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Discussion on Sustainable Transformation of Leachate Treatment in Domestic Waste
Incineration Plant
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Zhongshan Northern Public Utilities Environmental Protection Energy Co., Ltd., China Guangdong Zhongshan 528400
Abstract: The treatment of leachate from municipal solid waste incineration plants is undergoing a paradigm shift
from traditional "end-of-pipe treatment" towards "process synergy" and "resource recovery". This paper systematically
analyzes three structural contradictions in the current leachate treatment system: the mismatch between pollutant
complexity and unit process limitations, the conflict between high-energy consumption treatment modes and carbon
neutrality goals, and the tension between by-product accumulation and the lack of system closure. Based on this,
a sustainable governance framework centered on "Decoupling—Reconstruction—Regeneration" is constructed. This
framework emphasizes the pre-enrichment of carbon and nitrogen resources through front-end targeted pollutant
separation; the reconstruction of biological treatment processes with anaerobic ammonia oxidation (Anammox)
technology as the core to address carbon-to-nitrogen ratio imbalance; and the resource utilization and in-plant metabolic
integration of by-products such as concentrate and sludge through cross-media synergistic disposal. Furthermore, this
paper proposes that future leachate treatment systems should evolve into "Smart Energy—Resource Factories", relying
on material cycling and energy optimization to realize a role transformation from a "cost center" to a "metabolic node",
providing systematic solutions for the comprehensive green transition of incineration plants.

Keywords: Leachate; Sustainable treatment; Triple contradiction; Anammox (Anammox); Resource recovery; Metabolic

closed loop; Cross-media collaboration
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