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Dynamic model of PET solid-state polycondensation reactor

LIU Ji, GU Xingsheng, ZHANG Suzhen
(Research Institute of Automation, East China University of Science and
Technology, Shanghai 200237, China)

Abstract; PET solid-state polycondensation process involves spatial mass transfer of both solid reaction
particles and reactor bed, which is a multi-dimensional and multi-phase objective. Aiming at reaction
process control, a simplified one-dimensional dynamic model of PET solid-state polycondensation reactor
based on existing reaction kinetics models was developed. The model emphasized not only reversible
reactions, but also the diffusion of small molecular products inside and outside the particles. It
approximated the concentration gradient of small molecular products due to diffusion with an effective
coefficient, which borrowed the idea of pseudo-homogeneous fixed bed reactor model. Finally with the
experimental data reported in the literature the paper numerically solved the distributed parameter model,
which were partial differential equations, and analyzed the dynamic reaction process to get concentration
profiles and product quality indices values, which were compared with the data in the literature to show the

effectiveness of the developed model.
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Table 1 Simulation data

Experimental parameter Value
reactor length/m 300
pellet size/mm 4X4X1.5
temperature/ C 225
residence time/h 30
flow rate of Ny /L « min ™! 2
initial TV/dl » g ! 0.72
eo/(mol/ @ ) 0.0187
go/ (mol/ @ ) 0. 00001
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Fig. 2 Dynamic profile of [ EG] during start-up
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Table 2 Compare of simulation and experiment
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1.0 Reaction

) E E
0.5 0.5 time/h Experiment Simulation r;'or Experiment Simulation rior

i/t 0 x/L /% /%

10 0.859  0.873 1.63 25390 25897 1. 83
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Fig. 5 Dynamic profile of [E] while operation changes 30 1057 1.045 —1.14 32690 32242 —1.37
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