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There exist two types of photo-effects on TiC; surface. One is the well-known photocatalytic reaction proceeding on
the Ti0; surface irradiated by UV light. Another is the photo-induced super-hydrophilic and simultaneously super-
oleophilic conversion of the TiO; surface. In other words, both water and oil drops spread completely on the UV irradi-
aled surface. This effect was found recently, and is attributed to the nanometer scale hydrophilic domain structure
formed on an original oleophilic TiO: surface by the UV irradiation. The results of recent detailed experiments suggest
that the hydrophilic domains are formed by the surface reduction by the photo-produced electrons. The produced holes
will be used by the oxidation of bridging oxygen ions of TiO: surface, releasing molecular oxygen followed by the ad-
sorption of molecular water. The detailed mechanism is explained in this review article, Moreover it is described that
various materials coated with this type of TiO: transparent film can show anti-fogging and self-cleaning effects. Their

industrial applications are also described.
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Fig. 1 Photo-induced surface wetness change of Ti0; coated
stainless steel (a, b) and glass (¢, d). (a), {c): before il-
lemination, {b), (d): after UV illumination.
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Fig.2 Comact angles of water drep (v-axis) and oil (n-
hexadecane, x-axis) drop on various substrates.
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Fig.3 Time-course changes of water (left line) and oil (right line) drops on pre-illuminated

Ti0: surface.
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Fig. 4 IR spectra of physisorbed water {broad peak around
3400 cm™)} and chemisorbed water (sharp peak
around 3700 cm™') on the surface of TiQ; thin film,
Inset is the magnification around 3700 cm™'. Dotted
line: as prepared, broken line: after béing stored in the

dark, solid line: after UV illumination.
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Fig. 5 Changes of water contact angle on pre-illuminated
TiQ: surface stored in air in the dark. Closed circles:
without ultrasonic treatment, open circles: after ultra-
sonic treatment in distilled water for 10 min.
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Fig. 6 Schematic illustrations of single crystal surfaces of rutile structure,
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Fig. 7 Fiction force microscopy (FFM) images of rutile (110) surface before (a) and after (b) UV illumi-

(a)
nation.
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Fig. 8 Possible mechanism of the phote-induced super-
hiydrophilic and oleophilic surface formation on TiO:
surface and its recovery to the initial non-hydrophilic
but cleophilic surface in the dark.
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Fig.9 Contact angle changes of water drop on various rutile
faces by UV illumination in air.
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Fig. 11 Contact angle change of water drop on TiC,-Si(h
mixed thin film surface.
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Fig. 12 Anti-fogging effect of TiO: ceated surface, The glass
mirror, whose right side had been coated with TiO:
thin film, was expesed to water vapor.
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Fig. 13 Self-cleaning effect of TiO: coated surface left out-
door. A: TiO: coated ceramic substrate, B: originat
ceramic substrate.
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