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Structural Design of Bismuth Oxyhalide-Based Catalysts and Their Applications Research in
the Field of Environment and Energy Li Ming-yang, HU Qing-song* (School of Environmental Science
and Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: With continuous industrialization, resource shortages and environmental deterioration have become major
issues that need to be addressed urgently. Since its discovery, the photocatalytic technology has attracted extensive
attention from researchers worldwide owing to its green and environmentally friendly nature, high efficiency, energy
conservation, and compliance with the concept of sustainable development. Although photocatalysis has great
potential for solving energy and environmental problems, the traditional photocatalysts suffer from issues such as a
narrow light response range, low light utilization rate, and high recombination rate of photogenerated carriers, which
severely restrict their development and application. Therefore, the modification of photocatalysts has become
important in this field. Semiconducting halogenated bismuth oxide (BiOX, X = CI, Br, or I) catalysts are highly
favored by researchers owing to their unique crystal structure, adjustable band structure, excellent charge separation
capability, and good photochemical stability. This article first outlines the structural characteristics of BiOX-based
catalysts, systematically summarizes the modification strategies to improve their photocatalytic activity (including
crystal plane engineering, morphology control, heterostructure construction, defect engineering, and element
doping), and discusses their applications in the energy conversion and environmental governance fields, such as in
pollutant degradation, carbon dioxide reduction, hydrogen peroxide preparation, and hydrogen evolution reaction.
Further, the application potential of the BiOX-based catalysts in the field of photocatalysis is clarified using typical
research cases. Finally, the challenges and future development directions for BiOX-based photocatalyst research are
discussed.
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Tab.1 Different modification strategies of BiOX catalysts and their photocatalytic effects
Modification Reaction condition Photocatalytic
Photocatalyst Ref.
strategy (Light resource) performance
300 W Xenon lamp Produce hydrogen peroxide
BiOCI/BiOBr Direct Z-scheme [41]
(7> 400 nm) (10.8 mmol/L, 2 hour)
element doping. Rhodamine B (100%) and
BiOCI-ST 300 W Xenon lamp [33]
O vacancy defect tetracycline (82%) degradation
300 W Xenon lamp Rhodamine B (100%) and
Ni-BiOCl element doping [39]
(1>420 nm) tetracycline (80%) degradation
300 W Xenon lamp Methyl orange degradation
Pt/Biy403,Clyo element doping [42]
(7> 400 nm) (98%)
Ofloxacin (98.57%- 93.1%)
2H-MoS,@SiO>@BiOX and
Direct Z-scheme 300 W Xenon lamp [43]
(X=CIl. Br) tetracycline (87.91%.
84.41%) degradation
350 W Xenon lamp Hydrogen production
BiOI (nanoflower) morphological control [44]
(7> 400 nm) (1316.9 pmol-h™"-g™")
KBiO3/BiOCl.
500 W Xenon lamp crystal violet (95%. 95%-
KBiO;/BiOBr. p-n heterojunction [45]
(1> 420 nm) 98%) degradation
KBiO3/BiOI
300 W Xenon lamp Congo-Red Degradation
BiOBrgsly s element doping [46]
(1> 420 nm) (97.9%)
500 W Xenon lamp
Au-BiOCl element doping CO; reduction [38]
(1> 420 nm)
300 W Xenon lamp Methyl orange degradation
CuTNPc¢/BiOBr 1I-scheme [47]
(=420 nm) (97%)
500 W Xenon lamp
(7> 420 nm) Rhodamine B degradation
BiOX/NaBiO; (X=Cl. Br. D p-n heterojunction [48]

(BiOCI/NaBiOs: 125

W Mercury lamp)

(47.6%- 40.1%-. 17.34%)
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