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Table 1
precipitation (mass fraction,%)
Cu (0) As Si S Fe  Others
51.71  21.62 15 346 1.69 08 0.3

Chemical composition of copper arsenic
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Fig. 1 XRD pattern of copper arsenic residue
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Fig. 2 SEM images of copper arsenic residue
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Fig. 3 Potential-pH diagram of Cu-As-H,O system at 135 C
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Table 2  Residue leaching rate and main chemical 90 160 <o
composition of residue at different temperatures °§ 80+ 150 E
- ” O k)
Temperature/  Leaching Chemical composition, w/% 5 701 a0 ;
<
C rate/% As Cu Fe 2 60F g
o 430 -2
90 24.71 546 452 154 2 50t 8
E 120 &
105 10.28 5.95 1.22 1.48 S 40 S
120 10 6.66 335 166 = ol 110 =
135 39.57 25.17 1.25 20.76 20— . s . .
150 40.7 24.94 1.24 19.72 20 105 20 15 150
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Table 3 Main chemical composition of leaching solution

at different temperatures

Temperature/ Chemical composition/(g+L™")
C Cu Fe As H'
90 19.46 4.73 5.84 1.06
105 19.67 4.62 5.98 1.10
120 19.51 4.51 5.80 1.06
135 19.70 1.18 2.00 1.04
150 19.26 0.88 1.6 1.04
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Fig. 4 Effect of reaction temperature on leaching rate of

Cu and precipitation rate of As
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Table 4 Leaching rate and main chemical composition of

leaching residue under different reaction time

Time/ Residue Chemical composition, w/%
h rate/% As Cu Fe
2 7.14 6.09 4.71 3.94
2.5 8.4 6.70 4.30 5.46
3 34 24.50 1.56 22.36
3.5 33.29 24.12 1.39 19.82
4 39.57 25.17 1.25 20.76
4.5 41.17 24.50 1.95 19.15

RS ANFER NI ] ¥R R 32 A 2 A
Table 5 Main chemical composition of leaching solution

under different reaction time

Chemical composition/(g-L™)

Time/h
Cu Fe As H*
2 19.43 4.88 10.99 1.03
2.5 19.12 4.25 5.74 1.00
3 19.55 1.87 2.87 1.07
3.5 19.37 1.52 2.57 1.09
4 19.70 1.18 2.00 1.04
4.5 19.50 1.08 2.01 1.09
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70+
. 490
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g 201 140 3
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Fig. 5 Effect of reaction time on leaching rate of Cu and

precipitation rate of As
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Table 6 Leaching rate and main chemical composition of

leaching residue under different acidity

Sulfuric acid Leaching Chemical composition, w/%
concentration/
(gL rate/% As Cu Fe
40 55 25.87 2.09 19.83
50 53 26.41 1.94  19.60
60 49.12 25.94 1.69  19.75
70 46.57 25.53 1.37  20.02
80 39.57 25.17 1.25  20.76
90 10 14.36 1.58 9.80
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Table 7 Main chemical composition of leaching solution

under different acidity

Sulfuric acid Chemical composition/(g-L™")

concentration/

N
(g‘L_l) Cu Fe As H
40 19.62 0.04 0.58 0.3
50 19.47 0.10 0.7 0.56
60 19.18 0.03 1.10 0.74
70 19.57 0.41 1.28 0.84
80 19.70 1.18 2.00 1.04
90 19.65 3.79 5.19 1.30
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Fig. 6 Effect of H,SO, concentration on leaching rate of

Cu and precipitation rate of As
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Table 8 Leaching rate and main chemical composition of

leaching residue under different Fe-As mole ratio

Fe-As Leaching Chemical composition, w/%
mole ratio  rate/% As Cu Fe

0.88 50.1 25.02 2.47 20.96

0.92 53.29 26.29 2.63 21.04

0.96 53 26.41 1.94 19.60

1 57.6 26.06 2.03 21.08

1.04 57.7 25.78 2.03 20.14
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Table 9 Main chemical composition of leaching solution

under different Fe-As mole ratios

Fe-As Chemical composition/(g-L™)
mole ratio Cu Fe As H*
0.88 22.13 0.044 1.30 0.53
0.92 21.88 0.045 1.18 0.52
0.96 19.47 0.095 0.79 0.56
1 20.47 0.099 0.63 0.46
1.04 20.70 0.13 0.44 0.49
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Fig. 7 Effect of Fe-As mole ratio on leaching rate of Cu

and precipitation rate of As
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Table 10 Leaching rate and main chemical composition of leaching residue under different liquid-solid volume mass ratio
Liquid-solid Leaching Chemical composition, w/%
ratio rate/% As Cu Fe
15 56.6 25.38 2.96 19.72
20 57.3 25.51 2.53 20.34
25 57.6 26.06 2.03 21.0
30 56.83 25.88 2.28 21.24
T ASFERRE AU &R IR T 2 A A A AR
Table 11 Main chemical composition of leaching solution under different liquid-solid volume mass ratio

Liquid-solid

Chemical composition/(g-L™)

ratio Cu Fe As H*
15 34.11 0.18 1.01 0.71
20 24.05 0.15 0.51 0.52
25 20.47 0.1 0.63 0.46
30 17.75 0.39 0.59 0.33
100 - — 5 100 - . =100
L 196 4
% < < og) 0
< 80 194 2 2 180 S
S 5 = % S
5 701 492 2 g 170 %
g g 5 94t 2
5 60 190 £ E 160 2
=y 2 =) on
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Fig. 8 Effect of liquid-solid ratio on leaching rate of Cu
and precipitation rate of As
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Fig. 9 Effect of oxygen partial pressure on leaching rate

of Cu and precipitation rate of As
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Table 12 Leaching rate and main chemical composition of leaching residue under different oxygen partial pressure

Oxygen partial Leaching Chemical composition, w/%

pressure/MPa rate/% As Cu Fe
0.3 53.7 25.83 2.65 19.46
0.5 57.6 26.06 2.03 21.08
0.7 60.0 25.78 1.79 20.27

F 13 AR E R A AR
Table 13 Main chemical composition of leaching solution

under different oxygen partial pressure

Oxygen partial Chemical composition/(g-L™")

pressure/MPa Cu Fe As H'
0.3 19.29 0.76 1.13 0.46
0.5 20.47 0.10 0.63 0.46
0.7 19.39 0.26 0.61 0.47

FT14 FHE TR AR
Table 14

residue (mass fraction,%)

Elemental chemical composition of leaching

(@) As Cu Fe Si S Others
394 2606 2.03 2287 3.6 1.88 4.16

F15 IRMRITTR ALK

Table 15 Elemental chemical composition of leaching
solution (g/L)
Cu As Fe H'
20.47 0.63 0.01 0.46

1 ¢*— FeAsO,-2H,0

e

10 20 30 40 50 60 70
20/(%)

10 2 HE T XRD 1
Fig. 10 XRD pattern of leaching residue
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Fig. 11 SEM images of leaching residue
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Research on separation and extraction of copper and arsenic from
copper arsenic residue of zinc hydrometallurgy

QI Cong-hai', SUN Pu', DENG Zhi-gan'-?, WEI Chang'-2, LI Xing-bin" %, LI Min-ting'>

(1. Faculty of Metallurgy and Energy Engineering, Kunming University of Technology, Kunming 650093, China;
2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,

Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The reduction leaching solution of zinc leaching residue from zinc hydrometallurgy uses the iron
powder replacement method to produce an arsenic containing copper residue. Taking the arsenic containing copper
residue as the research object, the oxygen pressure acid leaching was used to slowly decompose the arsenic
containing copper residue, so that the copper and zinc were dissolved into the solution. At the same time, the
arsenic and iron were precipitated in the form of smectite as the leaching residue, so leaching copper and fixating
arsenic iron precipitation is completed in the same process in the same reactor, effectively realizing that the
leaching process of valuable metals in arsenic containing copper residue and the precipitation process of impurities
were carried out simultaneously in the same process. The results show that, under the conditions of reaction
temperature 135 ‘C, reaction time 4 h, liquid-solid ratio 25 mL/g, sulfuric acid concentration 50 g/L, oxygen
partial pressure 500 kPa and iron arsenic molar ratio 1, in the leaching residue, the copper content is only 2.03%,
the leaching rate of Cu is 97.72%, the arsenic content is 26.06% and the precipitation rate of As is 95.98%. The
concentration of Cu in the leaching solution reaches 20.47 g/L and the concentration of As is less than 0.63 g/L,
which realizes the efficient separation of Cu and As and improves the metal recovery and comprehensive
utilization of resources. Arsenic in leaching residue exists in the form of FeSO, - 2H,0, which is in line with the
current concept of environment-friendly development.

Key words: zinc hydrometallurgy; oxygen pressure leaching; copper arsenic precipitation; copper arsenic

separation
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