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Abstract

The metallurgical industry serves as a critical foundational raw material sector, generating hundreds of millions of tons of solid waste
annually. This includes blast furnace slag, steel slag, dust removal ash, and iron oxide scale from steelmaking processes, as well as red
mud, copper slag, lead-zinc slag, and anode mud from non-ferrous metallurgy operations. These metallurgical solid wastes are rich in
iron, aluminum, calcium, silicon, carbon, and various valuable metal elements, possessing significant resource utilization potential.
Transitioning from “end-of-pipe disposal” to “resource recovery” through integrated co-processing and high-value utilization has
become a pivotal strategy for green and low-carbon development in the metallurgical industry. This study systematically categorizes
major types and characteristics of metallurgical solid waste, analyzes key technologies for co-processing and value enhancement,
and explores viable industrialization pathways with safeguard mechanisms, aiming to provide theoretical foundations and practical
references for sustainable resource utilization of metallurgical waste.
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