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Properties of TiO, thin film coated on SnO, thin films by sol-gel method
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Abstract Hydrophilic and transparent TiO, thin film was fabricated by sol-gel method and the properties of contact angle,
surface morphology, and transmittance were measured. In addition, surfactant Tween 80 was used for increasing the
hydrophilic property of thin film. When the contents of Tween 80 in TiO, solution was 0, 10, 30, 50 wt%, the contact
angles of TiO, thin film were 41.4°, 18.2°, 16.0°, 13.2°, respectively. Fabricated TiO, thin film showed the photocatalytic
property that decomposed methylene blue and decreased the absorbance of solution after UV irradiation. TiO, thin films
fabricated with the solution of 30 wt% Tween 80 were deposited on glass (bare), antimony tin oxide (ATO), fluorine tin
oxide (FTO), indium tin oxide (ITO) coated glass substrates, and the contact angle and transmittance of thin film was
measured. The contact angles of thin films deposited on four substrates were 16.2~27.1° and was decreased to the range of
13.2~17.6° after UV irradiation. Especially, the thin films coated on ATO and FTO glass substrate showed high
transmittance of 74.6 % and 76.8 % in visible range, respectively, and low transmittance of 54.2 % and 40.4 % in infrared
range, respectively.
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Fig. 1. TG/DTA curve of (a) TiO, coating solution and (b)
Tween 80 solution.
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Several properties of TiO, solution and thin film with or without Tween 80

Specimen Contents of Viscosity of CA* of C.A. after UV Transmittance
1D. Tween 80 (Wt%) solution (cP) film () irradiation (°) of film (%)
TiO,-TO 0 1.55 414 28 78.0
TiO,-T10 10 3.73 182 16.5 80.0
TiO,-T30 30 5.53 16.0 132 82.0
TiO,-T50 50 7.32 14.8 12.8 80.5

*CA = Contact Angle of Water
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Fig. 3. Cross-section images of (a) TiO,-T0, (b) TiO.-T10, (¢) TiO,-T30, (d) TiO,-T50 thin films.
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Fig. 4. Absorbance of methylene blue solution decomposed by
TiO,-T30 and 3 layers of TiO,-T30 thin film afier UV irradiation
for 1 hr.
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Fig. 6. Transmittance of TiO,-T30 thin films deposited on (a)
Glass (b) ATO glass, (¢) FTO glass, (d) ITO glass substrate.
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Fig. 5. AFM images of TiO,-T30 thin films deposited on (a) Glass (b) ATO glass, (c) FTO glass, (d) ITO glass substrate.
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Table 2
Contact angel and transmittance of TiO,-T30 thin films deposited
on Giass, ATO glass, FTO glass, and ITO glass substrate

ATO FTO ITO
Glass
glass glass glass
CA () 16.2 227 259 271
CA after UV irradiation (°) 132 136 141 176

Transmittance (%) at 380~780nm  82.0 74.6 76.8 83.1
Transmittance (%) at 800~2500nm 79.9 542 404 77.0
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HE7)o) 7} =3 b?‘r o] 22 Wenzel modelel|r] & =
U0 ﬁﬂ%‘f& TAEHNA A We-e] HEZH)o
90°RTH A5 A, 980] e A mHoAY HE
7—?(9*)— eﬂv} oA HR HE2 T GolA|A Hi=
ol27 Ao} AR Aoy, zpe)A A} Fo) HE
74 Z47F 13.2°~17.6°% 315 EAdo] ditEl= AL &
A3

448 £

FE ST A5 5L Ad Tio, BFeke Az "o‘}
7] 18l APHEAA Tween 802 A sk Sol- gelH-S
o]-g-5le] LM AESET 100 mm/min®] LT R dlp
coatinggte] 2] 7| 9ol BluS A 23819ith. Tween
80> 500°C odollA BF Esldtls AL TG/DTAS
B3l I8, Tween 802 ko]l 0, 10, 30, 50
witnE F7HHol wel Az dbeh 3w HEe
41.4%04 14.8°2 ZEAUTE E3] 30 wi%2] Tween
80 Hrbeted Azt Wk 82 %] & 7MY F
& UERNSITE "7l gHke] 10, 30, 50 wi%e® =
7hdell wel GAE o]%e] vhute] A= HrkAe B
= Qs where] =g web 180 nm, 101.2 nm,
84.4 nm=E & AZE TiO, vFe oAt A}
N~ HERN AL,
methylene blueE Eslisl= FE] 548 HAFEITH
Glass, ATOZ®2], FTOZES2], ITOZEYSa] 7|3
Aol TiO, ¥hag sEste] ¥He A7) 9 HE:zba

= [e] . A= [e]
Xdél]’—;_— ;l-‘\:_‘ ﬂ_l‘ }HE

FHE-S STy EHY roughness= 7|3 &

of we}t tk2A YeRter, ATO, FTO, ITO 7]%
FEE TiO, U2l RMS roughnesst= 4 o &
At AzE wpEke 16.2°-27.1%9) FH HELS o
‘MU% AP Z2AE Fol= HEZO] 13.2°~17.6°2 B

At 53] ATORE-F2]9} FTO B2 7|3 fo|
He g5 7%1?*** AN 22t 74.6 %, 76.8 %
7%_ < L}EM“W T3k AolAl dolA
= 7‘74 8%, 59.6 %] E& FAHES VeI,
za%_ui ATOZ® 2], FTOZH A2 7|13 $1o =5+
TiO, Wheke 115 B4} FZa] EA] o3 094
7s3 AL At 7S FA 2= AL 7154 oluA
A3k feldll 48e] 7hsd Zlor e

£, do ofy
Jimrléim

1

o2t

3

Mo

i

[1] R. Wang, K. Hashimoto, A. Fyjishima, M. Chikni, E.
Kojima, A. Kitamura and M. Shimohigoshi, “Photoge-
neration of highly amphiphilic TiO, surfaces”, Advanced
Material 2 (1998) 135.

[2] O. Carp, C.L. Huisman and A. Reller, “Photoinduced
reactivity of titanium dioxide”, Solid State Chem. 32
(2004) 33.

[ 3] F. Saylkan, M. Asilturk, P. Tater, N. Kiraz, S. Sener, E.
Arpac and H. Saykan, “Photocatalytic performance of
Sn-doped TiO,”, Materials Research Bulletin 43 (2008)
127.

[4] P. Chrysicopoulou, D. Davazoglou, Chr. Trapalis and G.
Kordas, “Optical properties of very thin (< 100 nm) sol-
gel TiO,”, Thin Solid Films 323 (1998) 188.

[ 5] M. Takeuchi, T. Itoh and H. Nagasaka, “Dielectric prop-
erties of sputtered TiO, films”, Thin Solids Films 51
(1978) 83.

[6] K.S. Yeung and Y.W. Lam, “A simple chemical vapour
deposition method for depositing thin TiO, films”, Thin
Solids Films 109 (1983) 169.

[7] JH. Kim and S. Shiratori, “Characterization of TiO,/
Polyelectrolyte thin film fabricated by a layer-by-layer
self-assembly method”, Jpn. J. Appl. Phys. 44 (2005)
7588.

[ 8] H. Yanagi, T. Hishiki, T. Tobitani, A. Otomo and S.
Mashiko, “Thin film lasing from a dye-doped silica/tita-
nia composite”, Chem. Phys. Lett. 292 (1998) 332.

[9] N.K. Adam, “Surfactants and Interfacial Phenomena”,
(John Wiley &Sons, New York 1978) p.56.



