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Mechano-Bactericidal Effect in Water Synthesis and Functional Evaluation of TiO, Nanopillars
(‘Graduate School of Engineering, Chiba Institute of Technology, *National Institute of
Advanced Industrial Science and Technology) OTomoya Shirasaka,'” Kaoru Igarashi,' Yukari
Miyazaki,” Nobuaki Negishi*

Lack access to safely water is a global problem. Titanium dioxide photocatalyst, which is
inexpensive, safe, and easy to maintain, has been proposed for drinking water treatment as one
way to deal with this problem. However, photocatalyst has the disadvantage that is inactivated
under low-illuminance conditions such as rainy and night. Therefore, we tried to investigate
the possibility of supplementing the disadvantages by combining photocatalyst with mechano-
bactericidal effect” in water, which has not yet been investigated. In this study, we controlled
the shape of the TiO, nanoneedle (nanopillar) on photocatalyst substrate and investigated the
effect of the difference of their shape to the bactericidal performance.

The various shapes of TiO, nanoneedles were generated onto TiO, substrates (PSB-01) by
hydrothermal synthesis using TiCls in the range of 0.2 M to 4.0 M. Upright needles with respect
to the substrate were formed from 0.2 M to 2.0 M, and multi-directional needles with respect
to the substrate were formed from 2.4 M to 4.0 M of TiCls concentration. The sterilization
efficiency of these needles was investigated, and higher sterilization efficiency was obtained
regardless of needle shape than the PSB-01.
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