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Abstract : As urbanization continues to accelerate, the discharge of urban sewage has also been on the rise.
Traditional sewage treatment technologies are gradually revealing their limitations in addressing the
removal of refractory organic pollutants. Advanced oxidation processes (AOPs) possess the ability
to generate highly reactive hydroxyl radicals, which endow them with robust oxidation capabilities.
Consequently, these technologies have been widely applied in the advanced purification and recycling
of urban sewage. This paper systematically analyzes the mechanisms and engineering applications
of major AOPs, including ozone oxidation, photocatalytic oxidation, electrochemical oxidation, and
Fenton-like reactions. It investigates the roles of these technologies in enhancing sewage treatment
efficiency, reducing energy consumption, and promoting sustainable development. The paper also
outlines the challenges faced by AOPs in practical applications, such as economic investment costs,
routine equipment maintenance, and effective control of by—products. Furthermore, it points out the
future development trends and optimization directions of these technologies, providing valuable
references for technological upgrades in the field of urban sewage treatment.

Keywords : advanced oxidation processes; urban sewage treatment; fenton reaction; photocatalytic oxidation;
environmental sustainability
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