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Super Hydrophilic Properties of ZrO; Thin Film Containing TiO, Photo-Catalysis
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ABSTRACT A ZrO, coating solution containing TiO, photo-catalysis, which is transparent in visible light,
was prepared by the hydrolysis of alkoxide, and thin films on the SiO, glass substrate were formed in a dip-
coating method. These thin films were heat-treated at temperatures ranging from 250°C-800°C and their
characteristics were subjected to thermal analysis, XRD, spectrometry, SEM, EDS, contact angle measurement,
and AFM. Tetragonal ZrO, phase was found in the thin film heat treated at 450°C, and anatase TiO; phase
was detected in the thin film heat-treated at 600°C and above. The thickness of the films was approximately
300 nm, and the roughness was 0.66 nm. Thus, the film properties are excellent. The films are super
hydrophilic with a contact angle of 4.0°; moreover, they have self-cleaning effect due to the photo catalytic

property of anatase TiOs.

Key words ZrQO. film, dip-coating, super hydrophilic, photo-catalysis, self-cleaning effect

1. M

=2
—

dutr o7 710 Foll 9sle] 7|AHS WA, =

o AxoleAEAS YN, 227 - sjatdoz o
e S5 WP HE 24V 1egH, B,
A ZYAZ ALGSI A 2eln A, <)
40 54 gl Se £, HA 44
& 01%6}04 HEROR ABHAL 0 B svHEE
Vo R AN, S, SRz, A Sl B
Ao BT AT Ge| 4 vlEAT BN
spote 2 Yo WP e $USE Jeln 5
3 oy Gl S5d T4 Fo gHol Bol 4
ug A AR 37 e o
ae)3, TIosE Fee) AEH Atz waclE, §
A, fA L AReA B F 7Y ROR dY
ol Qlom, Aol Eho Feehbge] o 5
g dEe] vhe vEAt werse] olste] trd /)%
2 WA A8EsE A7t U olFolAT o)
of, e AESo] AR Yk szHisllE T
22 7R 5% ARSAN 247 A2 ¥ ohE, o

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

211

47@}%_; Wgsle] Be 471 A
=23} A9 A et ek AslEo s g
1—5— 30+ 7558 el
oIk Ea ofel 1) 712e) B i
s Rz S8 H T
A HHAZA G e 2

O_u_4

O
T

=y

1

2 2 op :|o

St Hbete] zhzbol gk
14 AF3E Bl Zro] throA o] FoA]
] o EASIER 3l A2
=S St ol #g
OVV] 2 AA ot
w2ha B A4 = zirconium propoxide (Zr(OCsHy),)
9} titanium iso-propoxide (Ti(OC3H;),)¢] 7FrislE o
Xl ZrO9} TiO, &5 AFe Hle= EFsto] Sio,
f2] 719l dip-coating ZZAH| A 9 3, TR
71 SellA 250°C~800°C B2l ste] FEA(TG/DTA),
X-A 3] 54 (XRD), 3524 (UV-VIS Spectrometer), U]

A F-Z(FE-SEM), EDS¥-4], 282 H&Za) ¥4 AR

ATES 1

7](Atomic Force Microscope) &4 5= T3 dlute]
EREAS dste] A2 71548 AERE &8 7S
Abshed 548 T



212 A7 &

Table 1. Composition of ZrO,-sol.

o b - EE S

(mol. ratio)
Zr(OC;H7), H,O C,HsOH HNO; CH;COCH,COCH;
ZrO, Sol 1 4 8 0.11 1

Table 2. Composition of TiO,-sol.

(mol. ratio)
Ti(OC5Hy)4 C,HsOH
TiO, Sol 1 4
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Fig. 1. TGA and DTA curves of ZrO,-TiO, gel.
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Fig. 2. X-ray diffraction patterns of ZrO,-TiO, gel heat-treated at each temperatures for 30 min. (a) 450°C, (b) 600°C, (c) 700°C, (d) 800°C
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Fig. 3. Contact angles of ZrO,-TiO, thin films heat-treated at
each temperature for 30 min.
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Fig. 4. Contact angle images of ZrO,-TiO, thin films with various
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Fig. 5. Comparison of contact angles of water on various
substrate including ZrO,-TiO, thin film. (a) slide glass, (b) tile,
(¢) ZrO,-TiO, thin film, (d) alumina substrate.
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(a) scan rate 0.7 Hz 5 m size
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Fig. 9. AFM topography of the ZrO,-TiO, thin film heat-treated at 600°C for 30 min.
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