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Study of Influence of Geometric Parameters of
Hierarchically Porous Membranes on Water Flux
by Using Finite Element Simulation Method

LU Wan', YANG Yongbiao®, DING Mingming'
(1. School of Chemical Engineering and Light Industry, Guangdong University of Technology » Guangzhou 510006, China;
2. School of Chemistry and Chemical Engineering s Liaoning Normal University s Dalian 116029, Liaoning Province s China)

Abstract: By systematically changing the geometric parameters such as pore size and porosity of large
and small pores in hierarchically porous membranes, we used finite element simulation method to
study the linear or nonlinear quantitative relationships between membrane flux and related geometric
parameters. The simulation results show that after addition spherical cavities to the curved channel
matrix to form a hierarchical porous structure, the water flux of the film can be increased by about
171% of the original. For the curved channels, simply increasing their number can lead to a linear
increase in water flux, and simply increasing their pore size can lead to an exponential function
increase in water flux. For spherical cavities, simply increasing their number or simply increasing
their pore size results in an exponential function increase in water flux. In addition, the water flux

enhancement effect of spherical cavities also depends on their relative size with the matrix grid of
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curved channels. The performance of separation membrane materials can be improved by adjusting the
preparation conditions.

Keywords: hierarchically porous membrane; membrane flux; finite element simulation
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