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[Abstract] This study comprehensively analyzed the physicochemical properties, nutrient content, and heavy
metal levels in municipal sludge to evaluate its effectiveness in soil remediation and associated environmental
risks. Results indicate that municipal sludge contains abundant organic matter and essential nutrients including
nitrogen, phosphorus, and potassium. When properly pre—treated, it can serve as an eftective soil amendment.
Applying sludge significantly enhances soil organic matter content, improves water and nutrient retention
capacity, and stimulates microbial activity, thereby boosting crop yield and quality. However, the presence of

heavy metals and pathogens in sludge poses potential environmental risks, which require controlled

pre—treatment techniques and scientific application methods for mitigation.
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