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Research progress on remediation technology for heavy metal-contaminated soil in mines

GUO Junkang', ZHAO Junjun', LI Yifan', LIU Xun', LIU Tian', NIU Yuhua*”, LI Xiang'

(1. School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi’ an 710016, China; 2. School of
Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi’an 710016, China; 3. Shaanxi Province Humic Acid
Agricultural Ecological Restoration Engineering Technology Research Center, Xi’an 710016, China)

Abstract: Mineral resources are considered significant material sources for economic and social development. However, during mining
processes, various toxic pollutants, such as heavy metals, are released into the soil environment, which pose serious threats to the ecological
environment and human health in mining areas. In addition, intricate geology, geomorphology, and changes in soil physicochemical
properties, as well as complex processes comprising the migration and transformation of pollutants, complicate the remediation of soil
environments. Given the lack of existing technology, such as inadequate soil remediation, we analyzed the recent achievements in the
remediation of contaminated soils in mining areas and introduced the basic concept of land restoration. Moreover, we introduced the
theoretical and experimental research status of five types of typical treatment technologies for heavy metals, including extraction,
passivation, nanotechnology, combination, and new concept techniques in detail; subsequently, we also described the advantages and
limitations of the application of existing remediation techniques. This study aims to provide directions for future research on soil pollution
control, treatment technologies, and remediation practices in mining areas.

Keywords : mining soil; heavy metal pollution; remediation technology; research progress
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Figure 1 Sectional drawing of geological and geomorphological engineering foundation of soil pollution remediation in typical mines
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Table 1 Remediation technologies for heavy metals in mine soils
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Table 2 Remediation nanomaterials and adsorption of heavy

metals in mine soils

MR FR L) LR E=PUN
Material name Heavy metal Removal rate  Reference
MnFe 04 Cu.Pb.Zn As 93.6%.69.2% . [101]
57.0%.99.7%
25 R RIUR AN R As 74.7% [102]
(A-nZVI)
AT A ) e As 93% [103]
TR -2 BERR AN AR AE cd 26.3% [104]
B AT -3 R AL Pb.Cd 92.9% .87.8% [105]
Y5 (HA-HPB)
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