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Abstract : There are many researches about polymer electrolyte fuel cells (PEFCs) for system such as
automobiles and stationary power. To improve cell performance, a fundamental knowledge of transport phenomena
in PEFCs needs to be understood. In this study, we focus on ionomer thin films in catalyst layers, and analyze the
dependence of proton transport properties and structure properties of ionomer thin films on the thickness using
molecular dynamics simulations. Water distributions in ionomer thin films are affected by the ionomer thickness.
The seven nm thin film show better connectivity of water clusters, leading to higher diffusion coefficients of
protons.
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Fig. 2 Snapshot of calculation system when A =14 and iono-
mer thickness is four nm. White beads show Nafion".
Black beads show sulfur. Gray bead show water.
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Fig. 3 Relaxation process for annealing.
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Fig. 4 Average cluster size as a function of ionomer thick-
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Fig. 7 Density distribution when the A= 14. (a), (b), (c)
shows the result when thickness = 4, 7, 10nm.
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Fig. 8 Density distribution when A= 3. (a), (b), (c) shows
the result when thickness = 4, 7, 10nm.
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Fig. 9 Schematic of the structure of sulfonic group and water
clusters. (a), (b), (c) shows the result when thickness
=4,7,10nm.
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