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Abstract

Heavy metal contaminated soil has become a critical challenge in current ecological and environmental management. The pollution
sources are complex, the pollutants migrate easily, and their toxicity persists for long periods, posing serious threats to agricultural
production and human health. To address this issue, soil remediation technologies have advanced in recent years, encompassing
physical, chemical, and biological methods, gradually forming a diversified and integrated technical system. Physical remediation
focuses on isolating and intercepting pollutants and in-situ treatment, chemical remediation emphasizes reaction conversion and
stabilization, while biological remediation aims at ecological reconstruction and pollution degradation. Different remediation
approaches exhibit diverse trends in practical applications due to differences in pollution characteristics, regional conditions, and
costs. By comprehensively analyzing the technical selection, implementation process, and effectiveness evaluation of typical
remediation cases, we can provide theoretical support and practical references for the efficient remediation of heavy metal
contaminated soil in the future, promoting the scientific and standardized development of remediation projects.
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