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Abstract: Dynamic electrochemical control of oxide thin film oxygen stoichiometry provides the opportunity to not only 

rapidly and controllably vary the defect and transport properties of thin film oxides, but also to access oxygen activities 

not normally accessible by chemical means. In-situ stoichiometry control of mixed ionic-electronic conductors 

Pr0.1Ce0.9O2-δ, La1.85Ce0.15CuO4+δ and the metal-insulator transition material VO2 demonstrated abilities to 

investigate changes in defect thermodynamics induced in supported thin films, correlate defect properties with SOFC 

cathode performance and optical properties, as well as inducing phase transformations. Dynamic stoichiometry induced 

chemical expansion (DCX) also provides a direct method for probing defect induced dilation (chemical expansion) of 

thin films during voltage driven changes in defect concentration, as illustrated below. The response is modeled in the 

frequency domain, by approximating the mechanical response as linear, resulting in an electro-chemo-mechanical 

admittance spectroscopy interpretation of the system. The resultant mechanical actuator produces strains at 1000th the 

voltage as piezoelectric actuators.  
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