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Research on the Optimization Path and Application Effect of Synergistic Treatment
Technology for Industrial Wastewater and Waste Gas
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Abstract: With the acceleration of industrialization, the emissions of waste gas and wastewater continue to rise, and
their high concentration and complex components have a significant impact on the ecological environment and public
health. The traditional separate treatment mode has problems such as high energy consumption, low efficiency, and
resource waste, making it difficult to meet the requirements of green manufacturing and the "dual carbon" goals. Based
on the characteristics of industrial pollution, this paper proposes a systematic model of "source reduction - process
coupling - end synergy - resource utilization", and constructs a multi-level composite governance system covering
advanced oxidation, wet absorption, biological coupling, and membrane separation. The application in typical industries
shows that this system achieves a COD removal rate of over 95% and a VOCs removal rate of 97% in the fields of
chemical engineering, electroplating, and pharmaceuticals, effectively balancing pollution reduction and energy
recovery, providing a new path for industrial clean production and sustainable governance.

Keywords: Industrial waste gas; Industrial wastewater; Synergistic treatment; Technology optimization; Resource

utilization
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