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Study on Mass Transfer in Cathode Diffusion
Layer of HT-PEM Fuel Cell at Meso-scale
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Abstract; The purpose of the paper is to study the mass transfer process in the cathode diffusion
layer of high temperature proton exchange membrane fuel cell and solve the problem of the diffu-
sion efficiency reduction of mass transfer caused by diffusion environment. Based on the Martini
force field principle, the Mesoscite module was used to construct the coarse-grained geometric
model of the gas and diffusion layer. The mesodynamics method was used to analyze the tempera-
ture, the tortuosity, the porosity and the gas composition and other factors on the mass transfer
process in the cathode diffusion layer,and the influence of different factors on the diffusion coeffi-
cient was studied according to the mean square displacement. With the increase of temperature , the
diffusion coefficient of the components in the diffusion layer increases. The diffusion coefficient of
the oxygen molecules decreases,while the diffusion coefficient of water molecules increased with
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the increase of the length of the nanotubes. When the mass fraction of water molecules increased

the diffusion coefficient of oxygen molecules decreased ,and the diffusion coefficient of water mol-

ecules increased. Increasing the porosity of the diffusion layer within a certain range and decreasing

the concentration of the water molecules in the reaction will be beneficial to the diffusion of the re-

action gas and improve the reaction efficiency.

Key words: high temperature proton exchange membrane ; fuel cell; mesoscopic simulation ; diffu-

sion coefficient
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