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Synthesis of Visible Light Responsive B-Doped TiO, by Hydrothermal
Method and Its Photocatalytic Activity in Phenol Degradation
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Abstract Boron-doped TiO, was successfully synthesized by the hydrothermal method. Characterization results of X-ray diffraction
ultraviolet-visible spectroscopy transmission electron microscopy and X-ray photoelectron spectroscopy showed that the doping of B
did not influence the crystal phase and the particle size of TiO, and B—O-Ti bonds were formed. Furthermore the catalyst showed
reasonable visible light response. Phenol degradation was used as a probe reaction to evaluate the photocatalytic activity of B-doped
TiO, under visible light and excellent photocatalytic activity 100% phenol degradation in 5 h  was achieved.
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Table 1  Average particle size and B content measured by XRD 2 TEM
and ICP respectively of the B-TiO, samples B-TiO,
Sample Particle size nm B content mol% B 13 nm B
TiO, 12.9 0 B
1% B-TiO, 13.8 0.27
2% B-TiO, 13.5 0.52 5% B XRD
3% B-TiO, 13.6 0.74 . B TiO,
4% B-TiO, 12.6 0.86
5% B-TiO, 12.9 1.05

2 B TiO, TEM
Fig 2 TEM images of the B-TiO, samples
a TiO, b 1%BTiO, ¢ 2%B-TiO, d 3%B-TiO, e 4%B-TiO, f 5%B-TiO,

2.3 UV-Vis . B TiO,
B TiO, UV-Vis 3 B
TiO, 400 nm 450~800 nm
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Fig 3 UV-Vis spectra of B-TiO, samples with different B contents
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Fig4 B 1s XPS spectrum of the 5% B-TiO, sample

Fig 5 Photoactivity of the B-TiO, samples with different B
contents for phenol degradation
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Fig 6 Effect of the amount of the 2% B-TiO, catalyst
on the phenol degradation rate
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