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Numerical Simulation of Mass Transfer Process of Acid and Base Production
with Bipolar Membrane

ZENG Juan, ZHANG Yufeng, LIU Meng, YU Kanping

( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; In order to clarify the mass transfer law in the process of salt conversion into corresponding acid and base by
introducing bipolar membrane and thus to instruct industrial production with it, a model of electrodialysis unit cell with
Na,SO, as the raw material was constructed by introducing bipolar membrane ( BPM) based on Nernst-Planck and
Poisson equations. Key parameters including the number of grids and the capacity of membrane groups of the unit cell
were obtained by calculating with COMSOL Multiphysics software. The salt conversion rates in the unit cell with different
voltage and feed concentration were calculated based on simulation, and then compared with the experimental data. The
results show that with the grid number of 30 000 and the membrane group capacity of negative/positive membrane at
300 mol/m’, the simulated results with the constructed model are in good agreement with the measured data. Based on
the corresponding calculation, data of potential distribution, ion distribution and distribution of ion migration flux in the
unit cell during mass transfer process were obtained. It is found that the mass transfer rate and energy efficiency of
Na, SO, converted into corresponding acid and base by bipolar membrane are mainly influenced by voltage drop and
membrane voltage in the unit cell.
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Fig.1 Mass transfer process in acid and base production by

bipolar membrane electrodialysis
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electrodialysis unit cell
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Fig.8 Effect of feed concentration on Na,SO, conversion rate
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