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Removal of Copper from Molten Iron to Promote Utilization

of Steel Scrap
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Abstract:

In order to promote utilization of steel scrap procured in the market for iron-and steelmaking to achieve the
minimum energy consumption, it is necessary to develop a practical method of Cu removal. In this study, Cu removal
from hot metal by sulfidation of Cu was investigated in 10 kg-scale laboratory furnace and 3 t-pilot plant scale
experiments using a combination of ferrous sulfide (FeS) and sodium carbonate (NazCO3) as commercially-available
fluxes. The reduction of Cu content in hot metal by the Cu removal method using FeS-Na2CO3 flux was approximately
0.10 mass% and the Cu partition ratio between the slag and metal was 20. In the future, it is estimated that the Cu

content in steel scrap will increase 0.10 mass%. It may be suggested that the increased Cu content in steel scrap can

be eliminated by the sulfidation method as a feasible technique for Cu removal.
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Table 1 Experimental conditions of (a) 10 kg-scale and (b)
3 t-scale experiments

Experiment (a) (b)
Heat size (kg) 10 3000
Temperature (K)| 1507-1677|1452-1723
Metal
Initial [Cu]  (mass%)| 0.27-1.13| 0.26-0.28
Initial [S] (mass%)| 0.070-0.300[0.005-0.021
Impeller blades 4 4
Impeller width  (mm) 50 175
Stirring device | Impeller height (mm) 30 192
Immersion depth (mm) 60 270
Rotation speed  (rpm) 600 140, 200
Flux S Source FeS FeS
Na Source NaxCOs Soda ash
Flux feeding |FeS (kg/(min-t))|2.6,5.2,10.4 52
rate NaxCOs  (kg/(min-t))|1.25,2.5,5.0 2.5
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Fig.1 Change in [Cu] content in 10 kg-and 3 t-scale experiments
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Fig. 2 Change in [S] content in 10 kg-and 3 t-scale experiments
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Fig.3 Typical results of X-ray diffraction pattern of slag after
experiment (10 kg-scale)
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