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Abstract

The article systematically discusses the physical, chemical, and biological remediation techniques for soil heavy metal pollution. In
physical remediation, the backfill method and soil replacement are intuitive and effective but costly and prone to secondary pollution;
leaching is suitable for soils with good permeability, offering high efficiency but at the cost of soil structure damage. In chemical
remediation, chemical fixation is simple to operate and can fix the form of heavy metals, but it carries the risk of reactivation.
Oxidation-reduction methods can alter the valence state of heavy metals but require precise control of reaction conditions. For
biological remediation, phytoremediation is environmentally friendly and economical but has a long cycle, while microbial
remediation is widely applicable but is sensitive to the environment and slow in restoration. Each technique has its advantages
and disadvantages, and practical application should consider the soil condition and pollution level comprehensively, choosing or
combining them appropriately.
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