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Abstract Against the backdrop of ecological civilization construction and " carbon peak" and " carbon neutrality" goals, this paper
focuses on the challenges faced by low-carbon and green sludge treatment, and proposes targeted sludge reduction plans. Sludge is a
complex composed of organic and inorganic substances, but previous research on sludge degradation has mainly focused on reducing the
conversion rate of organic matter to biological cells, without in-depth analysis of sludge characteristics. [ Objective] This paper is to
more accurately reflect the operating status of wastewater treatment plants by subdividing sludge characteristics, and provide reference
for the technical research of sludge reduction in China. [ Methods] Specifically, this paper focused on 14 wastewater treatment plants
in the central urban area of Chongqing, and for the first time divided sludge production into five quantifiable parts: chemical oxygen
demand( COD) removal sludge production, external carbon source added sludge production, influent inorganic suspended solids (ISS)

sludge production, phosphorus removal agent added sludge production, and endogenous respiration consumption. The impact of each
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part on the overall sludge production was analyzed in depth, and the operating status of the wastewater treatment plant was fed back
accordingly. [ Results] And in this paper, we proposed for the first time three innovative quality reduction pathways: sand control in
pipeline networks, drug control in treatment, and strengthening internal consumption, clarifying the key factors that intervene in
endogenous respiration consumption and providing new ideas for sludge management. Through these measures, wastewater treatment
plants could effectively reduce sludge production, improve treatment efficiency, and thereby reduce environmental burden.
[ Conclusion] 1In the end, we choose two typical types of wastewater treatment plants and developes feasible sludge reduction plans.
This paper can lay an important foundation for the research of sludge reduction technology, and provide theoretical support and practical

guidance for China’s wastewater treatment industry, promoting the pace of ecological civilization construction and achieving sustainable

development goals.

Keywords wastewater treatment plant (WWTP)
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Fig. 5 Summary Plot of SHAP Values for a Machine
Learning Model
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