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TiO, et &gt w2 AP A, HAFEA A ae) FFe 25t LA E<) 2972 S8} Ecoli 078 A
3%, F&d TiO, g At 47 e UV 2ALst 438t dE 3¢ 2o} Eslado] Az 70% o4 F7Hshsch
HE LR AYa Ecoli 078 AFAY A3 AAAA whe 74 Eolse] oi 4 vt on, FUZE7 ¥3 A4 58 %
o] Aol & FE0] A& vebo} TiO, wete] F3e) A3b= EH YT AR o) vl¢ 2% AXE 24390

Abstract Anatase TiO: thin films as a photocatalyst were prepared by the reactive magnetron sputtering process. The
Ti0, thin films were deposited on Si substrates under the various conditions : oxygen partial pressure, working pres-
sure, sputtering time, and D.C. power. The photocatalystic degradation of TiO, thin film have been studied to examine
the contribution of surface morphology and crystallinity. The thin films with a good crystallinity or a rough surface
showed a high photocatalytic degradation rate on phenol and E.coli 078 experiment. Compared with that of only UV ra-
diation, the photocatalytic efficiency of TiO: thin film under the UV radiation and the O. flow increased. We found
that the crystallity and the morphology were the important factors on the photocatalytic efficiency of TiO; thin film.
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Table 1. Sputtering parameters of TiO, thin films.

Value
5x 107 ¢ torr
2x1073~3x10"% torr

Deposition Parameter
Background pressure
Working pressure

Target N

Substrate Si

Substrate temperature Room Temperature

0: gas flow rate 0~12 sccm

Ar gas flow rate 20 sccm

D.C. Power 3.3 W/cm*~9.87 W/cm?
(150~450 W)

Source to substrate distance 5cm

Time 10~ 60 min

Presputtering Ar 20 sccm, 4.38 W/cm?,

5 min at 1x 1072 torr
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Fig. 1. Schematic diagram of photocatalytic degradation appara-
tus of phenol.

2} st gt dlu]AdE A3} Abaf-gko] 10~50ce/min ¥
d o HEEAaHrst 554 JebtEdl, 30ce/min o]
AollA Z3PAS Bt gebad B AP AnGRe
30cc/mine 2 TAFH et 2 FEofPAtel] st
FAEHE sE Azl o2 S =HIE ZAbE7] $8ly
Wk AJ7HE 2084 el 49 10ccE #35+4 shimadzu
Abe] UV-1601(PC)S spectrophotometer & AH3-3le3
=& &A43qch

2-3. E. coli 0782] MZAEAXN & &&= 8t TiO.

Ixo0f 58 =3

| Ee FAAHEE o] Wyd s £H8T T U2
o, dutalo 2 Folle} s3FUE (optical density) v} Al
A%k (biomass) & &35 whgol AHEE A Uk &
Adelde ZF HB A7+ EA4 (standard plate
count) ol & Ff Foll Aoldles AT LA F
(colony forming unit : CFU) & &#s}= uhfjo & J&
vlo] Ea5g golr Al sk 233491 E.coli 078
& AF48le] FFE <«doF LB (lactose broth) ®Z] {medi-
um) o)A ®eksta, 350nm~400nm<2 HAHAE Ad
UVE At Azt b2 759 L3 =§ §A%e
uhlg A3t

LAY 2] (agar slant) Arell A E8) 9jF3 E.coli
078< LB wAd] HFT F, 14~244)2F 52k 37C A
ok o, zt2te] petri-dishol F#A1Z] LB wi# 10
neE H71 3, 2AEE Az Tio, ¥ v, vk
%l E.coli 078% petri-dishell 50 u £ ¥ E53}ct. o] &
petri-dish2 308 %<t 350~400nm<] FHAE 7IAE=
UVell %2171 T 2} petri-disholl 4] 5084 & F3l] 2
A LB WA petri-dish(87 X 15mm) o] Atz A~z &
F93HA =xstgom petri-dishE ¥ o] 24417} vk
g ¥ E.coli 078 AZF5 (colony) & 7§58 &A1)



3 8 & -z A 2 Anatase TiO; el vjdz o] F&v) xFol v]XE Y 539

Intensity

Fig. 2. X-ray diffraction patterns of anatase TiO; thin films on
the O./(Ar+0Q,). (working pressure: 2% 10~* torr, D.C power :
8.77 W/cm?, sputtering time : 30min )

(a) 10%

(b) 23%  (c) 41%

Photo 1. Surface morphology of TiQ, thin films on the O./(Ar+
0»). (working pressure : 2% 1072 torr, D.C power : 8.77 W/cm?,
sputtering time : 30min)
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Fig. 3. X-ray diffraction patterns of anatase TiO, thin films on
the working pressure.(0./(Ar+0,) : 23%, D.C power: 8.77 W/
cm?, sputtering time : 30min.)
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(@) 2x10° (b) 1x102% (c) 3x102

Photo. 2. Surface morphology of TiO; thin films on the working
pressures. (O./(Ar+0:) : 23%, D.C power : 8.77W/cm?, sputter-
ing time : 30min)
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Fig. 4. X-ray diffraction patterns of anatase TiO; thin films on
the sputtering time. (Q./(Ar+0.) : 23%, working pressure : 2 X
10-%torr, D.C power : 8.77W/cm?)
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Fig. 5. X-ray diffraction patterns of anatase TiO; thin films on
the D.C power.(O./(Ar+0,) : 23%, working pressure : 2x107°
torr, sputtering time : 30min)
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(a) 10min (b) 30min (c) 60min

Photo 3. Surface morphology of TiO. thin films on the sputter-
ing time. (O./(Ar+ O,) : 23%, working pressure : 2% 102 torr, D.
C power : 8.77 W/cm?)

(c) 8.77TW/cm?

(b) 6.58W/cm?”

(a) 3.3W/cm®

Photo 4. Surface morphology of TiO. thin films on the D.C
power. (O./(Ar+0,): 23%, working pressure: 2Xx10°* torr,
sputtering time : 30min)
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Fig. 6. Photocatalytic degradation of phenol of TiO, thin films
deposited at different O./(Ar+ O.) gas ratios. (working pressure
: 2x107%orr, D.C power: 8.77W/cm? sputtering time:
30min)
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Fig. 7.Photocatalytic degradation of phenol of TiO, thin films

deposited at different working pressures(O./(Ar+Q,) : 23%, D.
C power : 8.77W/cm?, sputtering time : 30min)
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Fig. 8. Photocatalytic degradation of phenol of TiO, thin films
deposited at different sputtering times. (O./(Ar+0,): 23%,
working pressure : 2 X 10~ *torr, D.C power : 8.77W/cm?)
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Fig. 9. Photocatalytic degradation of phenol of TiO, thin films
deposited at different D.C powers. (O./(Ar+ O,) : 23%, working
pressure : 2% 10~ *torr, sputtering time : 30min.)
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Table 2. Sputtering conditions of the TiO, thin film specimens.

Sample 0./(Ar+0O,) Sub. Temp Working Pressure Sputtering D.C.Power
(%) ' ' (torr) Time(min) (W/cm?)

SG-1 10 R.T. 2x10°3 30 8.77
SG-2 23 R.T. 2x10°3 30 8.77
SG-3 41 R.T. 2x107¢ 30 8.77
SG-4 23 R.T. 1x107? 30 8.77
SG-5 23 R.T. 2x107* 10 8.77
SG-6 23 RT. 2x107? 60 8.77
SG-7 23 R.T. 2x1073 30 3.30
SG-8 23 R.T. 2x1073 30 6.58
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Fig. 10. Survival percent of E.coli 078 under UV illumination
on TiO; thin films.
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(b) SG-2

(c) SG-7

Fig. 11. SEM & AFM images on morphology of TiO; thin films. (a) SG-4 (b) SG-2 (c) SG-7
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