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Abstract
ll

The performance of many energy conversion and storage devices depend on the properties of mixed electronic-ionic conducting 
materials. Mixed or ambipolar conductors simultaneously transport ions and electrons and provide the critical interface between 
chemical and electrical energy in devices such as fuel cells and batteries. Enhancements in storage capacity, reversibility, power density 
and life all require new materials and a better understanding of the fundamentals of ambipolar conductivity. In this presentation, I will 
describe some recent results for a remarkable new class of oxygen ion mixed conductors with potential applications in fuel cells and 
ion transport membranes.
 We have shown that mixed-conducting non-stoichiometric perovskite oxides with ordered A site cations have remarkably high 
oxygen ion conductivity and surface reaction rates for oxygen exchange relative to conventional materials. Subsequent to our own 
studies, two other groups have demonstrated comparably high oxygen diffusion in similar compounds confirming that this class of 
compounds represents a significant enhancement in the achievable rates of oxygen diffusion in mixed conducting oxides.
 In PrBaCo2O5+x (PBCO), a representative example of this class of compounds, the barium and praseodymium cations are 
located in planes that alternate along the c axis; oxygen vacancies occur only in the ab plane containing the Pr3+ cations. The oxygen 
diffusion coefficient measured in PrBaCo2O5+x as a function of temperature surpasses the diffusion coefficients of the compounds 
La0.5Sr0.5CoO3-x and La2NiO4+x which are among the highest of the known mixed conducting oxides. 
 The surface exchange coefficient for oxygen exchange has been measured on thin films of PrBaCo2O5+x by electrical conductivity 
relaxation and by oxygen-isotope exchange and depth profiling. Microstructural studies indicate that the PBCO films, prepared by 
pulsed laser deposition, have excellent single-crystal quality and epitaxial nature. The measurements reveal that the PBCO films have 
high electronic conductivity and more rapid surface exchange kinetics than those of other perovskites. 
 Reasons for the high oxide ion diffusion and surface exchange coefficients and the relation to the high electronic conductivity and 
diffusion pathways will be discussed together with the potential use of the compounds as electrodes for oxygen reduction in fuel cells 
and as membranes for oxygen separation.
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