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Study on Composite Heavy Metal Pollution Characteristics and Optimized Proportion of Stabilization Remediation
Materials for Typical Industrial Site Soils
Qingping Liao

Guangdong Haosen Biotechnology Co., Ltd.
Abstract: With the in-depth adjustment of industrial structure and accelerated urbanization in China, numerous
decommissioned industrial sites suffer from severe composite heavy metal pollution in soil. This paper systematically
summarizes the pollution characteristics and sources of heavy metals in typical industrial sites including non-ferrous metal
smelting, electroplating, steel and coking industries. The technical difficulties in the simultaneous stabilization of cationic
and anionic heavy metals are analyzed, and the application status of phosphate materials, iron-based materials, alkaline
materials and industrial solid waste composite materials in heavy metal stabilization remediation is reviewed. On this basis,
this paper focuses on the proportion optimization strategy of stabilization materials based on orthogonal tests and response
surface methodology, and summarizes the optimal proportion and stabilization performance of typical composite remediation
systems. The results show that a single material cannot realize efficient simultaneous stabilization of multiple heavy metals,
and material compounding optimization based on synergistic effects is the key to improving remediation efficiency. Future
research should focus on establishing targeted material proportion databases for different pollution types and strengthening the
evaluation of long-term environmental stability.
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