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Developing of solid state electrolytes for intermediate temperature fuel cells;
Exploring of new materials using high-temperature alkali-proton substitution

technique

Omata, Takahisa
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We explored the proton conducting solid oxide crystals exhibiting high
electrical conductivity at intermediate temperatures using electrochemical substitution of Nat+ ions
with protons at intermediate temperatures (APS). Although we have not been successful to obtain
solid oxides exhibiting high proton conductivity, we have found out very interesting phenomenon in
APS for Na3Zr2Si3P012 (NASICON). While the crystal structure of NASICON was maintained up to the 50%

substitution of Na+ ions with protons, it became amorphous above 50% substitution of Na+ ions with
protons. This observation was explained in terms of the internal pressure introduced by the volume
shrinkage during the substitution.
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