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Abstract

Microplastics (polymer particles smaller than 5 mm) are recognized as a serious threat to soil quality due to their
high specific surface area and surface functional groups, which enable them to adsorb and transport toxic
pollutants such as heavy metals. This study investigates the adsorption of lead by polyethylene microplastics in
both pristine and weathered states. To this end, microplastics were first subjected to accelerated weathering using
the Fenton method, and changes in their surface properties were examined. Subsequently, the adsorption isotherms
of lead by these particles were studied. Fourier-transform infrared spectroscopy results revealed an increase in
oxygen-containing functional groups, such as carboxyl, on the surface of weathered microplastics. Scanning
electron microscopy images confirmed morphological changes, showing that the smooth surfaces of pristine
polyethylene became rough and porous after weathering. Isotherm experiments demonstrated that weathered
microplastics exhibited a higher adsorption capacity compared to pristine ones. Additionally, weathered
microplastics adsorbed lead with greater strength. Overall, the findings of this study highlight the potential of
weathered microplastics in influencing the behavior of lead in contaminated soils and underscore the importance
of investigating the interactions between microplastics and this heavy metal in soil environments.

Keywords: Soil pollution, surface adsorption, weathering, heavy metals, plastic, polymer



