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Fig.1 Flowsheet for metal recovery from cadmium contained dust
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Table 1 Main chemical composition of Cd contained dust

(mass fraction, %)

Cd Bi Cu Fe Pb
19.90 1.65 0.13 0.22 38.52
Zn Sb Ca As Al
6.58 0.18 0.08 0.97 0.092
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Fig. 2 XRD pattern(a) and SEM image(b) of Cd contained
dust
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B 3 XPS spectra of Cd contained dust: (a) Full-range; (b) Zn 2p; (c) As 3d; (d) Cd 3d
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Table 2 Variables and levels in central composite design (CCD) for leaching of dust
Coded variable levels
Variables Symbol Lowest Low Center High Highest
—f=—1.682 -1 0 +1 +B=+1.682
Temperature/C A 11.36 25 45 65 79
Liquid-solid ratio/(mL-g ") B 2.64 4.00 6.00 8.00 9.36
H,S0, concentration/(mol-L ") C 0.00 0.10 0.25 0.40 0.50
F3 WM B TR CCD SE5 7 ML 45
Table 3 Coded and actual levels of variables with experimental results for leaching of dust
Number Coded level of variables Actual level of variables Leaching efficiency/%
A B C A B C Cd As Zn
1 -1 -1 -1 25 4.00 0.10 83.09 4.93 36.05
2 +1 -1 -1 65 4.00 0.10 85.35 2.09 26.89
3 -1 +1 -1 25 8.00 0.10 86.11 11.91 67.2
4 +1 +1 -1 65 8.00 0.10 87.5 6.1 71.02
5 -1 -1 +1 25 4.00 0.40 92.42 60.47 96.16
6 +1 -1 +1 65 4.00 0.40 93.91 50.45 94.78
7 -1 +1 +1 25 8.00 0.40 91.22 59.67 96.12
8 +1 +1 +1 65 8.00 0.40 93.17 64.55 96.66
9 —1.682 0 0 11 6.00 0.25 90.93 43.79 91.99
10 +1.682 0 0 79 6.00 0.25 93.46 44.79 96.28
11 0 —1.682 0 45 2.64 0.25 86.94 8.68 57.8
12 0 +1.682 0 45 9.36 0.25 93.46 53.07 96.96
13 0 0 —1.682 45 6.00 0.00 80.87 2.33 5.47
14 0 0 +1.682 45 6.00 0.50 92.47 61.27 96.81
15 0 0 0 45 6.00 0.25 92.18 53.25 95.73
16 0 0 0 45 6.00 0.25 91.85 49.5 96.45
17 0 0 0 45 6.00 0.25 92.03 51.23 95.82
18 0 0 0 45 6.00 0.25 91.98 50.79 96.01
19 0 0 0 45 6.00 0.25 91.79 52.36 96.91
20 0 0 0 45 6.00 0.25 91.69 50.81 95.98
R SR TR A, 25 RN 4 BT

Yeq=91.9347+0.83074+1.0394B+3.5278C+
0.00084%—0.70458°~1.9525C*0.051248—

0.02624C—-0.8887BC 2)

YAs=51.3938-0.88664+7.2451B+22.6432C—

2.94744*~7.6903B*~7.3633C*+1.49124B+

0.43874C+0.2887BC 3)

Y74=96.1428+0.07584+10.4694B+24.6158 C—
0.66554%-6.5893B°—15.8666C*+1.86254B+
0.56254C—9.1800BC 4)
¥ CCD SEEGHIR IR . W L. BRERIK P %
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Fig. 8 Overlaid contour plots of Cd, As and Zn leaching efficiency affected by leaching temperature and L/S ratio at different
H,SO, concentrations: (a) 0.25 mol/L; (b) 0.3 mol/L; (¢) 0.35mol/L; (d) 0.4 mol/L
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Table 4 Results of verification experiments

HE 1) EDS 3 #r (LB 10)rT BUE i, HFEER GRS
i Pby S. O, ARMEHI As F1 Zn 434 AH A H Y 5J
AR, ML I, X AR
R I R R AR 52 AR RS, 512 B
TR/, M DARE A H

‘ «— PbSO,
. { 1 2 — Zn3(AsOy),

!’J RTINS
o] o ‘*.;MW'MWW&

10 20 30 40 50 60 70 80
20/(°)

B9 RHEN XRD
Fig. 9 XRD pattern of leaching slag

Observed leaching efficiency/%

Number Temperature/ C L/S H,S0, concentration/(mol-L ")
Cd As Zn
1 60 5 0.3 93.07 51.21 96.28
2 50 6 0.35 92.43 51.39 96.04
3 40 7 0.4 92.48 50.01 94.54

E 10 2 H#ER SEM 18 )% EDS it

Fig. 10 SEM image(a) and EDS spectra((b)—(f)) of leaching slag: (a) SEM image; (b) S; (c) Pb; (d) O; (e) Zn; (f) As
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Leaching behavior of Cd contained dust in
acid medium and process optimization

ZHANG Wen-juan, MA Bao-zhong, WANG Cheng-yan

(School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing,

Beijing 100083, China)

Abstract: A systematic analysis for Cd contained dust was conducted and a flow sheet for metal recovery was proposed.
The central composite design was used to optimize the operating conditions of leaching process. Second-order
polynomial models of high significance and 3D response surface plots were constructed to show the interaction effects of
temperature, L/S ratio and H,SO, concentration on the leaching efficiency of Cd, As and Zn. Optimum area of leaching
efficiency of Cd, Zn and As bigger than 92%, 95% and 50%, respectively, is obtained by the overlaid contours at
temperature of 20—60 ‘C, L/S ratio of 6—8 mL/g and H,SO,4 concentration of 0.3—0.4 mol/L. The models are proved to be
reliable and accurate in predicting the leaching process by the verified experiment in the optimal area. Within the optimal
area, the leaching efficiency of As is lower and the main reason is attributed to the insolubility of zinc arsenate.
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