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Fast Protonic Conduction in Glasses
—Development of Glassy Superprotonic Conductors——

Yoshihiro Abe

Department of Maierials Science & Engingering, Nagova Fnstitute of Technology

Abstract

Hydrogen ions or protons in oxide glasses are divided into two categories, immaobile protons and mo-
bile protons. The former ones are free from hydrogen bonding and the latler ones are strogly hydro-
gen-bonded. The mobility increases with increasing strength of hydrogen bonding. The presence of
mobile protons of glasses are responsible for pH-glass electrode membranes.

The quantitative relations among concentration of mebile protons, protonic conductivity, and acti-
vation energy are discussed. Superprotonic conductors in glassy materials are developed when the
glasses contain both an appreciable amount of hydrogen ions (hydrogen-bonded protons) and

molecular water.
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Fig. 5 Schematic representation for profonic con-
duction proposed for {a) meltquenched phos-
phate glasses containing hydrogen-bonded
protons and no molecular water, and (b) soi-
gel derived glassy phosphates which contain
hydrogen-bonded protons and a large amount
of molecular water!™.
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Fig. 6 Plotting of the activation energy for proton-
ic conduction against logalithm of product of
concentration of mobile proton [H*] and
molecular water [H,07'%,
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