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Abstract

During wastewater treatment,nitrogen and phosphorus are key pollutants responsible for water eutrophication,and their removal
performance is directly related to the water quality security and ecological stability of receiving water bodies.Focusing on the
core issue of synergistic nitrogen and phosphorus removal,this study systematically analyzes the intrinsic mechanisms of their
simultaneous reduction under different treatment conditions by examining the occurrence characteristics of nitrogen and phosphorus
in wastewater,their migration and transformation relationships,and the coupling effects during treatment processes.Through a
comprehensive investigation of the operational characteristics of biological,physicochemical,and combined treatment processes,the
main control factors affecting synergistic nitrogen and phosphorus removal and their interaction mechanisms are identified.On this
basis,operation-oriented control strategies for synergistic removal are discussed,providing technical references for improving nitrogen
and phosphorus removal efficiency and enhancing the operational stability of wastewater treatment systems.
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