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Theoretical design of highly ion conductive membranes for alkaline fuel cells
using reactive molecular dynamics simulations
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A reactive molecular dynamics simulation has been performed to understand
the anion transport mechanisms including the Grotthuss mechanism. The anharmonic two-state empirical
valence bond model has been developed to describe efficiently anion transport through the Grotthuss
hopping mechanism within the simplicity of the theoretical framework. The relationship between
anion transport and water clustering in polymer electrolyte membranes have been characterized and
the cluster analyses elicit that the clustering growth behavior below and above the percolation
strongly affect the anion transport properties.
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