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Table 1 Chemical composition analysis results of zinc-

bearing dust (mass fraction, %)

Fer! Zn MgO Sio, Ca0
30.12 8.95 2.74 14.08 472
ALO; Cl K,0 C Other
7.15 1.91 0.57 15.78 13.98

1) Fer: Total Fe content.
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Table 2 Particle size analysis of zinc-bearing dust

Grain size/pm Yield/% Grade/% Dii:ti:/l:/tjon

>1168 8.35 8.31 7.78

495-1168 14.39 8.69 14.01

200—495 12.12 8.57 11.64

105-200 14.00 8.71 13.67
74-105 9.07 8.95 9.10
43-74 26.57 9.27 27.60
<43 15.50 9.33 16.21
Total 100.00 8.92 100.00

H— Hematite

M — Magnetite
8 H T — Nickel striate
D — Zeolite

7 — Zinc victrial
P— Sphalerite
D F Q— Quartz
C G— Carbon
H F — Franklinite
C— Calcite
TZ N — Zincite H

15 25 35 45 55 65
20/(°)
B 1 FerRUer XRD it
Fig. 1 XRD pattern of zinc-bearing dust
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Fig. 2 Morphology(a) and surface scanning
maps ((b)—(g)) of zinc-bearing dust raw

materials
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Fig. 5 Effect of liquid-solid ratio on leaching rate of Zn Fig. 7 XRD pattern of leaching residue
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Fig. 8 Morphology(a) and surface scanning

maps ((b)—(g)) of leaching residue
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Fig. 9 SEM image of leaching residue
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Fig. 10 Relationship between In[—In(1—7)] and In?¢ at different

temperatures
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Fig. 11 Relationship between In[—In(1-#)] and In ¢ under

different sulfuric acid concentrations
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Leaching behavior and leaching Kinetics of
zinc from zinc-bearing dust

ZHANG Jin-xia"?, ZOU Xuan', NIU Fu-sheng'-?

(1. College of Mining Engineering, North China University of Science and Technology, Tangshan 063009, China;
2. Hebei Province Mining Industry Develops with Safe Technology Priority Laboratory, Tangshan 063009, China)

Abstract: A novel method for leaching zinc from low grade zinc-bearing dust in sulfuric acid solutions was proposed by
single factor leaching experiment. The influences of sulfuric acid concentration, liquid-solid ratio, stirring speed and
leaching temperature on the zinc extraction were discussed. The results show that, under the conditions that sulfuric acid
concentration of 0.5 mol/L, liquid-solid ratio of 6 mL:1 g, stirring speed of 300 r/min and leaching time of 40 min, the
zinc extraction reaches 96.30%. The results of leaching kinetics indicates that the leaching process is controlled by the
interface transfer and diffusion through the product layer. And when = is 0.16, the gas mud acid leaching process is in
accordance with Avrami dynamic model, the apparent activation energy is 10 kJ/mol. Using SEM, XRD and EDS, the
characterization of zinc-bearing dust raw materials and the structure and morphology of leaching residue were studied.
The results show that most of zinc is leached, iron, silicon, carbon and other elements are in the leaching residue.

Key words: zinc-bearing dust; zinc; acid leaching; leaching kinetics
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