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A Study on Photocatalytic Degradation Properties by Oxygen Partial Pressure
for TiO2 Thin Films Fabricated by DC Magnetron Sputtering
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Abstract

This paper describes the photocatalytic degradation properties by oxygen partial pressure for TiO:
thin films (abricated by dc magnetron reactive sputtering. And the structural, chemical, optical and
photocatalytic properties were investigated at various analysis system. When TiO: thin film was made
at deposition time of 120 min and Ar:O» ratio of 60:40, the best properties were obtained. That results
were as follows: thickness; 360~370 nm, grain size; 40 nm, optical cnergy band gap; 34 eV and
Benzene conversion in the photocatalytic degradation: 11 %.
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Table 1. Sputtering condition.
Parameter Value
Initial pressure 3x10 " Torr

205 W~305 W
3.1x10 * Torr

DC input power

Sputtering gas pressure

~4.7%10 ° Torr
Argon @ Oxygen ratio |Ar:Q. - 30:70~70:30
Substrate temperature RT
Target-substrate spacing ~9 cm
Film thickness 5 nm~400 nm
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Fig. 1. Surface and cross-section morphology of

TiO; thin film by oxygen partial ratio.
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Fig. 2. Optical absorbance of TiO: thin film by

ar:Qx ratio (a)30:70, (b)40:60, (c¢)50:50,
(d)60:40, (e)70:30.
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Fig. 3. Optical transmittance of TiO: thin film by
Ar:O» ratio (a)40:60, (b)50:50, (¢)60:40.
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