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Removal of copper from copper-bearing nickel sulphides
by the oxidation roasting with subsequent acid leaching

Ryuzo Suzuki

Abstract: — Copper-bearing nickel sulphides, such as Cu-Ni matte, bessemer matte and Cu-Ni sulphide ore
[concentrate], with no addition or adding pyrite or pyrrhotite were oxidized by air at temperatures 350~
700°C. The roasted sulphides were leached with water and 10% HpSOy4 solution at 50~55°C. The effects of
the roasting temperature and the addition of the sulphide ores were investigated by analyzing the pregnant
solutions from leach and the leach residues. The results obtained were snmmerized as follows:

[1] Roast of the Cu-Ni sulphide containing 10% Cu at temperatures 600~650°C: Extractions of Cu, Ni,
and Co were about 90%, 4~8%, and 60~70% respectively. The leach residues showed the analyses of 1.1
1.3% Cu, 65.5~65.6% Niand 0.6~0.7% Fe.

[2] Roast of the above sulphide with adding 30% of pyrrhotite at temperatures 500°C to 550°C: Extrac-
tions of Cu and Ni were respectively 80 ~88% and 6~8%. The addition of pyrite or pyrrhotite to the sulphide
promoted the sulphatization of Cu, Ni and Co at lower temperatures and consequently led to the inverse effect
for the separation of Cu.

[3] Roasts of the Cu-Ni-Fe sulphide and the Cu-Ni concentrate: In both cases it was affirmed that the

effective recovery of Cu and Ni by sulfuric-acid leaching after oxidation roasting would not be expected.
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Table 1. Analysis (wt.%) of sulphide samples

Sulphide Cu Ni Fg Co S $0¢ | 5i02
Cu-Ni sulphide [10.22 | 613 | 0.72 062 | 24.36 - -

Cu-Ni-Fesulphide | 5.11 | 31.80 [31.74 | 043 |2a12 | - -

Cu-Niconcentrate | 1.38 | 9.35 [3171 | 0.32 | 2803 | 956 | 2.3
Pypite o - 14047 | - {4320 - -
Pyrrhotite 0.09 - 47.00 - 30.79 - -
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Table 2. Roasting conditions

: . Temperature Time
Roast les | Weight
ing  samples | Weight (g) of roast (°C)| of roast(h)
Cu - Ni sulphide 6.0 400 ~ 700 1.5
Cu-Ni_ sulphide | ¢ o
byrite e 400 ~ 650 2.0
Cu- Ni sulphide
. oni 6.0 400 ~ 650 2.0
Pyrite 1-0
Cu-~Ni~Fe sulphide 6.0 400 ~ 650 2.0
Cu-Ni concentrate 6.0 350 ~ 800 1.5
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