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Abstract Titanium dioxide films were prepared by RF sputtering method on glass for various oxygen partial
pressures at power 270 W. The crystal structure, photocatalytic property and the hydrophilicity of TiO. thin
film on the deposition conditions were investigated. Crystallized anatase phase was observed in TiO film
deposited at the ratio of oxygen partial pressure 10% and 20% for 2 hrs. As the increase of deposition time,
the grain size and void size of TiO; film have increased and also TiO; films have been good crystallinity. The
ultraviolet-visible light absorption of TiO; films was increased with increasing of deposition time and occured
chiefly at the wavelength between 280 and 340 nm. The absorption band was shifted to a longer wave length
as deposition time increased. Water contact angle on the TiO; film of anatase structure was decreased with
increasing ultraviolet illumination time and became lower than 11° from 83°. When hydrophilic TiO, film
changed by enough ultraviolet illumination was stored in the dark, the film surface gradually turned to

hydrophobic state.
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Table 1. Thickness of TiO; thin films with deposition time at
the ratio of oxygen partial pressure 20%.

Deposition Time (hour)
1 hr 2 hr 3 hr 4 hr

film thickness
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Fig. 1. X-ray diffraction patterns for various deposition time at
the ratio of oxygen partial pressure 10%.
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Fig. 2. X-ray diffraction patterns for various deposition time at
the ratio of oxygen partial pressure 20%.

ZEE Ti 9xt9] dEo| Hojx 1 HepgitstEe] 52
&5t Zadte /7R FEEAE T, 23478
71984 RPR o= AzrEct

Fig. 25 AHAESH]7} 20%2 7A5-2A4 10%2) 735
H]3le] AAA SR anatased}e] ARAHL 743
A7V FAA] TiO, B2 BB AAdS Ve o A7
o] Z71e & apatase’ 2 YERZUZ AAA o] &

o

O:

& AABQMH] 20%9] ZRANA FEAANE &
glste] =3 TiQ, BHete] ¥W SEM ARRlo|th TiO,

-

A BE2E Holi glow, I nAg void7t FEE
I FAAN ] Frbdel wet R UAS} voide] =7)7F
S7Feke ZA%E UE AL ok 1A SR Cle dA
o] B4E 3olrr] gE vAEYE YehlaL, 2417 o]
Aol BF B2 S0l Skl
AdAEo] A 4t ol AL 7R ETt v
2 400°CllM FATo 2N Al7ko] ST o
€

<]

Ao AtgHTh

3.3. gfafo| UV &%

Fig. 49} Fig. 5 power 270 WollX| 4AFAEYHE 2+
Z} 10%%} 20%% st S Tio, #4e] UV &

(¢) 3hr

(d) 4hr

Fig. 3. Surface morphology of TiO, films for various
deposition time at the ratio of oxygen partial pressure 20%.
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Fig. 4. Optical absorption spectra of TiO, thin films for
various deposition time at the ratio of oxygen partial pressure
10%.
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Fig. 5. Optical absorption spectra of TiO, thin films for various
deposition time at the ratio of oxygen partial pressure 20%.
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Fig. 6. Variation of water contact angle in TiO, films deposited
for various time and under UV illumination.(the ratio of
oxygen partial pressure 10%)
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Fig. 7. Variation of water contact angle in TiO, films deposited

for various time and under UV illumination (at the ratio of
oxygen partial pressure 20%)
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Fig. 8. Variations of water contact angle in TiO, films

deposited for various time and with storage time in the dark
area.(at the ratio of oxygen partial pressure 10%)
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