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Experimentally, it is known that ion dynamics are significantly accelerated
in a porous system or a composite system containing a porous matrix. However, mechanism of this was
not clear. In this study, molecular dynamics simulations were performed to elucidate the mechanism
of accelerated dynamics in nanoporous lithium silicate systems. When the holes were introduced under

the condition that the volume was constant, the diffusion coefficient of lithium ions increased
with the decrease of the density. It was found that the increase of the diffusion coefficient starts

from the short-time region, where the structure (cage) of the coordination polyhedron mainly formed
by oxygen around Li becomes loose, and the frequency of the ion ejection motion increases. When the
density is further reduced, larger voids develop, and the cage hardens in the remaining part, and
with this change the diffusion coefficient decreases again.
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