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4. Aged MPs
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Abstract

In recent years, microplastic (MP) contamination has emerged as a critical environmental challenge, particularly
when these particles coexist in soil with other pervasive chemical pollutants such as heavy metals (HMs),
antibiotics, and pesticides. This article aims to review and analyze the behavior of microplastics in soil and
examine the phenomenon of co-contamination with other chemical compounds. This review systematically
analyzes the behavior of microplastics in terrestrial systems and investigates the phenomenon of co-contamination
with other chemical compounds. It first explores the sources of MPs in soil environments and characterizes their
physicochemical properties. Subsequently, the key mechanisms of pollutant adsorption are analyzed, including
physical adsorption, coordination bonding, electrostatic interactions, and n—m interactions. The literature indicates
that aged and oxidized MPs, which possess a higher specific surface area and more active functional groups,
exhibit a significantly enhanced adsorption affinity for co-pollutants. Furthermore, MP-HM complexes can
increase the bioavailability and phytotoxicity of heavy metals, thereby facilitating their uptake by plants,
promoting bioaccumulation in soil microbiota, and increasing the potential for transfer through trophic chains to
humans. Given the widespread use of plastics and the intensive application of agrochemicals in agriculture, a
precise understanding of these interactions and their ecological consequences is imperative for developing
sustainable soil management strategies and safeguarding public health.
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