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Abstract

Significant amounts of dust are generated during underground mining operations, including tunneling, extraction, and material
handling. Dust pollution exacerbates hazardous working conditions, severely compromises miners’ occupational health, and poses a
high risk of dust explosion incidents, posing serious threats to mine safety. Local ventilation and dust removal systems play a critical
role in dust control, with their operational effectiveness directly impacting dust management outcomes and the quality of underground
safety management. This study systematically summarizes the main types and applications of such systems in mine underground
environments, identifies key challenges in their operation, maintenance, and applicability, and proposes targeted improvement
measures to enhance efficiency. These efforts aim to optimize underground dust control systems and improve equipment performance,
providing practical guidance for effective dust management, occupational health protection, and workplace safety in mining
operations.
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Research on the Regulation of Active Sites of Methanol Synthesis
Catalysts and Anti-Sintering Performance and Case Analysis

Zhiwen Wang Xiangpei Zhang Lei Zhang Shenghe Su Wentao Liu
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Abstract

The main focus of this study is on the regulation of active sites in methanol synthesis catalysts and the enhancement of anti-
sintering ability. A structural-activity analysis was conducted based on the oxidation state and coordination of copper. Regulatory
strategies such as carrier modification and process condition optimization were proposed, and these were verified through in-
situ characterization and theoretical simulation. Through processes such as high-temperature sintering, interface confinement,
component doping, and structural confinement, a comprehensive evaluation method including aging tests, long-term experiments,
and microscopic analysis was proposed to provide new ideas for improving catalyst activity and stability. The related work has been
verified through the long-term operation of the methanol plant. The adopted optimization measures have effectively enhanced the
stability and service life of the catalyst.
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