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In the case of photocatalytic purification of drinking water in developing countries, a
possibility of accumulation of CaCO; scale on the photocatalyst exists if Ca** is present in the
groundwater source. On the other hand, this CaCOs scale forms aragonite with a needle-like
consisting of submicron to micron-sized orthorhombic crystals due to the influence of other
components in the groundwater source. We found that this needle-like morphology has a so-
called mechano-bactericidal effect by trapping and stabbing bacteria in the water. Although this
mechano-bactericidal effect is more efficient than the photocatalytic sterilization effect alone,
we also found that the performance of TiO> ceramic photocatalyst loaded with aragonite needle
is equal to the sum of the mechano-sterilization effect and photocatalytic sterilization. This is
related to the fact that aragonite on the photocatalyst has no absorption in the UV-A region,
which is necessary for TiO, excitation. It was also found that the aragonite needle will be
damaged by long-term use, but if the treated water contained Ca®", the damaged part of nano-
needle or bacterial residue could be used as a nucleus to precipitate the aragonite needle again,
suggesting that it could have a self-regenerating function in the real environment.
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