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Structural Design of Selective Oxygen Highly Permeable Materials Based on a
Complete Understanding of Oxygen Permeation Kinetics in Mixed Conducting Oxides

Matsuda, Motohide
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In this study, oriented bulks of Ni-based layered perovskite compounds,
known as mixed conducting oxides, were prepared by a magnetic field assisted orientation process,
and analyzed for oxygen isotope diffusion profiles by secondary ion mass spectrometry after oxygen
isotope exchange treatments. From the results obtained, the diffusivity of oxide ions and surface
exchange properties were estimated. As a result, a change in the temperature dependence of the
diffusion coefficient of oxide ions was observed for Nd2NiO4, which was not for La2NiO4, indicating
the importance of composition selection for the development of oxygen permeable materials. In
addition, a large crystallographic orientation dependence was observed in the diffusion coefficient
of oxide ions, but no significant anisotropy was found in the surface exchange property.
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