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TiO thin film photocatalysts that can be operated under visible light irradiation were successfully designed and de-
veloped by applying an ion engineering technique, i.e., the RF magnetron sputtering deposition method. These TiO:
thin film photocatalysts prepared at the relatively higher deposition temperatures were able to absorb light in visible re-
gions efficiently and were observed to decompose NO into Nz, O and N2O under visible light (1 0 450 nm) irradiation
at 275 K. On the other hand, the TiO: thin films prepared at the relatively lower deposition temperature exhibited a high
transparency and high photocatalytic reactivity for the decomposition of NO under UV light (A O 270 nm) irradiation at

275K.
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Fig.1 (A) The schematic diagram of a RF magnetron sput-
tering deposition. (B) The directions of electron
movement on the flat magnetron plate.
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Fig. 2 The UV-VIS absorption spectra (Transmittance) of
TiOz thin films prepared by a RF magnetron sputter-
ing deposition method at different substrate tempera-
tures. The substrate temperatures: (a) 373, (b) 473, (¢)
673, (d) 873, (e) 973 K.
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Fig.3 The XRD patterns of TiO thin films prepared by the

RF-MS deposition method at different substrate tem-
peratures. The substrate temperatures: (a) 373, (b)
473, (c) 673, (d) 873, (e) 973 K.
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Fig. 4 The effect of the substrate temperatures in the prepa
ration process of TiO; thin films on the photocatalytic
reactivity for the decomposition of NO under UV
light irradiation.
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Fig.5 The effect of the substrate temperatures in the prepa
ration process of TiO: thin films on the photocatalytic
reactivity of them for the decomposition of NO under
visible light irradiation and the relative efficiency of
light absorption at 450 nm in the UV-VIS absorption
spectra.
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Fig.6 The depth profiles of the Til O ratios determined by
AES measurements from the surface to the bulk of
TiO2 thin film prepared on a quartz substrate. The
substrate temperatures: (a) 473, (b) 873 K.
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Fig. 7 The schematic potentia energy diagrams of (A) normal semiconduct-
ing TiO; and (B) TiO. enabling to absorb visible light prepared by a
RF magnetron sputtering deposition method at high temperatures of

the substrate.
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