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Esterification Reaction of Soybean Oil by Heterogeneous Catalysts. Yong-Seop Shin*. Dept. of Civil
and Environmental Engineering, Kyungsung University — Using heterogeneous catalyst, esterification reaction
of soybean oil (SBO) with methanol was investigated. Distributions of components in mixtures of
soybean oil and methanol were measured at temperatures ranging from 40 to 65C. Glycerine contents
of reaction mixtures were measured for the different kinds of catalysts, such as NaOH, CaO, Ca(OH),,

MgO, Mg(OH),, and Ba(OH),.

Based on the measured glycerine concentrations, conversions of the

reaction mixtures were calculated. The effects of dose of catalyst, cosolvent and reaction temperature
on final conversion were examined. Solubility of methanol in soybean oil was substantially greater
than that of soybean oil in methanol. When the esterification reaction of soybean oil was catalyzed by
heterogeneous catalyst, final conversion was strongly dependent on the alkalinity of the heterogeneous
catalyst, and increased with the alkalinity of the catalyst material. Hydroxides from the alkali metals
were more effective than oxides, which actually had no catalytic effects. When Ca(OH), was used for
the esterification catalyst, maximum value of final conversion was measured at dose of 4%. The final
conversion and reaction rate increased with reaction temperature, and showed substantial increment
at reaction temperature of 50C. When cosolvent, CHCl3, was added into the reaction mixture of
soybean oil which catalyzed by Ba(OH),, maximum value of final conversion was appeared at dose

of 3%.

Key words — soybean oil, esterification, heterogeneous catalyst, solubility, cosolvent, conversion
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Table 1. Properties of the soybean oil

Acid Value 18
Peroxide value 31
Iodine value 1358
Moisture (%) 0.046

Table 2. Fatty acid compositions of the soybean oil

Fatty acid Composition(%)
Lauric acid -
Myristic acid -
Palmitic acid 12.01
Polmitoleic acid 1.49
Stearic acid 242
Oleic acid 24.44
Elaidic acid -
Linoleic acid 52.02
Linolenic acid 6.76
Arachidic acid -
Behenic acid -
Unknown 0.86
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Fig. 1. Change of distribution in soybean oil-methanol mixture
with temperature.
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Fig. 2. Progress of conversion of SBO for several catalyst at
60C.
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Fig. 3. Effect of Ca(OH), dose on the conversion of SBO
esterification reaction at 60C.
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Fig. 4. Variation of final conversion of SBO by the dose of
Ca(OH), at 60C.
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