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Abstract

The advancement of urbanization and industrialization has led to a surge in urban wastewater discharge, making sewage treatment
a critical measure for sustainable development. This paper reviews the evolution of urban wastewater treatment technologies, from
simple processes like sedimentation and filtration to the traditional activated sludge method. It focuses on analyzing the principles,
advantages, application scenarios, and existing challenges of activated sludge, biofilm, and membrane separation technologies, which
are often combined in processes such as membrane bioreactors to enhance treatment efficiency. Additionally, the paper explores the
potential of advanced oxidation technologies in degrading refractory biodegradable organic pollutants, highlighting that future urban
wastewater treatment will develop toward higher efficiency, lower carbon emissions, resource utilization, and intelligent systems.
This provides theoretical and practical references for technology selection, optimization, and innovation.
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