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Complex oxides have gotten lots of attention due to diverse electronic/magnetic phases and
their tunability by external stimuli such as strain, magnetic fields, electric fields, etc. In
addition, mixed ionic and electronic conducting behaviors in complex oxides have been applied
for many energy devices such as solid oxide fuel cells (SOFCs) and electrochemical sensors
where redox reactions and catalytic activity at the interfaces of gas—solid and solid-liquid
play critical roles for the performance. The primary purpose of this presentation is to
address surface ion-exchange behaviors that can be used for controlling phase in epitaxial
complex oxides. As a model system, we chose the oxygen sponge SrFe0. 5C00.50x grown by pulsed
|aser deposition. Upon facile gas reaction at moderate temperature (7400 ° C), selective
reduction in SrFe0.5C00.502.5 occurs. This results in the stabilization of unique Co2+ state
largely due to the loss of oxygen in the lattices. Such valence state transition induces
structural phase transition and band gap modification. In addition, using real-time x-ray
diffraction and dc transport measurements at the moderate temperature, we probe reversible
redox reaction in SrFe0.5C00. 50x, which can be applicable to not only a cathode in SOFCs but
also electrochemical sensors due to realization of electronically three distinct states
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