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Molecular dynamics study of oxygen transport in catalyst layer of PEFC
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The oxygen gas transport in the catalyst layers (CLs) is one of the key factors for high power operation of polymer
electrolyte fuel cells. To explore the oxygen transport mechanism in the CLs, the oxygen gas transport in slit nanopore
composed of ionomer thin film has been investigated using molecular dynamics simulations. The diffusion coefficient
of oxygen molecules at different pore size and water contents are calculated. The increase of oxygen diffusivity
depending on the pore size indicates the increase of the contribution of oxygen diffusion in gas phase. It was found that
the oxygen diffusion coefficient decreases as the water contents increase. This result suggests that the adsorption and
desorption processes on the ionomer thin film considerably affect the oxygen diffusion in the CLs.
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Fig. 1 Simulation system for evaluating oxygen diffusion in slit
nanopore composed of the ionomer thin film.
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Fig.2 Density distribution of the ionomer thin film and oxygen
molecules along the z direction.
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Fig.3  Oxygen diffusion coeficients for different pore size as a
function of water contents.
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