reaction condition without

catalyst
Temperature, °C 200 240 300 300
Pressure, psi 940 940 940 1,200
Methyl ester yield 0.29% 0.75% 4.50% 19.08%
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Fig. 5. The effect of reaction temperatures on yields of methyl ester.

3lerast 46 15 2008 22

i i ¥ N 1 i i

50 - /.
/l—~—-——l
20 —&— Total
. T E— —&— Linoleate -
EN L - Oleate
% —&— Palmitate
= 30 - —O— Stearate
g
17
o A
>2F — A/A
I
Z A\A¢/A—A
S b a7
10 b 7
o o o
0 L " i L ] 1 i i 1
600 800 1,000 1,200 1,400

Pressure, psi
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of methyl ester.
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