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EFFECTS OF SOLVOTHERMAL SYNTHESIS CONDITIONS
ON THE MORPHOLOGY AND PERFORMANCE OF NITROGEN-DOPED TiO,

WANG Zu-yuan', QU Liang*, ZHANG Fu-xiang', YANG Ya-li', GUAN Nai-jia'
(1. Institute of New Catalytic Material Science, College of Chemistry, Nankai University, Tianjin 300071, China;
2. Refining & Petrochem Department , PetroChina Planning & Engineering Institute , Beijing 100083, China)

Abstract; The synthesis mechanism of nitrogen doped TiO, in ethylenediamine system, and the effects of pH
environment, reaction time and initial materials on its morphology and photocatalytic activity were investigated. The
results showed that alkaline environment and long reaction time were propitious to growth of Ti(); nanorods. Post-
synthesis can not make the morphology transformation of P-25 TiQ;. However, the absorption edge of P-25 TiQ,
after post-synthesis was obviously red-shifted. It can be concluded that partly destruction of TiQ; crystal structure
was propitious to nitrogen doping. Nitrogen content and nanorod structure affect photocatalytic activity of catalysts
under the illumination of visible light and ultraviolet light. The 97. 9% conversion of phenol with TOC degradation
ratio of 95% was observed in the 1, 7% nitrogen-doped TiO, under visible light illumination.
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Fig.1 TEM images of nitrogen doped TiO; samples
(a) NT -4; (b) NT-3; (¢) NT-2; (d) NT-1
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Fig.2 HRTEM image and selected area electron
diffraction of nitrogen doped TiO, sample NT-1
(a) HRTEM image; (b) Selected area electron diffraction
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Fig.3 TEM images of nitrogen doped TiO,

in growth process

Crystallization time/h; (a) 12; (b) 24; (c) 48; (d) 96
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Fig. 4 XRD patterns of N-P-25 prepared by solvothermal
treatment in ethylenediamine
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Fig. 5 HRTEM images of N-P 25 TiO, sample
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Fig. 6 UV-Vis spectra of N-P-25 TiO; in prepared by
solvothermal treatment ethylenediamine system
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Fig.7 The photocatalytic activity of N-TiO; samples
for phenol degradation under visible light
irradiation (1>>420 nm)
(1) NT -4; (2) NT-3; (3) NT-2; (4) NT-1
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Fig.8 The photocatalytic activity of N-TiO, samples
for phenol degradation under ultraviolet light

irradiation (4>>360 nm)
(1) NT -4; (2) NT-3; (3) NT-24 (4) NT-1
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