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As a part of development of high performance hybrid ceramics by atomic scale
modification, functions of dopants segregated at grain—boundaries of oxide protective
layers that were formed on the heat resisting alloys was elucidated. The oxide layers
with excellent grain-boundary diffusion barrier were designed to further improve the
high—-temperature durability of the alloys. Furthermore, a three—-dimensional orientation
of zeolite crystals that contain dopants acting as catalysts and adsorbents could be
performed, and unique nano—structures in the crystals were produced by ion irradiation.
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