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Preparation of Mesoscopic Superionic Conductors by Rapid Quenching
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Depariment of Applied Maierials Science
Osaka Prefecture University

Abstract

The superionic conducting phase of a ~Agl, which is thermodynamically stable only
above 147°C, was frozen at room temperature in the Agl-AgO-MxOy{MxOy=30s Gels, PO,
MoQs, Vi05, Wi} glasses prepared by twin—roller rapid quenching. Such o —Agl-frozen
samples, which exhibited extremely high lon conductivities of about 10 *~ 107 Sem ' at
room temperature, had the microstructure in which spherical particles of a —Agl (about
30 nm in diameter) are homogeneously dispersed in a glass matrix. The matrix glasses
with higher glass—iransition temperatures had a stronger depressing effect for the a—
B transformation, which would be originated from the lattice strain of the frozen a —Agl
in glass matrices. The heating of the composite up to the temperatures higher than 80°C,
which was near the glass transition temperature of the matrix glass, brought about the
relaxation of the lattice strain of a —Agl and accelerated the a —to g8 —phase
transformation, At low ifemperatures, much larger lattice strain instead of o -8
transformation was observed below — 10%C, at which the activation energy for
conduction was steeply changed and the heat capacity was maximized. Such anomalies at
around —10°C was associated with the ordering of Ag’® ions in the frozen a-Agl
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X-ray diffraction patterns for
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Fig. 2. SEM cross-section ‘ef the twin-~
roller quenched sample of
82.‘5@} : 13.5 Agz(} + 4, 58:0;
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Fig.3. Temperature dependence of

conductivity for the twin-
roller quenched sample of
82Ag¥ « 13, 53329 « 4, 5B.:0;
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