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Abstract

The extraction activities of mines, aimed at obtaining valuable economic resources, have led to
significant land degradation. This degradation, in turn, has resulted in mineral residues contaminating
the soil with both organic and inorganic toxic elements. Such contamination poses serious risks to
ecosystems, particularly in arid and semi-arid regions, which are vulnerable to pollution spread
through wind and water erosion, exacerbated by environmental stresses and high erosive forces. To
address the contamination of heavy metal-laden lands and soils, a variety of technologies, including
physicochemical methods, have been employed. However, these approaches tend to be costly and
often generate secondary pollutants. In contrast, phytoremediation presents a more natural and cost-
effective solution with minimal negative environmental impact. This method involves using resistant
plant species to reduce pollutant dispersion and restore soil to acceptable biological conditions.
Phytoremediation is particularly suitable for dealing with mine residues, which typically contain high
concentrations of non-biodegradable metals. This review comprehensively discusses the background,
concepts, applications, and mechanisms of phytoremediation. It also examines the impact of heavy
metals on plants, the responses of different plant species to various metals, and their absorption and
transport mechanisms. Additionally, it highlights the characteristics of resistant plants and their roles
in phytoremediation, as well as hyperaccumulating species. Research findings indicate that heavy
metals can adversely affect plant morphology, and that native plants possess greater potential for
phytoremediation of contaminated mine soils. Consequently, future research should include a floristic
inventory to identify and utilize native and suitable plant species for the rehabilitation of lands
surrounding mines.
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