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Analysis of multi-scale mass transport phenomena in catalyst layer for the
development of the efficiency of polymer electrolyte fuel cell
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A Catalyst Layer (CL) of polymer electrolyte fuel cell is an important part
whose structure determines the performance of the fuel cell, but the detail relationship between
nano-mesoscale transport / structural characteristics inside the catalyst layer and the battery
performance has not yet been understood. In this study, we first simulate the proton transport
characteristics inside the ionomer adsorbed on the carbon surface in the catalyst layer by molecular

dynamics simulation, and analyze the dependence on the water content and film thickness. Next, the
result is modeled and implemented in the 3D simulator of catalyst layer performance. Using this
model, the current-voltage characteristics of the catalyst layer are calculated, and the effects of
nanoscale transport characteristics in ionomer and nano-meso structural characteristics of the
catalyst layer on fuel cell performance are analyzed.
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