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Intraparticle Mass and Heat Transport Model of Polypropylene in a Loop Reactor

LUO Zheng-hong, WEN Shao-hua, SU Pei-lin, WANG Wei
(Department of Chemical and Biochemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: In the present study, the multilayer model (MLM) was used to describe the intraparticle mass and
heat transport phenomena of polypropylene produced by propylene polymerization with the Ziegler-Natta
catalyst in a loop reactor. Accordingly, the monomer concentration gradient and temperature gradient in the
polymer particles and the rule of polymer particle growth were obtained based on the MLM. The results show
that the intraparticle monomer concentration gradient is obvious, while the intraparticle temperature gradient is
not so evident. Moreover, the simulated intraparticle monomer concentration gradient decreases with the
increase of the value of the diffusion coefficient and decreases with the decrease of the original catalyst particle
size. In addition, the intraparticle temperature increases with the increase of the polymerization time and the
intraparticle temperature gradient increases with the increase of the catalyst original particle size. The results
also show that the growth multiple of the polypropylene particle changes with the change of the original particle
diameter of the catalyst.
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