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Fabrication of super hydrophilic TiO, thin film by a liquid phase deposition
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Abstract Super hydrophilic TiO, thin films with photocatalytic property were successfully fabricated on a glass substrate
by liquid phase deposition (LPD). The TiO, thin film formed nano particles on a surface at 70°C. As an immersion time
in TiF, solution increased, the thickness of thin films gradually increased. TiO, thin film showed a water contact angel of
below ca. 5° and the transmittance of ca. 75~90 % in visible range. In addition, TiO, thin film showed the photocatalytic
property to decompose methyl orange solution by the illumination of UV light. The surface morphologies, optical properties
and contact angel of prepared thin films with a different immersion time were measured by field emission scanning
electron microscope (FE-SEM), atomic force microscope (AFM), UV-Vis spectrophotometer and contact angle meter.

Key words TiO,, Thin film, Super hydrophilic, Photocatalyst, LPD

AR 2 o3} =12~ Ti
WA o3 234 Tio, whet A=
s, XS, #SFs|*, AefH*, FHZ*
#SrAlEte] 71y A} - FAaAAE, Mg, 153-801
wxgtokr by Al A28k, A1e 133-791

(2010 99 17Y H<F)

(2010 109 4 AALEE)
o109 109 119 AXE)

_I

2317 Tio, ¥e O—H’E} Aol 93] f7 71 o AFHOE Az AxH
| 3 3ttt TiF, &89 A AIZke] F7ld ] wet date] FAE

2 o 5° ol3te] HEZF FHAFH A ¢F 7590 %o FHEES HAFUT B Xﬂilﬂ
3] WH AR §A-E Fallsts G EAHS RAFAT AAAIZ 24 wet Alzxd 6}
Z7}5 FE-SEM, AFM, UV-Vis, contact angle meterS ©]-&3}o] 23 3}9]t}.

.M 2 TiO, Bk sol-gel, sputtering, chemical vapor

deposition(CVD), layer-by-layer(LBL)¥, liquid phase

TiO, Bk =3+ Az}, 33t sty EAS 7H7] deposition(LPD)H 3} 752 tjst Wi Eo) <3| Alxd

e wWe FES U 9@[1] TS TiO= AME TH4-8]. 53] 4 37gWel LPD ¥ ¥z 37

WA (anti-fogging), ¥t (anti-bacteria)ys-& 7Feds A o] sl ot FAE U SALRE Alofslr] &olst
O OEA YEe) Ajolr] RG] B@ A7k ule o ojEs 29 el gEe 2 9

%}H%}ﬂ] o]To%z]z A2, 3]. TiO, FFvl= 37 LPDHoll 23k TiO, vF A|lZze= A i](T1F4, TiCl,)

°odBAe N8, BANA Teld B gah B Bo| ko] gl Swol pHE AT ¥ /e 5

22 WS, ARE A8 Belslel Awsts B4 o] FHNA 100°C olste] LS fASA P

Al

o
T
o
1=}
rlo

o

;V

= 2l ik 7ol ) vlate] T @ AASEE Aojsle] 7%
Qo) ks Alxsk= 7]so|th8].

*Corresponding author 2 AFoxe BE 548 Ad Tio, ¥9e LPD

Tel: +82-2-3282-2435 MO ola=] A1 =A = wlato] ¥ W kA

Fax: +82-2-3282-7814 He olgste] dd e wh ]

E-mail: jhkim@kicet.re kr S48 IRl AlxE vl UVE 24Kl methyl



228 Hyun-Ho Jung, Jin-Ho Kim, Jonghee Hwang, Tae-Young Lim and Duk-Gun Choi

orange(MO)Y& #3llek= E&50 54 gl

2. A

LPD Weol 2J3+ TiO, vFet A z3)7] 918 titanium(IV)
fluoride(TiF,, AldrichyS AR&-3ISiTH &9e] Fre
0.04 M, pH= NH,0HE ARE-3l] pH 2.022 A3}
Gt 71He 2= slide glassE AREsl] 2143]E]E 9
3] KOH 1.0 wt% &9 (in S7F : g =2:3)l 7]
s 9 5108 259 AEE & FHRTFE ©]
§3to] AT TiF, §4o fEl71vs A% §
ol 70°CE fFAISFEA 30, 60, 90, 120%

o AAst TiO, ¥e Az, vt Al 122
= Fig. 19 YepASIT

Azg vhe] mAlFRE ZRIs] 918k field
emission scanning electron microscope(FE-SEM, JSM
6700, JEOL)YS AR&-3l9aL vhet ¥we] Z%+= atomic
force microscope(AFM, JSPM5200, JEOL, Japan) ©]
gl ZaeaL, ko) Aok BAS R4S 9

M1 oft |

Fig. 1. Schemetic diagram for fabricating super hydrophilic thin
films.
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Fig. 2. SEM images of TiO, thin films as a function of immersion time: (a) 30 minutes, (b) 60 minutes, (c) 90 minutes and
(d) 120 minutes.
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Fig. 3. AFM images of TiO, thin films as a function of immersion time: (a) 30 minutes, (b) 60 minutes, (c) 90 minutes and
(d) 120 minutes.
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Fig. 5. Transmittance spectra of TiO, thin films on glass
substrate as a function of immersion time in TiF,.
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Fig. 6. XRD patterns of TiO, thin films.
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Fig. 7. Photodecomposition of methyl orange solution as a
function of immersion time into TiF,: (a) methyl orange solu-
tion, (b) 30 minutes, (c¢) 60 minutes, (d) 120 minutes and

(e) 180 minutes.
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Fig. 8. Water droplet images and contact angles of TiO, thin

film fabricated on LPD method with the immersion time: (a)
30 minutes, (b) 60 minutes, (c) 90 minutes and (d) 120 minutes.
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