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Fig.1 XRD patterns of the silica-modified TiO:

calcined at 400 °C for 2 h
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The wa and crystallite size of the silica-modified
TiO. samples calcined at 400 C and the BET

surface area at different temperatures

Table 1

wsioy  1wa BET surface area (m®* g~')

Crystallite
(%) (%) size(nm) 110 °C 400 T 800 € 1000 T

TS0 0 22.1 24.7 112.3 12.8 - 4.8
TS1 3.5 57.2 13.4 238.8 143.2 - 5.0
TS2 7.0 71.0 12.1 - 151.0 -

TS3 13.0 95.0 11.6 - - - -
TS4 40.0 97.1 10.5 406.2 374.2 245.2 9.4

wa: the mass fraction of anatase in sample

Sample

Crystallite size of anatase was esimated according to the anatase
(101) peaks at 2 0 =25. 3°.
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Fig. 2

XRD patterns at different temperatures

(a)TS2; (b) TS4
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Fig.4 The FT- IR transmission spectra of TS0

and TS3 calcined at 600 °C

Transmission electron micrographs of samples calcined at 400 °C
(a) TSO; (b) TS4
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Table 2  Binding energy of O 1 s and Ti 2 p of samples
Es/eV Nominal surface atom (% )
Sample
Ols Ti 2])1/2 Ti 2[)3/2 Si Ti
TSO 532.0 466.2  460.4 0 100
TS3 532.9 467.4 461.7 47.5 52.5
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Fig.5 The diffuse reflectance spectra

of samples
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Kinetics of the photocatalytic decomposition of methylene blue (MB) under different TiO. samples

(A) with different silica contents; (B) ST4 calcined at different temperatures
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Preparation and Characterization of Silica-modified Titanium Dioxide Nanopatrticles
by Co-precipitation Method*

LI, Zhi-Jie"? HOU, Bo'? XU, Yao' WU, Dong' SUN, Yu-Han'
(" State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan — 030001,
* Graduate School of the Chinese Academy of Sciences, Beijing 100039)

Abstract  Silica-modified titanium dioxides were prepared by co-precipitation method and then characterized
by XRD, FT-IR, XPS, TEM, and UV-Vis absorption spectroscopy. The results showed that there was a strong in-
teraction between SiO: and TiO-, and Ti — O — Si bonds formed on silica-modified titanium dioxide surfaces. The
addition of silica in TiO. particle could effectively suppress the formation of rutile phase, the decrease of surface
area and the growth of titanium dioxide crystals. The band-gap transition increased with the increase of silica con-
tent. In comparison with pure TiO, nanoparticles, the silica-modified TiO. nanoparticles exhibited better photo-

catalytic activity, and the activity increased with the silica content.

Keywords: Titanium dioxide nanoparticles,  Silica, = Co-precipitation,  Photocatalytic
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