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Abstract

As fundamental pillar industries, mining, chemical industry, metallurgy, and building materials face significant occupational health
challenges, with frequent occurrences of dust exposure, noise pollution, toxic substances, high temperatures, and vibration. The
incidence rates of pneumoconiosis, noise-induced hearing loss, and occupational poisoning remain persistently high. Drawing on over
a decade of frontline experience, the author has conducted more than 320 detection studies, 116 current status evaluations, and 42
control effectiveness assessments across these four sectors. By analyzing process characteristics, the study identifies hazard patterns
and key detection parameters, examines existing issues throughout the entire workflow, and proposes optimization strategies covering
site selection, sampling procedures, evaluation methods, risk classification, and engineering control measures. Results demonstrate
that standardized detection combined with graded evaluation is crucial for source prevention of occupational diseases, providing
valuable insights for enterprises, regulatory authorities, and technical institutions.
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