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Comprehensive recovery of copper-nickel alloy scrap
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Abstract: In order to recover nonferrous metals in copper-nickel alloy scrap, a corresponding technology was adopted as
follows crushing copper-nickel alloy scrap—leaching the sample with sulfuric acid—extracting copper ion with N902—
extracting zinc ion with P204— getting nickelous sulfate solution. Based on the experiments, the operation fators were
optimized as follows. At first, the leaching solution is obtained after putting copper-nickel alloy scrap into sulfuric acid
solution. Second, extractant N902 is utilized to extract copper in the leaching solution and has good selectivity to
copper. The extraction rate of copper can reach 99.36% at the room temperature when the phase ratio, pH value, N902
concentration and mixing time are 1:1, 0.57, 50% and 90 s, respectively. The stripping rate of copper is 99.68% by using
2 mol/L sulfuric acid solution after 30 s. Finally, the extraction rate of zinc can reach 99.73% at the room temperature by
five-stage extraction when the pH value, phase ratio, P204 concentration and mixing time are 2.93, 2:1, 40% and 60 s,
respectively. At the same time, there is no nickel extracted due to the fine selectivity of the extractant. If stripped with
1 mol/L H,SO,, 100% zinc in the organic phase can be stripped during 40 s. All the above results indicate significantly
that the copper, nickle and zinc can be separated successfully by this technology and the three products of copper sulfate,
zinc sulfate and nickelous sulfate are finally obtained.
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Table 1  Analytical results of main elements in copper-nickel

alloy scrap(mass fraction, %)
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Table 2 Component of leaching solution (gL ™)

Cu Ni Zn
48.85 8.88 16.37

Cu Zn Ni Fe Si Al Mn Cr S P

63.11 26.96 9.03 0.27 0.25 0.19 0.07 0.04 0.03 0.02
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Fig.1 Effect of pH value on extraction rate of N902
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Fig.2 Effect of mixing time on extraction rate of copper
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Table 3 Result of selectivity of N902 for copper

Concentration of . .
Concentration of  Extraction

Cu 47.69 0.31 99.36
Zn 16.05 19.55 0
Ni 8.76 9.07 0
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Table 4  Stripping result of copper from copper loaded N902

Stripping stage Stripping rate of copper/%
1 93.66
2 99.68
3 99.90
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Table 5 Stripping results of zinc from zinc loaded P204

Stripping stage Stripping rate of zinc/%
1 97.58
2 99.85
3 99.97
4 100
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