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Abstract: In order to further study the suspended crystallization process and crystal flow
distribution characteristics of p-xylene, and to clarify the key factors affecting crystallization, the
Euler-Euler multiphase flow model is coupled with Population Balance Model (PBM) to correlate
the crystal nucleation rate equation and growth rate equation, and the crystallization and
distribution of p-xylene are simulated and solved. The results show that the mixing degree in the
crystallizer increases gradually with the increase of flow time, and the flow field is basically stable
after 30 s. The crystal flow in the crystallizer is mainly in an internal circulation and local vortex.
The temperature difference in each zone is very small, and the volume fraction of crystals in the
vortex area is greater than that near the vortex area. The maximum particle size distribution is

located in the lower baffle and bottom of the crystallizer. With the increase of the regional flow
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rate, the crystal volume fraction gradually decreases. When the flow rate is greater than 1. 40 m/

s, it is not conducive to crystal growth. In industrial production, the fluid velocity in cryatllizer

should not be greater than 1.40 m/s. The non-uniformity of the 0.0l mm crystal in the

crystallizer is 0. 000 7, and with the increase of the crystal size, the non-uniformity of large-size

crystal increases gradually. The particle size distribution of crystals is basically normal, and the

number of crystals with size of 0. 03~0. 05 mm is the largest, accounting for 44. 5% of the total

crystals. This paper has realized the crystallization simulation under complex flow field, the

conclusions obtained reveal the nucleation and growth law of p-xylene in the crystallizer, and

provide the basis and theoretical guidance for the optimization and innovation of p-xylene

crystallization separation.

Keywords: multiphase flow; suspension crystallization; numerical simulation; paraxylene;

particle size distribution
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