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Characterization of surface properties of titanium dioxide by
inverse gas chromatography
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Abstract: The surface energy and acid/base constants of three kinds of titanium dioxide (TiO,) were
measured by inverse gas chromatography (IGC) to investigate the effect of organic treatment on the sur-
face properties of TiO,. The non-polar surface energy of the samples were calculated by using different
molecular probes at different temperatures. The results indicate that non-polar surface energy y?of TiO,
decreases with the increase of organic cladding amount at the same temperature (within the testing tem-
perature range). As the temperature increases, yof TiO, decreases. Meanwhile, the acid-base compon-
ent of surface energy was studied by using polar molecules as probe molecules, revealing that the sur-
face of titanium dioxide is amphoacid. Since the surface of TiO, presents acidic, the reaction between
organic agents and the hydroxyl groups on the surface of TiO, leads to the decrease in the surface acid
sites and thus the surface acidity of TiO,. However, when excessive organic agent is added, some hy-
droxyl groups generated by organic agents hydrolyzation would not react with TiO,, resulting in the in-
crement of TiO, surface acidity.

Key words: TiO,, surface properties, inverse gas chromatography (IGC), organic agents
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Fig. 1 Correlation between InV, and 1/T of samples while non-polar solvent acting as the probe molecule
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Table 1 AG of titanium dioxides while non-polar solvent acting as the probe molecule

%/E’%‘l“ 1# 2# 3#
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1EBEE 25.6 0.968 33.0 0.984 39.9 0.998
IEELE 34.1 0.970 453 0.992 48.9 0.999
EEE 42.1 0.975 56.1 0.994 56.5 0.999
1EZShE 54.1 0.991 64.89 0.995 63.1 0.999

7.5 7.5 7.5
« T F 1# o P 2# « AR BE 3*
. g o HIZE o IR
50} 50t 50
g Ny Ny
= = E

/

25} b’/*{*’// 254 l—/é 25+ /

0 L L L L 0 L L L L 0 L L L L
0.0026 0.0027 0.0028 0.0029 0.0026 0.0027 0.0028 0.0029 0.0026  0.0027 0.0028 0.0029
(UK (UK (/DAK™

B2 WMERFEARS ST, #E@mnV, 51/TrEXME

Fig.2 Plot of Correlation between InV, and 1/T of samples while polar solvent acting as the probe molecule
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Table2 AG of titanium dioxides while polar solvent acting as the probe molecule

1# 2# 3#
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