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Experimental Study on Column Leaching of High Binding-Rate
Copper Oxide Ore in Muliashi
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University of Science and Technology Beijing , Beijing 100083, China)

Abstract; Column leaching experiments were carried out for the high binding-rate copper oxide ore from Mulashi
hydrometallurgical plant in Zambia to investigate the effects of proportion of powdered ore ( =1 mm) , acid consumption
for curing and consumption of dripped acid on copper leaching rate. The results show that those factors, such as
proportion of powder ore, acid consumption for curing and consumption of dripped acid are in descending order of
influence on copper leaching rate. Under the following conditions, including powdered ore accounting for 53% , dripped
acid consumption of 20 kg/t and acid consumption of 10 kg/t for curing, the copper leaching rate can reach 72.86% , up
by 2.56 percentage points compared to on-site production. Phase and morphology analysis of leaching residue shows that
Cu in free copper oxide is mainly leached out by column leaching with dripped acid, while the copper minerals left in
residue are bound to copper oxide and copper sulfide. Besides, CaSO, precipitate is prone to be formed to cover mineral
surface during column leaching, thus affecting the copper leaching rate.
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Table 1 ~ Multi-elemental analysis of raw ore %
A/ Cu Fe p Mn Ti  K,0 Na,0 (a0
H#" 1.60 6.04 0.047 0.36 038 7.01 0.13 0.57
B W 1.67 6.32 0.038 0.42 0.29 438 0.058 0.25
W HLF MO ALO; Si0, Ni Zn S Co
H " 6.04 14.20 58.96 0.0044 0.0042 0.38 0.049
B#" 7.62 11.40 61.73 0.005 0.0058 0.026 0.049
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Table 2 Analysis of copper phase in raw ore

won P
S/ % R/ % TR/ % DR/ %

A Hh 4 0Am 1.000 63.90 0.650 39.20
Z54 AL 0.330 21.10 0.980 59.10
WA AL 0.055 3.50 0.015 0.90
J A i AL AR 0.180 11.50 0.013 0.80
SR 1.565 100.00 1.658 100.00
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Fig.2  Column leaching test device
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Table 3 Column leaching test parameters

RIS B Bl % SILBRFE/ (kg - 1) THIKIRAE/ (kg - 1)

1 41 7 18
2 44 9 16
3 47 6 14
4 50 8 12
5 53 10 20
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Fig.3 Column leaching test results
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Table 4  Fitted value and fit error of leaching rate

FEA SN/ % PEAE % R/ %
1 63.920 0 64.373 9 -0.710
2 66.250 0 65.796 1 0.685
3 67.350 0 66.894 7 0.676
4 67.870 0 68.326 8 -0.673
5 72.860 0 72.858 6 0.001
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Table 5 Multi-elemental analysis results of raw ore and leaching residue

S e R A (et 80 /%

BT R AP0 /%

R 15 2% 358 45 554 15 2% 358 45 554 TR/
Mn 0.360 0.366 0.372 0.377 0.383 0.180 0.200 0.260 0.280 0.280 35.62
Ca0 0.569 0.538 0.507 0.476 0.445 0.550 0.316 0.383 0.366 0.290 25.40
Cu 1.598 1.605 1.613 1.620 1.627 0.577 0.542 0.527 0.521 0.442 67.62
Fe 6.036 6.063 6.090 6.118 6.145 5.970 5.980 6.042 5.048 6.091 432
MgO 6.040 6.193 6.346 6.499 6.653 5.813 5.882 5.641 5.875 5.057 10.70
K,0 7.009 6.754 6.501 6.247 5.993 5.951 5.959 5.491 5.472 5.173 13.70
Al 0, 14.200 13.930 13.660 13.390 13.120 13.424 13.187 12.514 12.533 12.276 6.40
Si0, 58.960  59.230  59.500  59.770  60.030  58.370  58.840  59.200  59.470  59.950 0.56
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Table 6  Analysis results of copper phase in raw ore and leaching residue
\ BT PH) /% IR % )
A PR P R T R - MR/
158 25 3% 45H S5 195 2% 358 45 55
1 A ‘EH‘ 0.996 0963 0930  0.897  0.864 63.8 61.3 58.8 56.3 54.0 00,26
B 0150 0.110  0.100  0.053  0.048 26.0 20.6 185 9.8 11.0
S o A ‘Eﬁﬁr 0329 0392 0456 0519  0.582 21.1 25.0 28.8 32.6 36.3 1464
BRH#E 02000 0220 0260 0320 0.240 347 41.2 48.1 59.2 54.9
A ] }E@‘ 0.181  0.165  0.149  0.132  0.116 11.6 10.5 9.4 83.0 7.2 351
=ik 0.179 0.158 0.139 0.127 0.114 31.0 29.6 26.0 23.5 26.1
Y AL ‘Eﬁﬁf 0.055  0.051  0.047  0.043  0.040 35 3.2 2.9 27.0 2.5 10.89
Bl 0047  0.046  0.042  0.040  0.035 8.2 8.7 7.8 7.4 8.0
223 FHEHRSMN BN X R T Si R FE S0, R T

KH XRD 5 SEM-EDS Xt 5 543 54 [ iz i F
FFFAE, | 4 32 AT XRD K3, & 5 MRS %2 H
ERIETE, K 6 4 5 4R & EDS X s
1—FH %
2— Jif#f

3—HRA
4—HEH

5— A
6— HimReE
T— BRERAR AN

;1 A

5 3 1
4 PSR A VO W

2 2
4 2 1
5 32 1 i
4 |3 2 : 2 J e E’%’:ﬂﬁ
10 15 20 25 30 35 40 45 50 55

260/(°)
4 5 SHERETMBHE XRD Bif

Fig.4 XRD patterns of raw ore and leaching residue in Column 5
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Fig.5 Surface morphology of raw ore and leaching residue
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