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Dust Pollution Control Technologies in Open—Pit Coal Mines and Their Efficiency Evaluation

Shi Huijun

Harusu Open-Pit Coal Mine, China Inner Mongolia Ordos 010300

Abstract: Dust pollution generated during the production process of open-pit coal mines poses a serious threat to the
ecological environment and workers' health, becoming a key factor that restricts the sustainable development of coal mining.
To address this challenge, this paper systematically reviews the mainstream dust pollution control technologies currently
employed in open-pit coal mines, including vegetation control, chemical dust suppressants, physical barriers for dust
suppression, and water spraying for dust control. It also analyzes the practical applicability and operational principles of
these technologies. Through a comprehensive evaluation of the implementation effects of various technologies, the actual
efficiency in reducing dust concentration and improving air quality is revealed. The study finds that diversified and synergistic
control measures can significantly enhance dust management effectiveness. Specifically, the combination of mechanical
water spraying and chemical dust suppressants can achieve efficient dust control goals in a relatively short time. However,
for long-term dust suppression, vegetation restoration and operational process optimization are essential prerequisites. It is
recommended to strengthen technological integration innovation and promote green governance concepts. This paper further
discusses the technical bottlenecks and optimization directions in dust pollution control, which are of great significance for
advancing environmental management in open-pit coal mines and safeguarding workers' health. Additionally, it provides
valuable references for relevant management departments in formulating scientific pollution prevention and control strategies.
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