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Fig. 1 Phase diagram of Ti(OC4Ho) 4

EtOH-H,0 system
(Region A is the geFforming region, region B
(shaded area) is the dip coating region,

region C is the immiscible region)
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Fig. 2 SEM image of TiO; thin film surface
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Fig. 3 SEM image of TiO; thin

film cross section
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and coating cycles
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Fig. 5 XRD patterns of Ti0; thin films
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Fig. 6 XPS survey spectrum for
surface of Ti0, thin film
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Table 1 Composition of Ti0O thin film
according to XPS analysis (%)

Ti 0 C Na Ca

15.38 32.86 43.39 5.83 2.54
36.00 52.30 8.84 2.32 0.54

Film surface
Sputtered 300s

Sputtered 600s  35.07 53.39 8.71 2.25 0.58
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surface of Ti0; thin film
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Fig. 8 ESR spectrum of Ti** in

T1i0; thin film at room temperature

(Ti0, thin film heated at 500 C for 1h)
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Fig. 9 Transmittance of quartz plate and
quartz plate coated with Ti0; thin film

a —Quartz plate; b, c —Quartz plate coated with
T1i0, thin film repeating 5 cycles at 500 C

heat-treating 1 h and 2 h, respectively
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TiO> nanometer thin film prepared by sol gel

processing and its surface structure

Yu Jiaguo, Zhao Xiujian
State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, P. R. China

Abstract: The uniform transparent anatase nanometer Ti0, thin films were deposited on glass substrates by soFgel pro-
cessing. The diameters of Ti0; particles in the thin films are in the range of 40~ 80 nm. When the thickness of the films
is lower than 0. 45Hm, XRD patterns of films show no peak of anatase. T he chemical composition and the valency state of
the film were analyzed with X-ray photoelectron spectroscopy( XPS) and electron spin resonance( ESR). Experiment re-
sults show that besides Ti and O elements, there is a certain amount of residual carbon from the starting organometallic
components and a small amount of sodium and calcium ions diffused from the glass substrates. Although the valency state
of Tielement mainly exist in oxides of Ti( IV), there is a certain amount of oxides of Ti( II)) and Ti( II). The ultraviolet-
visible spectra of the Ti0O, thin films appear the wide adsorption band in the wavelength about 530 nm, which further con-

firms that there are a certain amount of oxides of Ti( II) and Ti( II) in the TiO; thin films.

Key words: TiO; nanometer thin films; solgel processing; surface structure
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