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Population Balance Simulation for Evolution of Cell Structure during Extrusion Foaming of PS / Supercritical CO,
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Abstract : To accurately predict the cell structure of polymer materials-and guide the foaming product performance control and
process optimization in industry, by introducing the population balance equation (PBE), coupled with the flow equation of polysty-
rene (PS) melt and the mass transfer mechanism of CO, hetween melt phase and bubble phase, the numerical model for the foaming
process of PS /supercritical CO, system in an extrusion die was established to simulate the nucleation and growth of bubble popula-
tion. Based on the simulation, the nucleation-and growth behaviors of bubbles in the extrusion die were clarified, and the evolution
laws of the cell structure in the extrusion. die were revealed. It is found that the formation of bubbles is closely related to the flow
characteristics and CO, saturation solubility. According to the law of bubble growth, the evolution of cell density in the die can be di-
vided into four stages. In industry, the bubble should be controlled corresponding to the growth stage so that the desired cell structure
can be obtained.

Keywords : supercritical carbon dioxide ; extrusion foaming ; numerical simulation ; population balance equation ; cell struc-
ture
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