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A kinetic model that describes the reaction system for the epoxidation of soybean oil with peracetic acid formed in situ in the presence of an acidic ion exchange resin was developed. The pseudo-homogeneity of the catalyst with respect to the water phase was assumed. The proposed model took the partitioning of acetic acid and peracetic acid between the oil and water phases into account, as well as the changing of the phases’ volumes during the process. Also, the occurrence of the reactions during the incremental reactant addition, and defined temperature changes during the epoxidation process were considered. A reparameterized Arrhenius equation was used to define the temperature dependency of the apparent reaction rate coefficients. The model parameters were determined by non-linear regression of the experimental data obtained for epoxidation of soybean oil conducted under defined reaction conditions. An increase in all reaction rate coefficients with an increase in temperature was obtained. The proposed model adequately predicts the change in soybean oil unsaturation and epoxy oxygen content over the investigated ranges of the temperature of hydrogen peroxide aqueous solution addition (323 and 338 K), the reaction temperature (323 353 K), the catalyst concentration (1.98-7.86 wt% of oil) and stirring speed (900-1100 rpm). The highest epoxy yield of 87.73% was obtained at 338 K when the molar ratio of soybean oil unsaturation:acetic acid:hydrogen peroxide was 1:0.5:1.35 and when the amount of the catalyst Amberlite IR-120H was 4.04 wt% of oil.
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