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Resource Utilization of Coal Mine Solid Waste and Soil Pollution Prevention
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Abstract: During coal mining, washing, and related production processes, various types of solid waste are generated,
including coal gangue, coal sludge, fly ash, and desulfurization gypsum. If these wastes are stored or disposed of improperly
over a long period, they not only occupy a lot of land but may also migrate to the surrounding environment through rainwater
leaching, dust deposition, and surface runoff, continuously impacting the soil in mining areas and nearby regions. This can
lead to issues such as heavy metal accumulation, increased salinity, pH imbalance, and land degradation. Promoting the
resource utilization of coal mining solid waste is a key part of the coal industry’s green and low-carbon transformation, as
well as a practical requirement for soil pollution prevention and ecological restoration in mining areas. This paper analyzes the
sources, pollution risks, and environmental impacts of coal mining solid waste, explores main approaches like use in building
materials, underground backfilling, and ecological restoration, and proposes prevention and control measures from aspects
like full-process supervision, risk assessment, usage management, and collaborative governance, aiming to achieve a balance
between realizing the value of solid waste resources and ensuring soil environmental safety.

Keywords: Coal mining solid waste; Resource utilization; Soil pollution; Mining area management; Green transformation
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