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One-Pot Synthesis of Visible-Light Responsive TiO, in the
Presence of Different Amines
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Abstract Visible-light responsive TiO, catalysts were prepared by a one-pot method at low temperature in dif-
ferent amine systems using TiCl; as the precursor. The as-synthesized powders were characterized by X-ray
diffraction ultraviolet-visible absorption spectroscopy elemental analysis Fourier transform infrared spec-
troscopy and X-ray photoelectron spectroscopy. The results showed that the absorption regions of the as-syn-
thesized powders red shifted to the visible region and the ethylenediamine system was obviously prior to the tri-
ethylamine and diethylamine systems. The nitrogen atom was located at the oxygen site of TiO, lattice to form
O-Ti—N structure in the ethylenediamine synthetic system. Phenol degradation was used as a probe reaction to
evaluate the photocatalytic activity of nitrogen-doped TiO, and 97.88 % phenol was degraded after 6 h under vis-
ible light irradiation.
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Fig1 XRD patterns of TiO, prepared in different amine systems
a Diethylamine b Triethylamine ¢ Ethylenediamine TiCly dosage ml 1 2 2 4 3 6

Other conditions amine 8 ml 140 C 4 d.
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Table 1 N content in TiO, prepared in different amine systems and
its catalytic performance for phenol photodegradation under

visible light irradiation

TiCly N Phenol

Amine system  dosage content Crystal phase degradation
ml % ratio %
Diethylamine 2 0.29 anatase + rutile 51.59
4 0.25 anatase + rutile 51.27
6 0.24 anatase + rutile + titanate ~ 42.35
Triethylamine 2 0.44 rutile 44.28
4 0.38 rutile 35.76
6 0.34 rutile 33.91
Ethylenediamine 2 1.70 anatase + rutile 97.88
4 1.09 anatase + rutile 90.67
6 0.23 anatase + rutile 84.89

Reaction conditions catalyst 0.22 g phenol 40 mg L flow
rate I5L h 25T 6 h.

2.4

11

6 h 97.88% .
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