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Preparation of Photocatalyst Titanium Oxide Films

by Ion Beam Assisted Deposition
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Abstract
Titanium oxides are well known as typical photocatalyst materials and have aggressively been studied in

many fields. In the present work, we have produced titanium oxide thin films (100-300nm) on glass substrates

using the ion beam assisted deposition apparatus with a filamentless oxygen ion source at low temperature. After

annealing the films at temperatures ranging from 300 to 600 °C in air, the crystalline phases, the film composition,

the optical properties and the adhesion were examined. The photocatalytic activity of films was studied by

measuring the contact angle against a waterdrop on the film surface and was discussed by considering other film

properties.
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Table 1 Preparation conditions of titanium oxide
thin films

Preparation method ion beam assisted deposition (IBAD)

lon Species Q,, O, Ar

Gas fed to ion source 0., Ar

Gas flow rate/sccm* 0-10 (0., Ar)
lon energy/eV 200

lon current densitv/ul/em? 40-60
Ti (99.9%)

Evaporation rate/A/s 0.5

Evaporation materials

Substrate temperature/’C <100
1 X10-*

*scem: standard cubic centimeter per minute

Pressure during deposition/Pa

Fig. 1. Schematic illustration of the contact angle
(#) against a waterdrop on the film sur-
face.
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Fig. 2. XPS depth profiles of the titanium oxide
film (300nm) deposited on a glass sub-
strate.
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Fig. 3. An example of GXRD patterns of titanium

oxide films deposited on glass substrates.
(A: anatase phase)
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Fig. 4. Variation of the intensity of the anatase
(101) peak at 26 =25" in GXRD patterns as
a function of the annealing temperature
after the film preparation.
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Fig. 5. Absorption spectra of titanium oxide films

deposited on glass substrates as a function
of the wavelength.
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Fig. 6. Variation of the absorption energy of tita-
nium oxide films deposited on glass sub-
strates as a function of the annealing tem-
perature after the film preparation.
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Fig. 7. An example of relations between contact
angles of water drops on titanium oxide
films and the annealing temperature after
the film preparation.
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Fig. 8. An example of relationship between com-
plements of contact angles (90°—¢) and
the intensity of anatase (101) peak at 20=
25" in GXRD patterns as a function of the
annealing temperature after the film prepa-
ration.

WMEZFh#hFig. 4 5 L UFig. 7 O#5M% & L2 Fig. 8
gL, ZZTH, Fig. 4I2BWT7F+7—¥HA
(101) OE—7MEEE LTERRLT -2, Fig. 70
P U G B =Y 7V D OFSRER L, #
filfy (0) O (90'—0) exflbs i, FRLD, il
B X BT I X 2 A(101) OF5 i & kA (0) DfllE

ANNEALING TEMPERATURE /°C

Fig. 9. Adhesion of titanium oxide films deposited
on glass substrates as a function of the
annealing temperature after the film prepa-
ration (pull-off test).
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