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Fabrication of highly-oriented nanoporous oxides: fundamentals of self-organization
of nanopores induced by strong anisotropic crystal structures

Ryusuke, Nakamura
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The self-oriented formation of nanopores through the crystallization of amorphous
Ta205 and Nb205 was found by the author. The phenomenon can be applicable to the preparation of new types
of electronic devices and catalytic materials of transition-metal oxides. In the present project, the form
ation mechanisms of oriented nanopores were investigated mainly by transmission electron microscopy. Ortho
rhombic Ta205 and Nb205 have strong isotropic unit cells; the b axis is much longer than the a and b axes.
It was found that the nanopores grow perpendicularly to the longitudinal b axis of both oxides. Furthermo
re, the elongation of nanopores was observed to be realized when the crystalline grains possess a variet
of the periodicity in the b-axis direction. The author suggests the structural flexibility in the crysta
growth of strong anisotropic structures plays an important role on the unidirectional growth of nanopores.
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