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ABSTRACT

The neutral TiO, sol was prepared by a sol-gel method using aqueous system. Fthanol was more stable than methanol used as
solvent in the preparation of TiO, sol. Using ethanol for the sol preparation, the hydrolysis rate of titanium alkoxide was increased
due to decreasing the size of alkoxy group being attached to its central metal than that for the case of using methanal solvent. The
ethanol solvent sol with composition of TTIP : AcAc : EIOH : H,O : PEG:HCI=1:1:8:50:0.5:0.15 (molar ratio) was stable for
more than 30 days and had no problem for coating. The TiO, thin film of about 1.5 lim thickness prepared from 10 times dipping,
drying and heat treating at 500°C showed uniform surface and fine microstructure. The transmittance of these TiO, thin film was 70%
in the visible region.
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Table 1. Starting Comparison of Sol Prepared for TiO, Thin Film

) Starting Material Molvar
Function Ratio
Material Formula
Titanium '
Precursor iso-propoxide (TTIP) Ti(OCH(CHs),),4 1
Reaction
controller Acetylacetone(AcAc) | CH,COH,COCH; 1
Methanol(MeQH) CH,0H
Solvent
Ethanol(EtOH) C,H;0H
Hydrolysis | 3rd distilled water | H,0O 50
Adhesion | Polyethylene glycol
additive (PEG) (CH,CH,0),0H 0.5
o 0.02
Catalyst Hydrochloric acid HCI 050
28 57k B9 YRR DAE FYH AR W)
=24 - FEH B4 AR
2. MElu

2.1. Tiozgétg

TiO, 28 A|Z3V] {5 SYEEEE ttanium iso-pro-
poxide(TTIP, 98%, Aldrich Chemical Co.), acetylacetone
(AcAc, 99%, Aldrich Chemical Co.), methanol(MeOH,
99.5%, Oriental Chemical Co.), ethanol(EtOH, 95.8%,
Oriental Chemical Co.), polyethylene glycol(PEG, Wako
Chemical Co., molecular weight : 600), HCI(35%, Ori-

ental Chemical Co.), &=&F “FA|(Milli-Q3 reagent water

system, Millipore Co)& ©|-&3% 32 S£F(3rd distilled
water)5 AHEEIOH, B A8S 99 7 dEde] EF
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2.2. TiO, ufat
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Fig. 1. Schematic diagram for the procedure of sol-gel drive
TiO, thin film.

Table 2. Stability and Coatability of Sol as a Function of HC]
Amount Using Methanol Solvent

i Stability of sol
HCl | Affection 1 Coata-
(mole)| of sol | P After After | piliy
10 days 30 days
0.02 | precipitate | — - - -
005 | YW g0 | gable | agglomerate | bad
clear sol
0.10 yellow 6.62 stable agglomerate | bad
clear sol
yellow
0.15 clear sol 6.60 stable agglomerate | good
yellow _ B
0.20 clear sol 6.49 | agglomerate
yellow B B
0.40 clear sol 6.46 | agglomerate
0.50 | precipitate | — - - —

# The coatability of sol was investipated after 10 days.

A3 HCIZ 0.05~0.15 mole F713} A4-2 A9ty &3
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Table 3. Stability and Coatability of Sol as a Function of HCI
Amount Using Ethanol Solvent

. Stability of sol
HCl1 Affection o Coata-
(mole)| of sol | P After After | i
10 days 30 days

0.02 | precipitate | — - - -

005 | YoHOW oo | stable stable bad
clear sol

010 | YOV Teeo | stable stable bad
clear sol

015 | YOV 674 | stble stable | good
clear sol

020 | Yelow | oea | table stable | good
clear sol

040 | YW eso | stable stable | good
clear sol

0.50 yellow 6.40 stable | agglomerate| ~
clear sol

% The coatability of sol was investigated after 30 days.
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Fig. 2. Surface morphology of TiO, film with dipping and
drying, 100°C: (a) methanol and (b) ethanol.
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Fig, 3. X-ray diffraction patterns of the thin film heat-treated at
each temperature for 60 min.
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