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Effect of Formamide on Microstructre and Photocatalytic
Activity of Mesoporous N-TiO,

WANG Wei-Gang HUANG Wei JING Wen-Heng® JIN Wan-Qin XING Wei-Hong™
(The State Key Laboratory of Material-Oriented Chemical Engineering,
College of Chemistry and Chemical Engineering, Nanjing University of Technology, Nanjing 210009)

Abstract: A visible-light-driven nitrogen-doped titanium dioxide (N-Ti0O,) photocatalyst was synthesized by sol-gel
method, using titanium tetrabutoxide as Ti-precursor and formamide as nitrogen source. The effect of formamide on
the microstructrue and the visible light absorption activity was also studied by means of XPS, XRD, low temperature
nitrogen adsorption-desorption, UV-Vis techniques. The results show that when the molar ratio of formamide to
titanium terabutoxide is 2, 4, 8 or 13, nitrogen-doped titanium dioxide will be obtained and the grain size,
mesoporous pore size and porosity will be in the range of 8 ~12 nm, 9~16 nm and 54% ~63% , respectively.
Especially, when the molar ratio is 13, the materials show excellent visible light absorption , the absorption band is
shifted to about 570 nm and the band gap is reduced to 2.18 eV, which is 1.02 eV less than that of pure TiO,.
Furthermore, the grain size, pore size, porosity of the material increase and the band gap decreases with the increase
in the concentration of formamide. The photocatalytic activity evaluation using methyl orange as model pollutant
shows that nitrogen-doped titanium dioxide is a better photocatalytic catalyst, and over 98.3% of methyl orange could
be degraded under indoor natural light after 7 h reaction when the photocatalyst is prepared with molar ratio of 13 for

formamide to titanium terabutoxide.
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Table 1 Pore Structure Properties of samples prepared
with different concentrations of formamide

Pore diameter /  Pore volume / Seer/ Porosity /
Sample
nm (em®-g™) (em®-g™) %
(a)x=2 9.2 0.30 104 54
(b)x=4 10.6 0.33 102 56
(c)x=8 12.1 0.43 120 62
(d)x=13 16.0 0.44 105 63
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Table 2 Band gap of samples prepared with different

concentrations of formamide

First absorption Band gap /  Second absorption Band gap /
Sample

edge / nm eV edge / nm eV
(a)x=2 402 3.08 — —
(bjv=4 407 3.05 545 227
(c)x=8 414 3.0 550 225
(=13 427 29 570 2.18
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