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Photocatalytic Activity of Titanium Oxide Thin Film Deposited on Transparent PET Film
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Titanium dioxide (TiO:) is generally known as photocatalyst. TiO: has emerged as an excellent photocatalyst material for
environmental purification. The TiO. works by only light. It is expected that the application range of the TiO: photocatalyst

extends greatly. Especially, it is expected to be used indoors. Objects of various shapes exist in the interior. Therefore, the
flexible substrate form can change easily when necessary. I think that it is necessary to form it on a flexible substrate. It is
possible to prepare strong adhesion and dense thin film by using a sputtering method. In this study, TiO: thin films deposited on
flexible substrate called PET film by RF magnetron sputtering method. The authors investigated the relationship between the

photocatalytic activity and the film thickness. From the result of X-ray diffraction patterns, diffraction peak intensities became
higher with increasing film thickness. From the result of electrical resistivities, it turned out that the optimal film thickness
existed. The measurement result of the oxidative dissolution reaction also showed that the optimal film thickness existed.
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Fig.1 Schematic diagram of RF magnetron sputtering apparatus.
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Table 1 Conditions of RF magnetron sputtering method.

Target 99.5%Ti
Background pressure =5.0%x10"Pa
Sputtered atmosphere Ar+40%0:
Working pressure 3.0 Pa
Input electric power 150 W
Distance from substrate to target 55 mm
Film thickness 400~1000 nm
Substrate PET film Sodalime glass
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Fig.2 X-ray diffraction patterns of TiO: thin films under various
thickness (PET film substrate ).
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Fig.3 X-ray diffraction patterns of TiO: thin films under various
thickness (Glass substrate ) .



24

2 Film
400 nm
15 500 nm
o
=
H 600 nm
2
51
2 700 nm
E-]
<
800 nm
0.5
- —-900 nm
0
300 400 500 600 700 800

%15 (201

(a=hv)/2[a.u.]

8)

~—400 nm
500 nm
600 nm
--700 nm
--800 nm
900 nm

1000 nm

3.5 4

Wevelength [nm]

X4 TiO. HEDOEE# 2L /28 EOWIEE (PET 7 41
U AR

Fig.4 Absorbance of TiO thin films under various thickness (PET

film substrate ) .

Band gap [eV]
K6 TO#BEDOEAZAL ST/ EDNY FFy v
(PET 7 4 V& 5:4R0)

Fig.6 Calculation of band gap Eg of TiO: thin films under various
thickness (PET film substrate ).

—Glass

2 il
i 400 nm
|
1.5 ',]?l ~-500 nm
g |
c . ----600 nm
£,
5 | 700 nm
2
2 |
< | 800 nm
05 |,
\ —-900 nm
\ T S
o — P e —+1000 nm
300 400 500 600 700 800
Wevlength [nm]

5 TiO: HROIIE 2 ZAb S 72 & EDOWOLEE (77 A0
Fig.5 Absorbance of TiO: thin films under various thickness ( Glass
substrate ) .

W (- ) Or7 7 RI27ay NLTHIRBZIE, %
HHT O B CHAR & 5 | SRl & BEARATE D D A NV BF
Y7 Eg &7z, Fig6 & Fig727 4 VA RIZI{LF 5 ~
RRIE LA LT A RICEILF 7 v e R L A0
FERERT. BEBINCAES N FF v v T OREE 2L
IR CE ol — ki T4 —ERIERLT ¥ >0
N F¥ vy TD32eV LAETH LI EDHER TS,
43 BEREMFAERER

Fig.8 |2 PET 7 4 V& RICERAILT- ¥ ~ OEE % 2L L
JIMEE L 72 & & OSRH LIRS T 2 00 BB SR E M 72 O A5 R
R SERANERIRGT 120 0 TR 12 HE L 72, SRALEIR ST
DHFHILETS0x 10'Q - mBEETHLZ Lbh 5.
BHVR IR 2 32 TESIPUEDS T A 5 T b 2 LA
AT &7z ENE VI EESAIEI IR 2o TV &,
JEIEAT 700 nm @ & X f b RVESIRIF LR L2 £
NULEE L 20 2 RSS2 b 2 L bHERRTE 72,
Fig9 (2T A M FICERALT ¥ » DEIE %2 284l & 4,
LAV R 2 O BRIRTEROWUERE R E R T, PET 7
LIV LT BT L7z & & LRIFRICERIMSIR A AT O SR T 4
T50x10'Q - mPEETH o7z Tz, RIS
ETESIEIRD T D> T D Z LD HERTE . BE)S
JEZ EBSIPLEDIEL o T E, EEAT 700 nm O

4000
~—400 nm
3000 500 nm
3 600 nm
)
S 2000 --700nm
=
< ---800 nm
KA
1000 900 nm
1000 nm
0 I
2.5 3 3.5 4
Band gap [eV]
M7 TO#ERORIEZ BRI LEEDONY FFy v T
("5 ZAFEAR)

Fig.7 Calculation of band gap Eg of TiO: thin films under various
thickness ( Glass substrate ).
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