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Elucidation of the mechanical response mechanism of ifon conduction using a
hierarchical structure
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24 MPa™-1

In this study, we examined the responsiveness of ion conductivity to

mechanical loads applied perpendicular to the surface of sulfonated polyimide membranes organized by
lyotropic liquid crystallinity. Using a developed measurement apparatus, we confirmed that the

resistance of proton conductivity increased linearly with pressure, particularly identifying
membranes that exhibited a sensitivity of 24 MPa®-1, an order of magnitude higher than conventional
materials. We found that the response varied depending on the structure of sulfonated polyimide and
the ion species in the side chains. The enhancement of structural periodicity and reparability of
organization under hydration increased the sensitivity and responsiveness of ion conductivity. This
outcome enabled the development of novel sensor materials utilizing lyotropic liquid crystallinity.
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