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Measuring Oxygen lon Mobility Down to Room Temperature
in Mixed lonic Electronic Conductors
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Abstract
Solid state mixed ionic-electronic conductors in which ionic transport is commonly accompanied

by predominant electronic conductivity, underpin key technologies and require universal
characterization methods for monitoring transport at the nanoscale, at both high and near ambient
temperatures, the latter being especially challenging. In this study, a hovel dynamic current-voltage
analysis technique is utilized to decouple ionic and electronic transport properties from each other.
The versatility of the method is demonstrated by enabling measurement of the oxygen vacancy
mobility in Pro.1Ceo.902.5 thin films, across an unusually wide temperature range, from 35 to 500°C.
Despite the presence of predominant electronic conduction, the oxygen vacancy mobility in
Pro.1Ce0.902.5 was measured, being 6.8x10° cm?V-istat 500 °C, decreasing by seven orders of
magnitude down to 35 °C, and following a thermal activation energy of 0.82 £ 0.02 eV. The
implications of such studies for applications ranging from fuel cells, batteries, sensors and memory
devices will be discussed.
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