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[ Abstract JIn modern mining production, ore piling and retrieval operations are indispensable processes. However, these operations

often generate substantial dust emissions that severely endanger environmental and human health. Dust pollution

significantly impacts air quality in mining areas, compromises residents 'quality of life, endangers miners' health, and

induces respiratory diseases. With China's growing environmental awareness and increasingly stringent regulations,

effectively controlling dust generated during mineral processing has become an urgent challenge for the mining industry.
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