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Abstract: The metallurgical industry is a fundamental pillar industry that supports the synchronous development of industrialization
and urbanization, which has brought serious problems of multi medium air, water, and soil pollution. The article is developed in the
context of “"emission characteristics - control technology - comprehensive governance - benefit analysis”, comprehensively elaborating
on the characteristics and spatial coupling risks of heavy metal multi-media joint emissions. It reviews the research progress,
application status, and development trends of atmospheric pollutants, waste gas liquid-solid three state substance treatment technology,
and analyzes the construction strategy of the comprehensive prevention and control system from four aspects: environmental
management regulations, clean production, resource recycling and utilization, and intelligent monitoring and management. It
comprehensively evaluates the degree of reduction of major pollutants and the cost-effectiveness of technology. Research has found
that the treatment of pollutant emissions in the metallurgical industry is shifting from end of pipe treatment to full process prevention
and control, and from single disposal to comprehensive treatment. However, problems such as uneven regional development, difficulty
in meeting standards for small and micro enterprises, and weak long-term operation and maintenance capabilities still constrain the
industry's development, and require joint efforts in institutional, technological, and market aspects to solve them.
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