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Simulation of PEMFC cathode catalyst layer using LBM

CHEN Li, LUAN Hui-bao, TAO Wen-quan
State Key Laboratory of Multiphase Flow in Power Energy, School of Energy and Power Engineering Xi’an Jiaotong University
Xi’an Shanxi 710049,China

Abstract: In this work, the Lattice Boltzmann Method (LBM) was applied to the simulation of mass transport and
electrochemical reaction in a proton exchange membrane fuel cell (PEMFC) cathode catalyst layer. 2 D program
was developed and then an idealized 2 D regular model was established to validate the program. Polarization
curves from simulation show a good agreement with the results from literature. Then, LBM was applied directly on
a 2 D practical microstructure established from SEM image of a PEMFC cathode catalyst layer. 2 D distribution of
oxygen concentration and potential was obtained. From the results of this simulation the LBM can be considered
as a promising numerical scheme to analyze mass transport and electrochemical reaction in PEMFC cathode
catalyst layer.
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Fig.4 2 D model constructed from a SEM image
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