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Fig. 1 Flow chart of copper-containing material smelting process
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Fig. 2 Schematic diagram of laboratory simulation reaction device and collection system
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Release characteristics of heavy metals in smelting flue gas of typical imported
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Abstract To understand the release characteristics of heavy metals in the melting flue gas of imported copper-
bearing raw materials in China, four typical copper-containing materials, namely copper concentrate, copper
matte, copper converter slag, and copper-bearing sludge, were imported in recent years as research objects, and
the distribution characteristics of heavy metals in the melting flue gas was studied by high-temperature tube
furnace simulation under the conditions of different copper-containing materials, melting temperatures and melt
addition ratios. The results showed that the four imported copper-bearing raw materials contain high As and Pb
mass fractions in smelting flue'gas, imported copper concentrate and copper-containing sludge smelting flue gas
has a higher concentrationof heavy metals than imported copper matte and copper converter slag; the mass
fractions of Zn, Cu, As and Pb in the melting flue gas of copper concentrate and copper matte increased with the
increase of temperature when the melting temperature increased from 1 000 “Cto 1 300 °C, and the mass
fractions of Mn did not change significantly with the increase of temperature; when the flux addition ratio is
increased from 0 to 18%, the mass fractions of Zn and As in copper concentrate and copper matte smelting flue
gas decreased by 28% and 44% respectively, while the mass fractions of Mn, Cu and Pb does not change much,
the mass fractions of Zn in the flue gas of imported copper matte smelting decreased by 85.2%, while the mass
fractions of As increased with the increase of flux addition ratio. This study can provide a reference for the
reduction of heavy metals in the smelting flue gas of imported copper-bearing raw materials.

Keywords imported copper-bearing raw materials; melting temperature; flux addition ratio; release of heavy
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