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ABSTRACT

Electrical conduction of SrZrO; doped with Y,0; was measured as a function of gas atmosphere and temperature by impedance
spectroscopy. Hydrogen dissolution, due to an enhanced driving force in the presence of oxygen, results in protonation by water
incorporation. Proton conductivity increased with water vapor pressure, PW . In the pure hydrogen atmosphere, the dissolution of
hydrogen, H,(g) = 2H; +2e', is supposed to be driven by a reduced activity of electrons, ascribable to their trapping in oxygen
vacancies. The activation energy of electrical conductivity was 50 kJ/mol, in wet argon atmosphere in the temperature range of 600~
900°C, similar to those reported for proton conduction in the literature. Grain boundary effect in proton conduction was substantial
in the 10% doped case at temperatures lower than 700°C.
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Fig. 1. Impedance plots for SrZry¢5Y0s03.5 with Pt paste in
argon at (a) 600°C and (b) 800°C. In wet condition,
Py =0.0121 atm.
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Fig. 2. Impedance plots for StZry Y 035 with Ag paste in wet
argon at (a) 750°C and (b) 650°C. Py, = 0.0158 atm.
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Fig. 3. Total conductivity () versus Pwm. Dopant contents are
shown in the parentheses.
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Fig. 4. Schematic diagram for free energy change against
temperature for the reactions (2) and (3') in the text.
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Py = 0.0092 atm.
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