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Fig. 1 Experimental flow diagram for ozonolysis and

oxidative cracking of biodiesel
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Fig. 2 Absorption rate of ozone in biodiesel

mixed with different solvents
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Fig. 3 Absorption capacity of ozone in biodiesel

mixed with different solvents
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Fig. 4 Product distribution of ozonolysis and oxidative

cracking of biodiesel
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Table 2 Determination of zone of mass transfer and reaction

kinetics for ozonolysis of biodiesel
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Table 3 Determination of zone of mass transfer and

reaction kinetics for oxidative cracking of ozonide
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MASS TRANSFER AND REACTION KINETICS FOR OZONOLYSIS AND
OXIDATIVE CRACKING OF BIODIESEL

Nie Yong, Ye Shilin, Liang Xiaojiang, Xie Qinglong, Lu Meizhen, Ji Jianbing
(College of Chemical Engineering , Zhejiang University of Technology , Biodiesel Engineering Lab of China Petroleum & Chemical Industry
Federation, and Zhejiang Province Key Lab of Biofuel , Hangzhou 310014, China)

Abstract: A new process of producing azelaic acid monomethyl ester by ozonolysis and oxidative cracking of biodiesel is
proposed. In a double-stirred cell, acetic acid is selected as the reaction solvent from four solvents, acetic acid, propionic
acid, caproic acid and nonanoic acid. The zones of mass transfer and reaction kinetics for the two steps of gas-liquid
reaction involved in the process are studied. Results show that the zones of the mass transfer and reaction kinetics for the
two steps are determined to be fast pseudo-first-order reaction zone. The second-order reaction rate constant k, for the first
step of ozonolysis is 1.39x10* m*’/(kmol -s) at 305 K, and the correlation equation for the enhancement factor £ and double
bond concentration in liquid phase C}; is as follows: E=427.16 C,;, R*=0.98. The second-order reaction rate constant k, of
the second step of oxidative cracking is 3.87x10* m’/(kmol *s) at 363 K, and the correlation equation for the enhancement
factor E and ozonide concentration in liquid phase Cj; is as follows: E=359.44 C};, R*=0.99.

Keywords: biodiesel; ozone; mass transfer; reaction kinetics; azelaic acid monomethyl ester; double-stirred cell



