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Leaching of silver and lead by chloride simultaneously from
residue after zinc extraction of low-grade zinc oxide ores

ZHANG Ya-li*?, YU Xian-jin’, LI Xiao-bin'

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. College of Chemical Engineering, Shandong University of Technology, Zibo 255081, China)

Abstract: According to the mineral analysis of the residue after zinc extraction of low-grade zinc oxide by XRD, SEM
and EDS, the occurring state of metals is complicated and difficult to be treated by mineral process. A novel process of
treating the residue by chloride leaching was developed. The effects of experimental conditions, i.e., reaction temperature,
NaCl concentration, liquid-solid ratio, HCl amount and immersion time, on the leaching process were investigated. The
results show that the additive does not affect the leaching rate of Pb, while it can increase the leaching rate of Ag
significantly. The best technology conditions are obtained as follows: leaching temperature 90 ‘C, NaCl concentration
390 g/L, additive amount 15 mL, liquid-solid ratio (mass ratio) 7:1, HCI amount 3 mL and immersion time 3 h. Under the
optimal conditions the leaching rates of Pb and Ag can reach about 95% and 90%, respectively.
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Table 1 Chemical compositions of residue after zinc extraction of low-grade zinc oxide

Element  Mass fraction/% Element  Mass fraction/% Element  Mass fraction/% Element  Mass fraction/%
Pb 12.26 Ag 651" Mg 1.3 Ti 0.034 1
Fe 2.78 Mn 0.031 Al 0.421 Sb 0.131
N 0.565 Ni 0.003 Si 15.3 Ba 0.119
(0] 44.5 Cu 0.099 1 P 0.05 Hg 0.010 7
F 0.245 Zn 1.11 S 4.99 Cr 0.007
Na 0.883 As 0.235 K 0.343 B 2.20
Ca 1.44 C 11.00

1) g/t



298 A G EE R

20124FE 1 H

* — Anglesite

= — Anhydrite

¢ — Quartz

4 — Lead silicon

10 20 30 40 50 60
20/(°)

1 RERER XRD i%

Fig. 1 XRD pattern of residue after zinc extraction
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Table 2 Mineral phase constitutes of silver

Component R;partitiorl lof Mgss
silver/(g't ) fraction/%
Silver in lead silicate 336 51.62
Native silver 177 27.14
Silver sulfide 48 7.37
Silver in silicate 33 5.02
Rest 57 8.85
Total of silver 651 100
=3 HHIYIRA R
Table 3 Mineral phase constitutes of lead
Component Repartition of Mgss
lead/% fraction/%
Anglesite 7.50 61.17
Lead silicate 242 19.74
Galenite 0.24 1.96
Rest 2.10 17.13
Total of lead 12.26 100
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Fig. 2 SEM images ((a), (b)) and EDS patterns ((c)—(f)) of residue after zinc extraction
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Fig. 3 Effect of NaCl concentration on leaching rates of Pb

and Ag
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Fig. 5 Effect of liquid-solid ratio on leaching rates of Pb and
Ag
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Fig. 6 Effect of HC] amount on leaching rates of Pb and Ag
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Fig. 7 Effect of temperature on leaching rates of Pb and Ag
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Table 4 Chemical compositions of leaching slag containing

Pb and Ag
Element Mass fraction/% Element Mass fraction/%
Pb 0.414 Ag 519
C 5.43 Cr 0.008 4
N 0.286 Mn 0.0227
51.1 Fe 1.99
F 0.477 Ni 0.002 1
Na 2.21 Cu 0.092 8
Mg 2.09 Zn 0.807
Al 0.78 Ge 0.002 1
Si 28.5 As 0.258
P 0.0417 Sr 0.007 8
1.62 Zr 0.003 9
Cl 1.19 Cd 0.080 3
K 0.428 Sb 0.029
1) gk
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Fig. 9 XRD pattern of residue after chloride leaching
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