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Abstract Transparent TiO, thin films were prepared by the sol-gel method from titanium alkoxide aqueous solution
containing large quantities of water. To prepare the aqueous system sol, the chelate compound solution were prepared
from each 1 mole of titanium({V)iso-propoxide, acetylacetone and 8 moles of isopropyl-alcohol. And then the 50 moles
aqueous solution with the 0.02~0.50 moles of HCI for sol stability and the 0.3 mole of polyethylene glycol for coating
adhesion were precisely dropped on the chelate compound solution. TiQ, thin films were fabricated by dip coating, drying
and heat treatment at 400°C and their characteristics were investigated by XRD, SEM and UV-visible spectrometer. The
neutral sol of composition with TTIP: AcAc:IPA:H,O:PEG:HCI=1:1:8:50:0.3:0.15 (molar ratio) was
maintained stable sol condition and without problem for coating more than 30 days. The anatase phase TiQ thin film
prepared from 30 times dipping, drying and heat treating showed the flat surface and the fine microstructure of fracture
surface with about 2 pm thickness. Transparency of these Ti0, thin film was 80 % in the visible region.
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Table 1

Starting composition of sol prepared in this study

Function Starting material Molar ratio
Material Formula

Precursor Titanium iso-propoxide (TTIP) Ti(OCH(CH3)y), 1

Reaction controller Acetylacetone (AcAc) CH3;COH,COCHj,4 1

Solvent Iso-propyl alcohol (IPA) (CH3),CHOH 8

Hydrolysis 3rd distilled water H,O 50

Adhesion additive Polyethylene glycol (PEG) (CH,CH,0),0H 03

Catalyst Hydrochloric acid HCl 0.02~0.50
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Fig. 1. Schematic diagram for the procedure of sol-gel
drive TiQ, thin film.
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Table 2
Stability and coatability of sol as a function of HCl amount

HCl1 Affection of sol  pHof Stability Coatability
(mole) sol of sol *

0.02 precipitate - - -

0.05 yellow clear sol  6.72  stable bed

0.10 yellow clear sol  6.62  stable bed

0.15 yellow clear sol 6.60  stable good

0.20 yellow clear sol  6.49  unstable -

0.40 yellow clear sol  6.46  unstable -

0.50 yellow clear sol  6.37  precipitate -

*The stability of sol was investigated after 30 days.
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Fig. 2. X-ray diffraction patterns of the thin film heat-
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Fig. 3. TG-DTA analysis curve for the TiQ, bulk gel
(heating = 5°C/min).
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Fig. 4. SEM photographs of (a) surface and fracture surfaces for the TiO, thin film with (b) 10, (c) 20 and (d) 30 times
dipping.
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