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Phase Structure Regulation and Photocatalytic Degradation Properties of a/B-Bi,O; Films
Prepared by Plasma Spraying-Chemical Vapor Deposition

WANG Zhenyu, LIU Yancai, CHEN Kun, QIAO Jianghao, LI Xiaowei
(School of Materials Science and Physics, China University of Mining and Technology, Xuzhou 221116, Jiangsu, China)

Abstract: To obtain easily recycled photocatalyst and improve the reusing practicability for waste water treatment, Bi,Os films were
prepared by a plasma spray-chemical vapor deposition method , and the effects of deposition temperature and heat-treatment
temperature on the morphology and phase composition of Bi,O5 films were investigated. The morphology and composition of the
films were characterized by field-emission scanning electron microscopy, X-ray diffraction and high-resolution transmission electron
microscopy. The band gaps of a/B-Bi,O; at different heat treatment temperatures were determined by ultraviolet-visable diffuse
reflectance spectrometry. The results show that the deposition temperature and heat-treatment temperature affect the microstructure of
Bi,0; films and the proportion of o and p phases, while the influence of deposition temperature is more dominant rather than that of
heat-treatment temperature. The proportion of  phase gradually converts to o phase and the band gap of a-Bi,O; and B-Bi,O3
increases when the heat-treatment temperature increases. The Bi,O; films exhibit a good photocatalytic degradation performance for
Methyl Orange and Bisphenol A.
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Fig. 1 Schema of plasma spray—chemical vapor deposition process of Bi,O; in a chamber
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Fig. 2 SEM images of Bi,O; films at the deposition temperatures
0f220 °C (a), 300 ‘C (b) and 400 C (c)
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Fig. 3 XRD patterns of Bi,O; films obtained with three
substrate temperatures of aluminum foil
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Fig. 4 Comparison of morphology among original Bi,O; film deposited at 300 C and after heat treatment at 375 C, 425 °C, 475°C
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Fig. 6 Changes in the mass percent of a-Bi,O; and B-Bi,O3
after heat treatment at different temperatures
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Fig. 5 XRD patterns of Bi,O; film after heat treatment at
different temperatures and original samples
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Fig. 7 TEM, HR-TEM and (Fy, F,, F3) FFT of heat-treated Bi,O3 films at 425 ‘C
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(b) Plot of (ahv)* versus (hv) of Bi,Oj films at different temperatures
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Fig. 8 Plots of UV—Vis DRS and (ahv) versus photon energy (hv) of Bi,Os films at different temperatures
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Fig. 9 Details of XRD patterns from 26.5° to 28.5° in Fig. 5
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(b) Curve diagram of MO removal rate of heat treated

films at different temperatures
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Fig. 10 Histogram of 120 min MO degradation efficiency and curve diagram of MO removal rate of heat treated films at different

temperatures
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(a) Cyclic degradation curves of the film

(b) Cyclic degradation efficiency of the film at different cycles

B11 425 CHAKEER B A 30 1 At 1 e
Fig. 11 Cyclic degradation properties of the film heat treated at 425 C
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