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Abstract: The multicomponent slagging behavior and mapping relationship of SiO,, Fe, S, Cu and CaO and slag
constitution optimization were investigated by analyzing SiO,, Fe, S, CaO and Cu content variation trends of industrial
iron silicate slag in copper oxygen bottom blowing bath smelting (BBS) process, combined with metallurgical process
principles. The results show that the slagging behaviors of SiO,, Fe, S, Cu and CaO have certain correlation, and the
correlation sequence with Cu slagging behavior is S, m(Fe)/m(Si0O,), SiO,, Fe. The rule of coupling interaction between
SiO, and Fe to Cuis sensible. Cu content increases with the increase of SiO, and the decrease of Fe. Through optimizing
the slag, SiO, and Fe contents in slag are 26.5%—28% and 38.5%—40% (mass fraction), respectively. The slag has good
fluidity, Cu content of BBS slag is lower than 2.5% in theory.
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Table 1  Chemical composition of mixed ore (mass
fraction, %)
Cu Fe S SiO, CaO H,O Others
24.62 2340 2672 1344 145 7.51 2.86
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Fig. 1 Schematic diagram of BBS furnace
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Fig. 2 Mechanism model of BBS process: [ —Gaseous layer; Il —Ore decomposition transition layer; [[[—Slag layer; [V—Slag

formation transition layer; V—Matte formation transition layer; VI—Weak oxidation layer; VII—Strong oxidation layer; Region A—

Reaction region; Region B—Separation transition region; Region C—Liquid phase clarification region
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Fig. 3 Mapping relationship and analysis of wc, and wsjo, in slag (wg, and wg]u are predicted wc, and measured wc,, respectively):

(a) Linear fitting of measured data; (b) Comparison of predicted data and measured data; (c) Absolute error; (d) Relative error
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Fig. 6 Mapping relationship and analysis of wc, and wgin slag (wd, and wénu are predicted we, and measured wc,, respectively):

(a) Linear fitting of measured data; (b) Comparison of predicted data and measured data; (c) Absolute error; (d) Relative error
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