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Super Hydrophilic Properties of SiO,-TiO, Thin Film Prepared
by Sol-Gel Method
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Abstract TiO,-solution was added in SiO.-solution by various composition. Si0.-TiOz thin films were obtained
by the dip-coating method on the Si0, glass substrates, and then heat-treated at various temperature. Nano-
size TiO; particles dispersed Si0,-TiO: films showed absorption peak by quantum size effect at short
wavelength region 350~400 nm, which made them good candidates for non-linear optical materials and photo-
catalytic materials. The thickness of SiOy-TiO; films were 300~430 nm. The contact angle of SiO.-TiQ, films
for water was 5.3~47.9°, and therefore it is clear that Si0.-TiO, films have super hydrophilic properties and

the self-cleaning effects.

Key words Quantum size effect, photo-catalytic, super hydrophilic, self-cleaning effect.

"Corresponding author
E-Mail : csmior@kyungnam.ac.kr (C. S. Mun)

125

M o
o
o

¢ o xo
of
o 4 = [0
e
i
Iy
Ny o
S L X
W
€ e
N
fd

A
:(IJ{=|?
X
)
T

Ak

fex]
[o] =
& AL EAME anatase A
A A A9 AsIE 71A]

Ae e ¢ it B

, TiO, 4A12]

2 Tio, W AWIE Rolo) AN Be

T7} o]Fe) A &AL, Si0 TS H7leke] A
Si0,-TiO, ¥}l AFHufuhgo] ofsh 2154 & 2
o3t o7 ¥R ol Rty 9lx] .
weba] B Ao M= Si-alkoxide®t Ti-alkoxided &
TARE AHgste] E-Aye] 9.3 ZaAxg
Si0, 2] 713l Si0,-TiO, BHe-e Azste], Fxg o

b =1

L=



126 wpal .

T el A 7] 5oz R4S BAske BE
BB o) 2A5HS Fslel V|SHARE B8
MsA e ZASEY 24 FA.

B Ao A 7eRaiakgels Siogh To, 4
B ZH3L 93 S 2 tetracthoxy silane(Si(OCHs)s)
9} titanium isopropoxide (Ti(OCH(CH;))9)E, & 2=
ethylalcohol(C;H;OH)# isopropylalcohol(CsH,0H), 7M™
oA E(H,0)2 24 FFF, SWETS hydrochloric
acid(HCl), 2] th7] Sl 0% St 25 A3 Hst
o A7 ethylacetoacetate(FAcACYE AME-311.oH 22t
o Aok = SFOIAT

Si-YZAto| =9} Ti-dFAl|eg &3l FAll 7k
BHAE A¢ 7R 20t AR t2eg gy
Bo Ruy puH] wie FH3 ¢E Si0,Tio,
EFEAL A7) 7] vl SiOysolt TiOysold 4
7} 71 Baleld Az g f9E Az A%
Z4& Table 1, Table 28} 7t}

Tabled| YEFR 74719 A0 2 WkgS WA £mQl
ggFLe] AR F& AFA|EE ThEte A3
'8}111*1 A Zh o] Fdol YA S} =

7¥ete £EE 40°CE FAAIZIHA ZEEE A
} 2, olo}A Zu) HCIE A7HIFL 47 A &
A&ste FrEao F5TNES Psto] FHT

Azt 7HEEs] & SiO,-soldl TiOy-sobe 7t
z} 5, 10, 15, 20, 25, 30, 35, 40 wt% 718t SiO,-
TiO, ZH&9& AxF

Z}eRaiihgo] SEE §4-8 ARE3le] 899 He
7} A7+e] Aol wEl o] RA Wi=THE EAVE] 9
3 4R A7EE A EA (Model Brookfield DV-II+)E
ApgEl] =2 e, AeSgddels g ¢t
Y A A ZYPLYOZE AL

283 ZYo] AFHEE 73 WEA ] $F Si0;
fE2 ddsle) BE A 2 23S I A

s 2l AR BTN 79 el FAE 57t

oo (T A 2RI 2
O{l rN: rn‘.
ﬂ

12 mlo

mlo

A717] 93 OF ZHE FT 5 Aed €42 A4
o ARA P HMEHoT IHL F AL FrF 4
Table 1. Composition of SiO-sol (mol. ratio)

Si(OC,Hs)y H,0 C;H,0H HCI

Si0, sol 1 4 8 0.08

Table 2. Composition of TiO;-sol (mol. ratio)
Ti(OC,Hs), H,0 C;H,0H HCI
TiO; sol 1 2 4 0.08
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Fig. 1. Viscosity of Si0,-TiO, solution as a function of
reaction time.
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Fig. 2. TG-DTA curves of SiO»-TiO, gel (30% TiO;).
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Fig. 4. XRD patterns of SiO,-TiO, powder heat-treated at
900°C for 5 hrs. (a) 20 wt% TiO,, (b) 30 wt% TiO,, (c) 40 wt%
TiO,.
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Fig. 5. UV-Vis. Absorption spectra of Si0,-TiO; thin film
(30% TiO,) heat-treated at various temperature for 3 hrs.
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Fig. 6. SEM micrographs of Si0O,-TiO, thin films (30% TiO,).

Fig. 7. Thickness of SiO,-TiO; thin films (30% TiO»).
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