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Development of divalent cation conducting solids

Imanaka, Nobuhito
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In this study, we have developed the divalent cation conducting solid
electrolytes, (Hf1-xMx)4/(4-x)Nb(P04)3 (M = divalent cations), showing high ion conductivity by
strictly selecting the well-ordered three-dimensional network structure of NASICON type structure.
As the conducting cation species (M), we focused on Mg2+ and Ca2+ and Zn2+, which have relatively
small ionic size and low electronegativity among the divalent cations that should realize smooth ion

migration even in rigid crystal lattice. All the solid electrolytes developed showed extraordinary
high divalent M2+ ion conductivity compared with those for the solids which have been reported, and
their ion conducting properties were clearly demonstrated by the dc and ac conductivity measurement
in various atmosphere whose oxygen partial pressure is widely varied, and dc electrolysis method.
Furthermore, the quantitative M2+ migration in each solid has also been demonstrated by modified
Tubandt electrolysis method.
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