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One-Step Hydrothermal Preparation and Performance of
BiOBr/BiPO, p-n Heterojunction Photocatalyst

CHEN Yong-Sheng ZHENG Jian-Fei ZHU Si-Long XIONG Meng-Yang NIE Long-Hui”*
(School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: BiOBr/BiPO, p-n heterojunction composite photocatalyst was successfully prepared by one-step hydro-
thermal method. The physical properties of the samples were characterized by X -ray powder diffraction (XRD),
transmission electron microscope (TEM), scanning electron microscope (SEM), N, adsorption-desorption isotherm,
X-ray photoelectron spectroscopy (XPS) and UV-Vis diffuse reflection spectrum (UV-Vis DRS). The photocatalytic
activity of the sample was evaluated by degradation of rhodamine B under visible light irradiation (A > 420 nm), and
the effect of BiPO, content on the photocatalytic activity of the prepared materials was investigated. The main active
species in the photocatalytic reaction were determined by capturing experiment, and the photocatalytic mechanism
was proposed. The results showed that the optimum molar content of BiPO, was 10%, and the optimal catalyst
showed the best photocatalytic activity with the reaction rate constant of 0.14 min™, which was about 3.7 times that
of pure BiOBr. And it also exhibited amostly unchanged photocatalytic activity after three cycling experiments. The
improvement of catalytic activity is mainly due to the formation of BiPO,/BiOBr heterojunction, which improves the
separation efficiency of photo-generated carriers. In addition, the enhanced adsorption capacity of pollutants pro-
motes the improvement of catalytic activity. The hole and superoxide radical are the main active species in the pho-

tocatalytic process, and the order of the role of the three species is hole > superoxide radical > hydroxyl radical.
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Fig.1 XRD patterns of BiOBr, BPOB-5, and BPOB-20
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Fig.2 SEM images of (a) BiOBr, (b) BPOB-5, (¢c) BPOB-10, and (d) BPOB-20
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Fig.3 TEM (a) and high resolution TEM (b) images of BPOB-10
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Fig.4 XPS survey spectra (a) and high resolution XPS spectra (b~e) of the samples
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Fig.5 UV-Vis DRS spectra of BiPO,, BiOBr, BPOB-5,
BPOB-10, and BPOB-20
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Fig.6 N, adsorption-desorption isotherms (a) and pore size distribution curves (b) of BiOBr and BPOB-10
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Table 1 Basic parameters for as-synthesized samples
Sample (:1:*;/1) (CIZT;I) dyy,. /nm
BiOBr 23 0.19 30.0
BPOB-5 12 0.06 18.4
BPOB-10 20 0.16 31.5
BPOB-20 21 0.18 30.8
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Fig.7 Transient photocurrent responses (a) and EIS spectra (b) of BiOBr, BiPO,, and BPOB-10
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Fig.8 Visible-light catalytic degradation curves of rhodamine B over BiOBr, BPOB-5, BPOB-10, and BPOB-20 (a),

and corresponding kinetic linear fitting results (b)
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Table 2 First order kinetics fitting parameters for

BiOBr and BPOB
Sample % / min™! R
BiOBr 0.038 0.999 5
BPOB-5 0.099 0.979 2
BPOB-10 0.140 0.998 3
BPOB-20 0.082 0.993 3
BPOB-10-mixing 0.073 0.998 5
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Fig.9 Photocatalytic activities over BPOB-10 in four
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Table 3 Band structure parameters for BiOBr and

BiPO,
Sample Evpnne/ eV Eqgnns/ eV k,/eV ¢ /eV
BiOBr 2.13 -0.69 2.82 6.02
BiPO, 2.33 -1.87 4.20 5.52
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