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Research and Application of Cu-Mn Slag Advanced
Treatment Technology for Recovery of Metals
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Abstract: Metal contents of Cu-Mn slag were analyzed, step-by-step precipitation of Cu-Mn slag was put forward
based on thermodynamics analysis and test, selective reagents and optimum conditions of separation process of
Cu-Mn slag were selected and determined, and pilot test was conducted. The results show that the optimal process
route and process control conditions are as follows: 1) Temperature of Cu-Mn slurring process is 30 C, L/S=
3.0— 3.5, and stirring time is 30 min. 2) Temperature of manganese carbonate leaching is 60 —70 C, iron
powder dosage is 0. 72 0. 05 times of theoretical amount, and reaction time is 3.5 h. 3) Temperature of copper
enrichment process is 30 ‘C, L/S=1, and reaction time is 3 h. 4) Temperature of cobalt recovery process is
70—80 C, pH=3.0—3.5, and stirring time is 30 min. 5) Temperature of manganese recovery process is
70—80 C, pH=8.0—8.5, and stirring time is 60 min. Stability of process conditions and metal recovery reach
expected effect, and product quality and process maturity meet the requirements.
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Table 1 Chemical compositions of backwash solution /(g L")
T Co Cu Fe Ca Mg 7n Mn Cd Al Cr
I 14 1.23 36.53 0.028 10. 4 0.014 7.35 111.87 <0.001 0. 83 <<0. 001
AL 2 # 2. 64 41.72 0.019 12.11 0.014 8. 86 132. 14 0. 001 0.97 <<0. 001
HEL 3£ 2.27 37. 14 0.018 10. 39 0.014 7.34 115. 57 <0. 001 0.72 <0. 001
B 5.76 31.89 0.016 10. 60 0. 027 7.03 114. 11 <<0. 001 0. 66 <0.001
CF Sk 1. 74 37.88 <0. 001 15.15 0.023 6. 85 135. 97 0.001 6.13 <<0. 001
CE WX 1.54 30. 70 <20. 001 14. 80 0. 022 6. 38 133. 26 0. 001 4. 60 <<0. 001
CE EE- 2.51 26. 19 0.011 11. 90 0. 020 5. 64 111. 81 <0. 001 4,50 <0.001
- 35 2.53 34.58 0. 02 12.19 0.02 7.06 122. 10 0.001 2.63 0.001
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Table 2 Equilibrium constant of

carbonate precipitation-dissolution
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Fig. 1 Relationships between solubility of

metal ions carbonate and c¢(CO;>™ )
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Table 3 Precipitation rate or recovery rate of

metal ions under comprehensive conditions /%

B S Cu Mn Co Ca Zn Al
YiA-%4:-1 0 79.85  1.35 4.75  0.016  0.057  83.60
Yid-45-2  85.27  1.19  5.55  0.12  0.18  83.63
UUA-25-3  88.08 2.10 9. 14 0. 04 0. 04 83.21
S 84.40  1.55  6.48  0.059 0.092  83.48
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Table 4 Metal ion replacement rates or recovery rates of

slag meter with different iron powder content

S Cu Mn Co Ca Zn Al B
IA-Fe-1-S 68.78 0.11 0.47 0. 004 0.008 24. 61
T4-Fe-2-S 89.58 0.22 1. 92 0. 004 0.015 62. 36 1-6 5 B B9 k8 15
P -Fe-3-S 93. 04 0. 45 2.97 0.010 0. 021 72.73 T/l I T Tl ]
ULH-Fe-4-S 99. 54 0. 66 5. 36 0.021 0. 050 84.07 0.4, 0.5, 0.6, 0.7,
PA-Fe-5-S 99. 79 7.56 6. 36 0.083 0.17 84.55 0.8.1.0 %
PLAA-Fe-6-S 99. 20 13.79 8. 64 0.15 0. 44 87.98
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Table 5 Control of content and yield of chemical components in products
24 R Cu Fe Co Mn Cl Zn Ca
T4 A | % 80. 00 10. 0 0.2 0.5 0.50 — —
A& %4 0.5 0.5 18 5.0 0.05 20 -
MR % 0.1 0.1 - =30 0. 05 0.1 0.1
JE 7K JEAK R VB R B /N T 001 gf L sk PR K5 Ye W 8 7 <<0. 01 g/ L ZoR
B AR 28 2 A B AR B 40 B A5 HE R
] V6 0. 064 2. 897 0. 091 1. 924 — —
HUEER % 95. 51 — 85. 85 74.53 — 80
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Table 6 Optimization conditions of each technological process and technological control of process
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