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New developments of reactive diffusion techniques toward the facile syntheses of
crystal-oriented ceramics with multi-component systems
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We have developed a newly modified reactive diffusion method which is widely
applicable to the complex systems, and actually established the methodology for the preparation of
high-performance crystal-oriented ceramics with optimized chemical compositions. We have succeeded
in preparing the highly oxide-ion conductive crystal-aligned polycrystal by adjusting the chemical
composition as well as crystal structure, which has been achieved by the heat treatment of
sandwich-type diffusion couples with appropriate stacking structure. The developed solid-state
electrolyte has been composed of polycrystalline lanthanum silicate oxyapatite doped with both Ba0
and Si deficiency. Its oxide-ion conductivity has been achieved the world highest level of 0.034
Scm-1 at 773 K. This value is about sixty times larger than that of the yttria-stabilized zirconia,
which is practically used as electrolytes of solid oxide fuel cells at present.
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