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Optimization of Process Parameters and Environmental
Benefits Analysis for Pyrometallurgical Copper Smelting
Based on Strong Oxidizing Bath Smelting

Qun Xu
Yunnan Copper Co., Ltd. Southwest Branch, Kunming, Yunnan, 650102, China

Abstract

Strong oxidizing bath smelting is the core process of pyrometallurgical copper smelting, and its parameter matching directly affects
smelting efficiency, resource utilization rate, and pollutant emission level. Addressing the existing issues of high energy consumption,
large pollutant emissions, and copper recovery rate to be improved in this process, this paper takes improving copper recovery
rate and reducing environmental load as the core objectives. It selects reaction temperature, oxygen concentration, and burden
ratio as key control parameters and constructs a parameter optimization model through orthogonal experimental design and data
modeling. Experimental verification shows that the optimized process parameters increase copper recovery rate by 3.2%, reduce
SO, emission concentration by 18.5%, and decrease comprehensive energy consumption by 9.8%. The study confirms that scientific
process parameter optimization can achieve synergistic improvement in efficient production and environmental performance of
pyrometallurgical copper smelting, providing technical reference for the green transformation of the industry.
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