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Development of Proton-Conducting Materials using Ceramics Nanosheets Working at
Low-Medium Temperatures.
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In the present study, we evaluated the proton conductivity of transition
metal oxide nanosheet free-standing membranes (Ti0.9102, TiNb05, Nb308, Mn02, Mn0.75C00.2502,
Ca2Nb3010, thickness: 22-32u m) along cross-sectional or in-plane directions. The maximal values for

cross-sectional and in-plane direction of the membrane were 9.8x 10-5 for Ca2Nb3010 nanosheet and
6.4x 10-2 S/cm for Nb308 nanosheet, respectively (90 , 100%RH). The ratio of proton conductivities
along in-plane direction over along cross-sectional direction was approximately 50-40000, which
clearly reflected the restacking, anisotropic structure of the nanosheet free-standing membranes.

In the case of Ca2Nb3010 nanosheet free-standing membrane, the values for in-plane direction were 3.
4x 10-3 and 3.0x 10-4S/cm at 100 and 130 , respectively.
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