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[Abstract] Organic acid impregnated with imidazole (Im) are promising composite materials
for next-generation fuel cells due to their high electrical conductivity at temperature ranges
(100-200 °C) where water evaporates. In order to develop materials with high proton
conductivity, it is important to have an understanding of the mechanism by which protons
conduct within these materials. In general, proton conduction by imidazole molecules is thought
to occur through the Grotthuss proton-hopping mechanism. However, this mechanism does not
consider the effects of molecular motion. Thus, to elucidate the mechanism of proton
conductivity, we must use methods which probe dynamic behavior. Molecular Dynamics (MD)
simulation can easily track molecular motion of Im molecules with fs—ps resolution which is
difficult to confirm through experimental approaches. Therefore, in this study, we examine the
influence of the mobility of Im molecules on the mechanism of proton conduction by using MD
simulation.
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Fig. 2. Normalized radial distribution functions (RDF)
for intermolecular N-N distance (r) of Im,

DDPA-Im, DDPA-2Im, DDPA-3Im at 400K
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Fig. 3. Normalized rotational autocorrelation functions
(ACF) for cross product of N-C-N atoms in
Im, DDPA-Im, DDPA-2Im, DDPA-3Im at
400K

Table. 1. Diffusion constants for Im
molecules of Im, DDPA-Im,
DDPA-2Im, DDPA-3Im at 400K

DDPA-Im DDPA-2Im DDPA-3Im
0.08 0.21 0.30
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