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Research on the Technological Path of Sludge Resource Utilization in Urban Sewage
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Abstract: Sludge from urban sewage treatment plants, as the main byproduct of the sewage treatment process, contains a
large amount of organic matter, nitrogen and phosphorus nutrients, heavy metals, pathogenic bacteria and other pollutants.
Improper disposal can easily cause secondary pollution. With the acceleration of urbanization in China, the production of
sludge has been increasing year by year. The traditional "landfill+incineration" disposal mode is facing problems such as land
resource scarcity, high carbon emissions, and resource waste. The resource utilization of sludge has become the core direction
to solve the disposal dilemma. This article focuses on the resource utilization of sludge from urban sewage treatment plants.
Firstly, the physical and chemical characteristics and disposal status of sludge are analyzed. Then, the mainstream technology
paths of composting for agriculture, building materials, energy, and valuable substance recycling are systematically sorted out.
The applicability of each path is compared from the dimensions of technical principles, core equipment, application conditions,
environmental benefits, and economic costs. Finally, solutions are proposed for the problems of heavy metal risk control,
process collaborative optimization, and policy guarantee in the implementation of technology. The future development trend
of "diversified collaboration+intelligent control" is also discussed, aiming to provide theoretical reference for the engineering
practice of urban sludge resource utilization, and to assist in the construction of "waste free cities" and the achievement of dual
carbon goals.
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