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Abstract

As a vital foundational industry of the national economy, the metallurgical sector provides critical raw materials for social
development while simultaneously facing significant challenges of energy consumption and environmental pollution. Against the
backdrop of the “dual carbon” goals, promoting energy conservation, emission reduction, and integrated pollutant control in the
metallurgical industry has become a core task for its green transformation. This paper systematically analyzes the current status and
characteristics of energy consumption and pollutant emissions in the metallurgical sector, explores synergistic control technologies
across multiple dimensions including source reduction, process control, end-of-pipe treatment, and system optimization, and proposes
corresponding technical pathways and development recommendations. These findings aim to provide theoretical references and
technical support for achieving green, low-carbon, and high-quality development in the metallurgical industry.
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