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Development of anhydrous organic superprotonic conductors utilizing molecular
dynamics
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In this study, to reveal the relationship between molecular motions in
solids and anhydrous proton (H+) conductivity, we prepared single-crystalline imidazolium (ImH+)
salts and investigated their anhydrous H+ conductivity including anisotropy, as well as the
conduction mechanism by evaluating molecular motion. As a result, although the target conductivity
of 0.01 S/cm was not achieved, the conduction mechanism due to the rotational motion of ImH+ was
clarified in several systems, and the highest conductivity of >0.001 S/cm was realized in a system
showing 3D ImH+ rotational motion. On the other hand, in a system in which ImH+ was replaced by 1,2,
3-triazolium, low-barrier high conductivity of >0.001 S/cm due to H+ tautomerism were found,
indicating the possibility of developing a new conduction mechanism that can replace molecular
motion.
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