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Abstract

Urban sewage treatment plants generate a significant amount of sludge while purifying water. Efficient and safe resource utilization
of sludge has become a core issue in environmental protection and resource management. This article examines the characteristics
of sludge generation and systematically reviews the main resource utilization technologies, including land use, energy conversion,
and material reuse. It also delves into the principles and application conditions of typical technologies such as anaerobic digestion,
thermochemical conversion, and biological treatment. Based on this, the article discusses the environmental pollution risks and safety
control requirements in the process of sludge resource utilization, emphasizing the need to establish and improve product quality
standards and a comprehensive supervision mechanism. Finally, it proposes strategies to promote technology integration, enhance
policy support, and build a full lifecycle management system, aiming to provide systematic theoretical support and practical pathways
for the resource utilization of urban sludge in China.
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