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Fig.3 Variation of oleic acid concentration with

reaction time at 68 °C
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Table 1 Relationship between reaction time and conversion, concentration, and instantaneous reaction velocity
S HFEl/h ALK/ % cy/(mol-L™1) Inc, de,/dt —ry = —dec,/dt In( =ry)
0.5 19.16 1.12x107° -13.70 -4.73x1077 4.73 x10 77 -14.56
1 36. 19 8.85x1077 -13.94 -4.98 x10"7 4.98 x1077 -14.51
2 73.83 3.63x1077 -14.83 -2.85x10"7 2.85x1077 -15.07
4 80.79 2.67 x1077 -15.14 -3.77x1078 3.77x107* -17.09
6 84. 68 2.13x1077 -15.36 -2.65x1078 2.65x107% -17.44
8 88.43 1.62x1077 -15.64 -2.22x1078 2.22x1078 -17.62
10 90. 09 1.24 x10"7 -15.90 -1.83x10"% 1.83x10 78 -17.82
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Reaction kinetics of biodiesel catalyzed by a carbon-based
solid acid catalyst prepared from maize starch

GUAN ShengNan LI HuiPeng® ZHAO Hua LI GuoHua ZHANG Jie

(College of Chemistry, Chemical Engineering and Environmental Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract; A carbon-based solid acid catalyst prepared from maize starch has been used to catalyze the esterification
of oleic acid with methanol to produce biodiesel. The effects of varying the reaction time at different reaction tem-
peratures on the conversion of oleic acid were investigated for fired amounts of catalyst and methanol. From the
plots of oleic acid concentration against time, a mathematical model of oleic esterification reaction kinetics was es-
tablished using a differential method, and the relevant kinetic parameters were calculated. The results showed that
the oleic acid conversion reached to 90. 09% after 10 h at a reaction temperature of 68 C when the mass ratio of
catalyst to oleic acid was 9% and the molar ratio of methanol to oleic acid was 8: 1. The kinetic study showed that
the reaction order was 1. 683 with an activation energy of 6.23 x 10" J/mol and frequency factor of 2. 17 x 10"
ol 0683 L 0683 -1

Key words: biodiesel; carbon-based solid acid; conversion of oleic acid; reaction kinetics
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