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Development of High Efficient Photocatalytic TiO; Thin Films Responding to Visible Light

Yumetaka Sasakit and Kiyomitsu Asanot

TiO; photocatalysts decompose hazardous chemical substances into CO, and H:Q under light

irradiation.

We formed the TiO, thin films on the quartz glass plates by RF magnetron

sputtering method without heating. After 90-second UV irradiation, the thin films decompose
colon bacillus down to 0.1%¢6. Moreover, they absorbed visible light at over 600 nm. We tried to
pile up these semiconductor films, whose energy gaps are narrower than 3.2eV. TiO, thin films

absorbed visible light more and caused more efficient photocatalytic reaction.

Antibacterial

catheters, contact lenses, plastic containers, etc., were prepared by the RF magnetron sputtering

without heating.
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Figure 1 Outline of RF magnetron sputtering deposition
method.
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Figure 2 Photocatalytic effect of TiO;, thin films under UV
irradiation.
(a) No film
(b) TiO; thin films
(¢) TiO; thin films (2 years later)
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Photo 1

TiO; thin films coated on the quartz glass plates
prepared by RF magnetron sputtering method
without heating.

Right : Before coating.

Left : After coating.
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Table 1 Comparison in light absorption properties of
TiO; films on the two quartz plates of ED-H and
HR. (Values in the table are relative ones against
the ratio of absorption at 300 nm.)

Quartz plate (Thickness of TiO, films)
Wavelength (nm) | ED~H (36 nm) HR(34 nm)
300 1 1
350 8.88x 10" 904 x 107
400 227%x10™ 250x10™
450 469x107?2 5.39x107?
500 1.23x 107 146 x 1072
550 4.10%10% 490x107°
600 159x 107 1.95x10°
650 7.13%x10™ 890x10™
700 357%10™ 452x10™
800 1.15%10™ 1.48x10™
900 466%x10° 6.12x10°°
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Figure 3 Ratio of light absorption on each plate under
UV-VIS light irradiation.
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Figure 4 The sum of light transmissivity and reflectance of the double layered films (TiO.,/WOs).
(a) Nofilm (b) WOsfilm (¢) TiO;/WQO;s film
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Figure 5 Structure and Energy band diagram of the dou-
ble layered films of TiO./WQO:.
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Photo 4 Surfaces of the urethra catheter made from natu-

Photo 2 AFM image of the double layered films surfaces ral rubber after coating observed by : (a) Charge

of TiO:/WO,. coupled device (CCD) camera. (b) Scanning elec-
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