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Non-steady multiphase equilibrium process of copper
oxygen-enriched bottom blowing bath smelting with gradual change
of oxygen and sulfur potential of different positions in furance

GUO Xue-yi, WANG Qin-meng, TIAN Qing-hua, ZHANG Yong-zhu

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The multiphase equilibrium state and oxygen-sulfur potential distribution rule of oxygen-enriched bottom
blowing smelting (BBS) process were investigated by mechanism model of BBS and oxygen—sulfur potential diagram for
Cu-Fe-S-0-Si0; system. The results show that BBS is at the state of dynamic non-steady approximate multiphase
equilibrium of gas—slag—matte three phases coexistence system which is far from equilibrium with continuous feeding,
injecting oxygen, slagoff and ejecting matte. And the value of oxygen and sulfur potential changes gradually in different
locations of furnace. Oxygen potential decreases and sulfur potential increases gradually from bottom to up in reaction
region, separation transition region and liquid phase clarification region, and oxygen and sulfur transfers faster in
reaction region with larger oxygen—sulfur potential gradient. The capacity of BBS can be improved by reasonably
regulating process parameters to control the value in different layers and regions.
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Fig. 1 Schematic diagram of BBS furnace
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