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Study on the influence of passivator on the stability of heavy metals in soil
Zhihong Huang Sheng Luo Deyang Peng Ximin Cao
Yunnan Shengging Environmental Monitoring Technology Co., Ltd.

[Abstract] When the content of heavy metals in soil exceeds the relevant standard limits, it seriously threatens
ecological and environmental safety. Passivation remediation technology can achieve in—situ treatment by
adding specific passivators to change the chemical forms of heavy metals. Based on this, this paper conducted
research and analysis on the influence of passivators on the stability of heavy metals in soil. The research results
show that soil physicochemical properties such as pH value and organic matter content significantly aftect heavy
metal stability, with pH increase from 4.5 to 7.5 reducing heavy metal bioavailability by 60—80%. Inorganic
passivators such as phosphate, lime, and clay minerals immobilize heavy metals through precipitation and ion
exchange mechanisms, while organic passivators achieve stabilization through complexation, and the synergistic
effect of composite passivators can reach 85—95%. The study employed heavy metal speciation analysis,
real—time monitoring, and safety assessment methods to evaluate passivation effectiveness. Long—term stability
verification showed that high—quality passivation treatment maintained over 85% efficiency after 5 years,
providing scientific basis for green remediation of contaminated soil.
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