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Preparation of epoxy soybean oil with hydrodynamic cavitation technology
CHEN Wei' , NIE Yong'* , WU Zhen-yu', LU Mei-zhen' , WEI Gang’ , JI Jian-bing'
(1. Zhejiang Province Key Laboratory of Biofuel, College of Chemical Engineering, Zhejiang University of

Technology, Hangzhou 310014, China; 2. Shandong Jinjiang Bioenergy Science and Technology Co. , Lid. ,
Laiyang 265200, China)

Abstract: Hydrodynamic cavitation is a new technology for the process intensification of a heterogeneous liquid-
liquid system , which is applied in the preparation of epoxy soybean oil( ESO). A hydrodynamic cavitation reactor device
is designed. In formic acid autocatalytic system,the effects of four key parameters on epoxidation of ESO are investigated
with orthogonal experimental method, which includes the circulation rate, the amount of HCOOH and H,O,, and the
temperature. The effects of hydrodynamic cavitation and mechanical stirring are also studied. The experimental results
show that the degree of influence on epoxidation reaction is shown as follows; circulation rate > HCOOH > temperature >
H,0,. At the optimum conditions, hydrodynamic cavitation can provide better mass transfer rate than mechanical stirring
in a liquid-liquid system. The reaction time and energy consumption are significantly reduced. The iodine value and
oxirane value( % ) of the product are 2.7 g/(100 g) and 6. 24 ,respectively.

Key words: epoxidation; hydrodynamic cavitation; soybean oil; liquid-liquid system
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