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Abstract: To investigate the effect of redistribution of phosphoric acid in the catalytic layer of high-
temperature proton-exchange membrane fuel cells on the electrode performance, focused ion beam-scanning
electron microscopy was employed to image the in-house gas diffusion electrode, and a three-dimensional
model of the catalytic layer was reconstructed. By using multiple relaxation-time-lattice Boltzmann model to
simulate the migration and redistribution of phosphoric acid in the catalytic layer, two different phosphoric

acid distribution forms (decreasing type and quasi-uniform type) were obtained. Pore-scale modelling was

Wr B 2021-01-12 M4 H AR E#1:2021-05-28

BES TR H K& A LRI B0 H (2017 YFB0102702) 5 H1 3k 85 4% S AR ML 45 H Bl (2019-J1-015) .
Supported by National Key Research and Development Program of China (2017YFB0102702), and the
Fundamental Research Funds for the Central University (2019-J1.-015).

YEZ B A BURAR (1997, 5 BB TR 5 A 5% A, 32 28 )N 35307 B IRVR 42 3 J) B i i 5% . (E-mail) duankangjun@
whut.edu.cn,

BIEES BG5BT R 8z, 14 500, (E-mail) pcsui@ whut.edu.cn,



% 8 BORAR,F B R T R AR b AL & 3L R E BRI 35

used to examine the electrode transmission properties under different conditions. The results show that
when the phosphoric acid content is low, the quasi-uniform phosphoric acid distribution has slightly larger
electrochemical active surface area and slightly lower effective diffusion coefficients of oxygen and water
vapor. When the content of phosphoric acid is high, the electrochemical active surface areas of the two
distribution types are similar, but the quasi-uniform distribution has higher effective diffusion coefficients
of oxygen and water vapor.

Keywords: high-temperature proton-exchange membrane fuel cell; catalyst layer; phosphoric acid; lattice

Boltzmann model; pore scale model
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Fig. 1 Post-processed image and reconstructed CL microstructure
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Fig. 2 Gas-liquid transmission process with a different phosphoric acid saturation S,
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Fig. 3 Various liquid phase proportions in the xz cross-section along the flow

direction (y axis) under different phosphoric acid contents
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Fig. 5 Quasi-uniform distribution under different phosphoric acid contents
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Fig. 6 Comparison of electrochemical active surface area under different phosphoric acid contents
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