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Abstract

In the context of the continuous intensification of water resource shortage and the gradual acceleration of urbanization, sewage
treatment systems are playing an increasingly crucial role in promoting the recycling of water resources and ensuring water
environmental security. In the field of nitrogen, phosphorus and trace pollutant removal, traditional secondary treatment processes
have exposed certain limitations. It is quite difficult for them to meet the requirements of high-standard discharge and water quality
reuse. Advanced wastewater treatment processes that integrate physical and chemical enhancement, biological enhancement, and
green resource utilization can effectively reduce residual pollutants in tail water and promote the comprehensive recovery of nutrients
and energy from sludge. It not only provides renewable raw materials for downstream industries and agriculture, forming a multi-
dimensional cycle model of water, matter and energy, but also optimizes the effluent quality, reduces the load of nutrients and
greenhouse gas emissions.
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