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Two stage adverse current oxygen pressure acid leaching of
complex Cu-Pb-Zn-Ag bulk concentrate
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Abstract: By mineralogical analysis, the primary lead and zinc minerals in the complex Cu-Pb-Zn-Ag bulk concentrate
are separately galena and sphalerite. While the primary copper mineral of the concentrate and most of silver indwell in
the tetrahedrite is difficult to be leached. The treatment of the complex Cu-Pb-Zn-Ag bulk concentrate by a two-stage
adverse current oxygen pressure acid leaching was studied. The optimum process operating parameters of the initial
sulfuric acid concentration 150 g/L, the first stage that liquid-to-solid ratio of 3, temperature of 135 , oxygen partial
pressure of 0.75 MPa and time of 2.0 h, and the initial sulfuric acid concentration of 80 g/L, the optimum parameters of
the second stage that liquid-to-solid ratio of 3, temperature of 180 , oxygen partial pressure of 1.0 MPa and time of
2.5 h were both established by conditional experiments. The enlarged verification experiment was carried out under the
optimum conditions, and the average leaching efficiencies of copper and zinc are separately as high as 93.23% and
99.47% in the experiment while the average leaching efficiencies of Fe and As as impurities are only 15.77% and 6.9%,
respectively. The lead and silver stayed in residue in the main forms of sulfate and sulfide separately after the leaching, so
the lead and silver are separated with copper and zinc completely.
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1
cc Table 1 Main chemical compositions of sample (mass
o fraction, %)
Zn Pb Cu Fe S As
05% 3% 5% 200 g/t
31.94 19.10 2.53 9.79 30.51 0.36
10 t 60 t 100 t 2000t
[1-2] Sb Ni Co Cd CaO MgO
1.32 0.01 0.01 0.18 0.10 0.08
D}
Cu 0.21 2.04 821 0.0125 0.0105
15%~16% Pb 16%~17% Zn 15% Dt
2
Table 2 Distribution of granularity about bulk concentrate
B3 Granularity/mm Distribution/%
0.100 0.05
0.074~0.100 0.08
0.045~0.074 6.10
0.045 93.77
10% -
[6-7]
S
[8-10]
[11] [12-13] Cu
Zn
As
Fe
SOZ Sb Cu
Zn
Fe Cu
: . Fe J\aaZn As As
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E/keV
1 EDS
1 Fig.1 EDS pattern of tetrahedrite containing arsenic
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Fig.2 EDS pattern of tetrahedrite containing silver
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Fig.8 Effect of leaching time on extraction of Cu, Zn and Fe 9 18 4~6
and superfluous acid in lixivium 9
S 93.23% 99.47% 15.77%
54.26% CS,
MeS + H,SO4+ 0.50, — MeSO, + H,O + S° (1)
As Sb Cd Ag
(D
@ 3
o 7 As Sb Cd
MeS+Fe,(S04);—>MeSO,+2FeSO, + S 2) XRD 9
2FCSO4+H2804 +0.502—>F62(SO4)3+H20 (3) 9
3 10L
Table 3 Leaching result of first stage leaching with 10 L autoclave
Composition of residue/% Composition of lixivium/% Superfluous Sl e1d Leaching rate/%
) _ agyie
Cu Pb Zn Fe Cu Zn Fe acid/(gL™) Cu Zn Fe
2.07 24.03 3.8 14.65 5.15 146.4 9.64 13.84 79.48  35.03  89.95 3.45




21 4

905

4

Table 4 Composition of first stage leaching fluid

Circle Concentration/(g-'L™")

time Cu Zn Fe*' Fe*  H,S0,
1 6.70 13439  4.07 1.62 16.58
2 745 12986  3.54 1.69 14.17
3 970 120.05  3.30 1.42 11.79
4 8.55 13228  5.40 1.85 14.05
5 732 13187 534 2.02 13.67
6 6.63 12432 537 2.07 13.42
7 593 12538  3.66 1.18 13.17
8 6.65 12503  3.55 1.93 11.67
9 6.53 12192 342 1.97 11.54

5

Table 5 Composition of second stage leaching residue

Mass fraction/%

6 Cu Zn Fe S

Table 6 Leaching rate of Cu, Pb, Zn and conversion rate of

sulfur in circle experiment for validate

Concentration/( g-Lfl)

Circle Conversion
time Cu 7n Fe rate of S
1 88.37 98.90 7.04 54.19
2 91.96 99.36 18.98 54.66
3 93.18 99.33 8.79 59.21
4 95.56 99.40 20.31 53.21
5 96.09 99.63 20.25 52.95
6 94.81 99.63 22.14 54.85
7 92.35 99.24 12.76 54.40
8 93.19 99.42 18.19 52.01
9 93.56 99.34 13.44 52.86

7 As Sb Cd Ag
Table 7 Leaching results of As, Sb, Cd and Ag

First stage  Second stage

Element leaching leaching Leaching
fluid/(gL ) residue/% rate/%
As 0.067 0.520 6.900
Sb 0.025 1.820 0.700
cd 0.500 0.010 96.270
Ag 0 1 067" 0

1) g/t.

= — Sardinianite
* — Plumbojarosite
4+ — Pyrite

Circle
time  Rateof Zn Fe  Overall S
residue

1 70.06 0.42 0.50 12.99 34.44
2 67.79 0.30 0.30 11.70 35.67
3 69.01 0.25 0.31 12.94 36.21
4 66.00 0.17 0.29 11.82 36.98
5 65.94 0.15 0.18 11.84 37.19
6 65.71 0.20 0.18 11.60 37.65
7 69.16 0.28 0.35 12.35 35.77
8 66.30 0.26 0.28 12.08 35.78
9 67.85 0.24 0.31 12.49 35.71

9 XRD

Fig.9 XRD pattern of leaching residue

26/(°)
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