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Studies on Photocatalytic Thin Films(TiO,, TiO-N) Manufactured by DC Magnetron Sputtering
Method and it's Characteristics for Removal of Pollutants

Weon sang ]eongT - Sang weon Park

Department of Environmental Science, Graduate School, Keimyung University

ABSTRACT : TiO; was deposited by DC magnetron sputtering on glass surface under various sputtering parameters such as discharge
power(0.6~5.2 kW), substrate temperature(R.T~350C), Ar and O, flow ratio with 0~350 scem(Ar +O; 90 sccm) and about 1 mtorr of
pressure. TiO-N thin film was prepared under same sputtering conditions for TiO, thin film except flow ratio(Ar+ Oz +No 90 scem).

The sheet resistance of thin films deposited under these parameters was measured to analyze electronic characteristic and thin film's thick-
ness(a-step), surface roughness(AFM) and formation construction(FE-SEM, XRD) were also measured to draw optimal sputtering parame-
ters. In order to evaluate photo-activity of thin film(TiO,, TiO-N) made in optimal parameters for removal of pollutants, toluene among
VOCs and Suncion Yellow among reactive dyes were chosen to probe organic compounds for photo-degradation. It was shown that the
photo-catalytic thin films had a significant photo-activation for the chosen contaminants and especially TiO-N thin film showed maximum
efficiency of 33% for toluene(S ppm) removal in visible-light range.
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Fig. 1. Batch style magnetron sputtering device (magnetron
installation).
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Fig. 3. Evaluation of the adhesion of Ti thin film on PMMA.
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Table 1. Sputtering process condition for TiO, thin film coa-
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Item sputtering process condition
Power 29 kw
Substrate temperature in chamber 300°C
Pressure in chamber 1 mtorr
S-T distance 80 mm
Ar/O, flow ratio 60/30 scem
Sputtering time 10 min
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Fig. 8. FE-SEM micrographs of TiO, thin film surface and
crossection.
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Fig. 12. Suncion Yellow degradation on TiO; thin film photo-
catalyst under different pH values.
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Fig. 13. Suncion Yellow degradation on TiQO, thin film photo-
catalysts prepared with different sputtering time.
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Fig. 14. Comparison of activities of TiO, and TiO-N for the
photo-degradation of toluene in ultraviolet.
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