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Abstract [ Objective| With the acceleration of industrialization, the concentration of pollutants in water bodies is continuously
increasing, posing serious threats to ecosystems and human health. To achieve efficient and environmentally friendly water purification,
novel oxidation technologies are urgently required. This review aims to summarize recent progress in the application of dielectric barrier
discharge ( DBD) plasma-photocatalysis for the degradation of organic pollutants, with particular attention given to the reaction
mechanisms and synergistic effects. [ Methods| Recent literature is systematically reviewed, focusing on the generation pathways of
reactive oxygen species, the electronic excitation processes, and their roles in improving degradation efficiency. Various catalyst
configurations and their performance in removing representative pollutants are also summarized. [ Results] DBD plasma-photocatalysis

systems exhibit significant advantages in the treatment of complex organic pollutants such as dyes, antibiotics, phenols, and pesticides.
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In the coupled systems, high-energy electrons and reactive radicals generated by DBD are found to facilitate the separation of

photogenerated electron-hole pairs on the catalyst surface, thereby enhancing both the production rate and selectivity of reactive

species. [ Conclusion ]

DBD-photocatalytic technology is characterized by a fast reaction rate, broad applicability, and high energy

efficiency, making it a promising strategy for water pollution control. Future research is expected to focus on the optimization of reactor

structures, the enhancement of catalyst performance, and a deeper understanding of synergistic mechanisms to promote large-scale

engineering applications.

Keywords non-biodegradable wastewater; dielectric barrier discharge ( DBD) ; photocatalysis; reactive oxygen species; advanced

oxidation processes ( AOPs) ; water pollution control
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Fig. 1 Process of Photocatalytic Oxidation for Organic Pollutants Degradation
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