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Table 1 Substances of contains Pb and Zn in oxgen-enriched bottom blowing smelting products

Matte Slag
Element Gas
Dissolution Entrainment Dissolution Entrainment
Pb [Pb]mt, [PbS]mt [PbO]mt <PbO>sl <Pb>sl, <PbS>sl (PbS)g, (PbO)g
Zn [ZnS]mt [ZnO]mt <ZnO>sl <ZnS>sl (Zn)g, (ZnS)g
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Table 2 Material compositions in oxygen-enriched bottom blow furnace (mass fraction, %)

Cu Fe S Pb Zn As Bi Si0, MgO CaO ALO; Au” Ag" Others
25.06 2444 2822 088 2.17 026 0.081 1231 1.19 335 122 1.65 140.18 0.76
1) g/t
R3 EARHESR T ZEIESH
Table 3 Operation parameters from copper smelting plant

coxle);ifate Moisture in Oxygen flow Air flow Concentrations of Oxi/fgg;ore utOil)i(ZaiEi:En

0 3..-1 3.-1 . 0
rate/(th ) concentrate/% rate/(m™h ) rate/(m™h ) enriched oxygen/% (") rate/%
185 6.47 29865 80.45 150.77 99
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Table 4 Calculation results and industrial data of matte and slag composition

Mass fraction/%

Phase
Cu Fe S Pb Zn Si0O,
Calculation matte 70.24 4.76 20.17 1.37 0.91 0.78
Production matte 70.29 4.84 20.14 1.40 0.91 0.99
Calculation slag 3.36 43.22 0.79 0.54 2.79 22.75
Production slag 3.37 43.38 0.81 0.55 2.84 22.85
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Table 5 Calculation results and industrial data of the distribution of minor elements

Distribution rate/%

Phase Pb Zn
Calculation data Production data Calculation data Production data
Matte 51.74 53.03 13.85 13.98
Slag 32.56 31.31 67.78 68.03
Gas 15.70 15.66 18.37 17.99
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Directional distribution behavior regulation of
lead and zinc in oxygen-enriched intensified copper smelting process

WANG Song-song"?, WANG Qin-meng" %, TIAN Qing-hua"?, GUO Xue-yi"?,
WANG Zhi’, HOU Peng’, PENG Guo-min*

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. National and Regional Joint Engineering Research Center of Nonferrous Metal Resources Recycling,
Changsha 410083, China;
3. Dongying Fangyuan Nonferrous Metals Co., Ltd., Dongying 257091, China;
4. Henan Zhongyuan Gold Smelter Co., Ltd., Shanmenxia 472000, China)

Abstract: The oxygen-enriched bottom blowing copper smelting is a typical modern intensified copper smelting
process. The established multi-phase equilibrium model of oxygen-enriched bottom blowing copper smelting was
verified with industrial production data. The verified model was used to calculate the influence of the concentrate
composition (Cu, Fe, S) and process parameters (copper matte grade, oxygen-enriched concentration, oxygen-ore
ratio) on the distribution behavior of minor elements. The results show that, increasing the content of Cu or
reducing the content of Fe and S in the concentrate, and appropriately increasing the copper matte grade,
oxygen-enriched concentration and oxygen-ore ratio are beneficial to Pb and Zn into the slag. In order to improve
the removal rate of Pb and Zn, it is recommended to adjust the Cu, Fe and S contents in the concentrate to
25%—26%, 16%—19%, 27%—28.5% respectively, and control the copper matte grade, oxygen enrichment
concentration and oxygen ore ratio to 72%—73.5%, 80%—81%, and 166—168 m’/t, respectively.
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