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In developing countries, bacterial contamination of drinking water is a major public health
issue. Therefore, we focused on the application of TiO, photocatalysis in water purification
technology. However, there are currently no practical examples of photocatalytic water
treatment. On the other hand, our developed TiO, ceramic photocatalyst (PSF-01)" has high
rigidity and a large specific surface area, making it suitable for long-term water purification.
However, photocatalysis requires exposure to sunlight or other light sources, which means it is
unable to provide sufficient bactericidal activity at night. To overcome this limitation, we
focused on mechano-bactericidal effects, in which needle-shaped crystalline materials impinge
on bacteria, thereby physically killing bacteria. By using commercially available mineral water
to precipitate acicular aragonite on the photocatalyst surface, we attempted to synthesize a
composite material that combines photocatalytic and mechano-bactericidal functions, and
confirmed its effectiveness.”? However, aragonite has limited solubility in water, making it
difficult to maintain its nanostructure during long-term use. Furthermore, the optimal sharpness
and needle density for maintaining aragonite have yet to be determined. In this study, we
investigated the optimal synthesis conditions for TiO: ceramic and the technique for
immobilizing needle-shaped aragonite. As a result of the precipitation experiment, differences
in aragonite precipitation were observed between the TiO, ceramic photocatalyst and the mold
used for molding. This was thought to be related to the surface roughness of the TiO; ceramic.
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