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Preparation of Nitrogen-Modified Titania with Urea as Nitrogen Source
and Its Modification Mechanism

HUANG Tao, ZHANG Guoliang”, WANG Ling, LIU Liangjun, SUN Xiping
College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, Zhejiang, China

Abstract: A nitrogen-modified TiO, (N-TiO,) catalyst with different nitrogen content was prepared by a modified sol-gel method, using
tetrabutyl titanate as the precursor and urea as the nitrogen source. The catalyst samples were used in the photocatalytic reduction of Cr(VI)
under visible light, using formic acid as a hole scavenger to enhance the photocatalytic reduction reaction. The results demonstrated that the
N-TiO; catalyst had higher photocatalytic activity than bare TiO,, and the N-TiO, sample with 10% (molar ratio) nitrogen calcined at 400 °C
held the highest photocatalytic efficiency. The N-TiO, samples were characterized by X-ray diffraction, X-ray photoelectron spectroscopy,
Fourier transform infrared spectroscopy, and ultraviolet visible diffuse reflectance spectroscopy. The results showed that the higher photo-
catalytic activity of the N-TiO, sample calcined at 400 °C was mostly attributed to the melon condensation products, which acted as visi-
ble-light sensitizers.
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Fig. 1. XRD patterns of 10%N-TiO, calcined at different tempera-
tures. (1) 400 °C; (2) 500 °C; (3) 600 °C.
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Fig. 2. FT-IR spectra of TiO, and 10%N-TiO, photocatalyst samples
calcined at different temperatures. (1) Ti0,-400; (2) 10%N-TiO,-400;
(3) 10%N-TiO,-500. The number after the sample means the calcina-

tion temperature (°C).
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Fig. 3. XPS spectra of 10%N-TiO,-400 sample.
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Fig. 4. UV-Vis spectra of TiO, and 10%N-TiO, photocatalyst sam-

ples calcined at different temperatures.
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Fig. 5. Photocatalytic reduction efficiency of various N-TiO, samples
for Cr(VI) under visible light irradiation. (a) With different N contents;
(b) With different calcination temperatures. Reaction conditions:
C(Cr(VI)) =20 mg/L, C(TiO,) = 1 g/L, pH = 3.
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