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Nano-Pore Filter wit irectional Cylindrical Pores

O00D0xNO0D0Oo0xodooaorx
Shigemi Katori, Shinji Kondoh and Akira Takada

Thin-film filter membranes with nano-sized pores were fabricated. The membranes
are unique in forming one-directional cylindrical pores perpendicular to the surface. To
elaborate such structures, we had developed two novel fabrication methods: a metal
templating method and an eutectic decomposition method. To fabricate filter membranes
using these methods, we have some problems on fabricating precursor films on porous
substrates. We will report a novel method : simultaneously etching method, to fabricate
our filter membrane on porous subsrates.
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Fig. 3 Eutectic decomposition method.

Fig. 4 Cross sectional TEM micrograph of film
made with eutectic decomposition method.
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Fig. 5 Concept of filter membrane.
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Cross sectional TEM micrograph of Co-SiO, precursor film on
porous bycol glass

PRECURSOR
FILM

SUBSTRATE

Crevice were formed in a precursor film at the open
pore of a substrate surface.

Irregular microstructure was formed in the of Co-SiO,
precursor film.

Fig. 6 Cross sectional TEM micrograph of film on porous substrate made with metal templating method.

Hematite crystals preferentially segregated at pore in the deposited film during heating.

1
Disordered (not one-dimensional) microstructure was formed.

Heated Precursor Film

Hematite
Aggregate
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Fig. 7 Cross sectional TEM micrograph of film on porous substrate made with eutectic decompojistion method.
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Fig. 8 SEM micrograph of surface of Vycor-type glass substrate. (a) Porous Vycor substrate. (b) Dense Vycor

substrate.
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Sputter on smooth surface (Viycol type glass substrate)

Fig. 9 Simultaneously
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Hematite aggregates glow
on only film surface

One-dimensional
cylindrical pores !

etching

Chemical eteh of film and subsirabe simultanesusly

etching method.
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Fig. 11 Cross sectional TEM micrograph of mesoporous film on porous substrate.
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