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Effect of CaO on decarboxylation of stearic acid over Pt/C catalyst
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Abstract: The effects of CaO addition and temperature on decarboxylation of stearic acid over Pt/C catalyst in
subcritical water were investigated. The conversion of stearic acid increased dramatically, while the selectivity to
heptadecane hardly changed with the addition of CaO. At 330 C the conversion of stearic acid reached a
maximum with Ca/stearic mol ratio of 0. 5. Moreover, Pt/C catalyzed decarboxylation of stearic acid in
subcritical water exhibited first-order kinetics. It was proposed that dissociative stearic acid was adsorbed on Pt/
C catalyst, forming surface octadecanoate species and adsorbed H. The C-C bond dissociated via H insertion,
resulting in the formation of heptadecane and CO,. The addition of CaO promoted the dissociation of stearic
acid. As a result, the amount of adsorbed octadecanoate increased and the reaction was accelerated.
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Figure 1 Main product formed in the catalytic decarboxylation of stearic acid
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Figure 2  Effect of CaO/stearic acid molar ratio

on stearic acid decarboxylation
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Figrue 3  Effect of temperature on stearic acid decarboxylation
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Figure 4 Evaluation of first-order reaction rate
constants at different temperatures
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Figure 5 Arrhenius plots for catalytic
decarboxylation of stearic acid
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Figure 7 XRD patterns of samples

a: fresh Pt/C; b Pt/C after reaction;
c: CaO-Pt/C after reaction
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(a): fresh Pt/C; (b): Pt/C after reaction; (c): CaO-Pt/C after reaction
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Figure 9 TG curves of the product of CaO and stearic acid
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Figure 10 Mechanism of catalytic
decarboxylation over Pt catalyst
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