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Abstract: Urban sludge treatment and disposal in China have entered a new phase, shifting from simple treatment to resource
utilization. The application of stabilized sludge in land use has been shown to positively contribute to the accumulation and
sequestration of soil organic carbon (SOC). This paper reviewed the methods, standards, and mechanisms of SOC response in
sludge land use, and found that sludge land use not only improved soil properties but also effectively enhanced SOC content.
By comparing different application methods, it was found that the combined approach integrating landscaping and ecological
restoration demonstrated significant development potential. The mechanisms underlying the impact of sludge land use on SOC
were further summarized, including aspects of sludge organic matter composition, physicochemical processes, and microbial
drivers. In terms of physicochemical process, sludge application significantly altered soil structure and pH, thereby

influencing SOC transformation and sequestration. Regarding microbial processes, changes in microbial communities and
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functions following sludge application are key factors affecting SOC turnover, with microbial residues playing a critical role in

SOC accumulation. By systematically reviewing relevant research progress domestically and internationally, this study can

provide theoretical support and guidance for the sustainable management and land use of sludge.
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Table 1 Sludge production and resource utilization rates in

typical countries or regions
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Table 2 Comparisons of different sludge land use methods
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Table 3 Requirements for the properties of sludge in different land use methods according to current standards
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Figure 1 ~ Schematic diagrams of mechanical ditching and sludge

application in a nursery, Lu’an, Anhui Province
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Figure 2 Comparisons of a degraded tailings land in Ma'anshan, Anhui

Province before and after restoration
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Table 4 Effects of sludge application on the increase of SOC content
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