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Effect of Heat Decomposition Process and Thermal Treatment for TiO,
Xerogel Powder on Surface Organic Functional Groups

WU Wei  XI Wen-Jun™
(School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The changes of component and structure on the surface of TiO, xerogel powder prepared by sol-gel
method were chariterized at several temperature stages by XRD, DSC, FTIR, XPS techniques. Types and
proportions of organic functional groups on the surface of powder were studied at different calcination
temperatures. The results show that when the calcination temperature increases, O-Ti-O structure transfers from
the unordered complex reticulation and chain structure to the ordered crystal one. Surface carboxyl chelate
compound is one of the important factors affecting TiO, crystallization, 200~300 °C is the effective temperature
range in which quantities hydroxyl can exist. Carboxyl chelate compound starts decomposing at about 300 C ,
hydrophobic carbon chain groups are eliminated at 350 “C, and the rate of organic molecules elimination is

accelerated significantly at 300~350 °C.
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Fig.1  XRD patterns of TiO, xerogel powder calcined for

3 h at different temperatures
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Fig.2 FTIR spectra of TiO, xerogel powder calcined for
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Table 1 Peak assignmemt for IR spectra in the case of TiO, xerogel powder calcined for 3 h at 110 °C
Peak position / em™ 1030 1455 14441534 1629 2928 1750~3 600
Functional group COC stretching -CHs, -CH,- carboxylate 0C=0 C-H stretching -OH
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Fig.3 DSC curve for TiO, xerogel power
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Fig.4 Schematics for the process of xerogel powder heat decomposition
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Fig.7 Effect of calcination temperature on the FWHM of
Ti2ps, on the surface of TiO, xerogel powder
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Table 2 Atomic percentage of various chemical bonds for Ols on the surface TiO, xerogel powder

calcined for 3 h at 110 °C

Chemical bond and binding energy / eV C-0, H,0 533.61

C=0, contaminants 532.59

Ti-OH 531.7 TiO, 530.05

Atomic percentage / % 1.93

2.81 8.25 20.78
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Fig.10  Schemes for changes of two kinds of hydroxyl on the surface of TiO, xerogel powder at high temperature
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Table 3 Atomic percentage for various chemical bonds of C element on the surface TiO, xerogel powder

calcined for 3 h at different temperatures

Chemical bond / eV

Calcination temperature / °C

0-C=0 288.78 C-0.C=0 287 C-OH 286.13 C-C, contaminants 284.8
110 5.80 10.24 9.25 34.28
200 5.10 10.55 31.29
Atomic content /
o 300 3.25 11.48 29.94
0
350 2.03 6.23 22.99
450 1.67 4.64 23.09
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