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Table 1  Chemical composition of zinc calcine (mass

fraction, %)
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Fig. 1 XRD pattern of zinc calcine
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Table 2 Phase distributions of zinc presented in zinc calcine

(mass fraction, %)

ZnSO, ZnO Zn,Si04 ZnS ZnFe,04

2.01 83.30 0.47 1.38 12.84

Zn Fe (6] S Si Cu

55.7 12.1 229 2.44 0.89 0.91

Ca As Pb Mn Ag Cd

0.56 0.04 1.27 0.53 0.014 0.154
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Fig. 2 Effects of roasting temperature(a) and CO

concentration(b) on zinc leaching rate at different roasting time
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Fig. 3 XRD patterns of reduction roasted zinc at 700 ‘C for

various time
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Fig. 4 Effect of different experiment conditions on leaching rate of Zn: (a) NaOH concentration; (b) Leaching temperature; (c)

Liquid-solid ratio; (d) Leaching time
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Table 3 Chemical component of alkaline leaching solution
(mg/L)

Zn Sb Pb B Mn Al S As Mo

4166 02 001 02 02 03 1.6 0.08 0.01

P Co Fe Cr Si Na Ca K Ba

02 002 03 005 63 9019 04 155 0.02
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SIS, A4 REEES R EIL 74.6%, FRENTE R
BEEAARRT, T B RS R 44.4%.



e T2

427

@) s " (Zn,Fe)[Fe, Zn,]O,
" e—7n,Si0,
4 — Fe;0,
v— 7Zn0O

10 20 30 40 50 60 70 80
26/(°)
c
(c) s (d) Fe
Ca
(0]
(0]
n Zn /n
Zn
Si
si € mp l M
P N . A L " 1 I
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Energy/keV Energy/keV

B 5 Fadn XRD ¥4 SEM 41 EDS

Fig. 5 XRD pattern(a) and SEM image(b) of alkaline leaching residues and EDS spectra of areas A(c) and B(d)
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Alkaline leaching zinc from high iron-bearing zinc calcine after
reduction roasting

PENG Bing" % LIN Dong-hong', LIU Hui""%, PENG Ning', CHEN Dong', LI Yan-chun', YUAN Ying-zhen'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Chinese National Engineering Research Center for Control and Treatment of Heavy Metal Pollution,

Central South University, Changsha 410083, China)

Abstract: To resolve the problem of zinc-iron separation of zinc ferrite in conventional zinc smelting process, a reduction
roasting-alkaline leaching process was proposed. Zinc ferrite in high iron-bearing zinc calcine was decomposed to zinc
oxide and iron oxide by reduction roasting, then, zinc oxide was selectively leached in alkaline system, the iron oxide
remained in the leaching residues. The effects of roasting conditions and leaching conditions on the separation of
zinc-iron were evaluated by the leaching rate of zinc and iron. The roasted products and leaching residues were analyzed
by XRD and SEM-EDS. The results show that the optimal roasting condition as follows: roasting temperature of 800 C,
CO concentration of 4% (volume fraction), roasting time of 45 min; the optimal leaching condition is leaching
temperature of 80 ‘C, NaOH concentration of 6 mol/L, liquid-solid ratio of 12:1 and leaching time of 60 min. Under this
optimal condition, the leaching rates of zinc and iron are 90.4% and 0.25%, respectively. But the analysis result of
SEM-EDS shows that the mosaic phenomenon of zinc oxide and iron oxide in leaching residue is serious, this is the
reason why the leaching rate of zinc is hard to be further improved.

Key words: zinc ferrite; high iron-bearing zinc calcine; reduction roasting; alkaline leaching
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