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Study on the mechanism of soil heavy metal stability and pesticide release in environment—friendly materials
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[Abstract] This study investigates the mechanisms of environmentally friendly materials in soil heavy metal
stabilization and pesticide controlled—release. Three representative materials—biomass, inorganic minerals, and
polymer composites—were selected to analyze their physicochemical properties and pollutant interaction
pathways. Results demonstrate that these materials can effectively reduce heavy metal reactivity through
adsorption, complexation, and redox mechanisms, while enabling sustained pesticide release and efficient
utilization. The findings highlight the potential of eco—friendly materials in enhancing soil quality and
improving agricultural input efficiency, providing theoretical foundations and material support for sustainable
agriculture.
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