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Recovery iron from zinc leaching residues by
reduction roasting and magnetic separation process

WANG Ji-ming, PENG Bing, CHAI Li-yuan, LI Mi, PENG Ning

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on the process mineralogy, the zinc ferrite was decomposed into zinc oxide and ferroferric oxide by
reduction roasting, and then recovery iron by magnetic separation. The effects of roasting temperature, roasting time and
usage of reducing agent on the decomposition rate of zinc ferrite and recovery rate of iron were investigated. The results
show that the decomposition rate of zinc ferrite reaches 72.05% and the recovery of iron reaches 91.79% after roasted at

950 C for 1 h in 10% or 5% reducing agent. The iron concentrate grade only reaches 50%. The agglomeration of

particles in the process of roasting and magnetic separation leads to the lower grade.
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Table 1 Chemical composition of zinc leaching residue
measured by ICP (mass fraction, %)

Fe Zn S Si Pb Ca

23.91 19.57 6.40 4.47 4.35 2.20

Mn Al Cu As Cd K
1.53 1.15 0.80 0.52 0.31 0.24

1.2 REHE
1.2.1 FESh %
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DIEFENLERE, 230 kit /N T 74 pm IFRR
T FH T 20T RN S 43 S

=2 BTN A

Table 2 Phase distributions of zinc presented in zinc leaching

residue (mass fraction, %)
ZnSO; ZnO  Zn,SiOy
22.86 6.87 4.98 54.32 9.3 1.6 100

ZnFe,O; ZnS Others Total
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Fig. 1 XRD pattern of zinc leaching residue
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Fig. 2 Effect of roasting time on decomposition rate of zinc

ferrite
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Fig. 3 XRD pattern of zinc leach residue roasted at 950 C
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Fig. 4 Effect of roasting temperature on decomposition rate

of zinc ferrite
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Fig. 5 Effect of dosage of charcoal on decomposition rate of

zinc ferrite

3ZHF€204+C:2F€304+3ZHO+CO (1)
ZnFe;0,+CO=ZnO+3FeO+CO, 2)
Fe;04+4C=3Fe+4CO 3)
FeO+C=Fe+CO 4)

RNV, 15950 CA&AM Mt URAR iR, BF
B R JE IR FREFAIOE S5 3 ikt J MR K A R
HOL SR 4 R R B R R RIS, RBUL R AANRE
55 JE VR i A R IR B I e R . H K]
6 JIi7x SEM-EDS T 45 5w, LR 4 AT AR
& B IE FEURIREF /il 2 T BRI 2R A

2.4 BREINEGKEEEE. EERBEMTERETRME

BN

SO AR I SRR R R, AR SEIERR v
BRIR L RIRTHE N, 2 BRI ), R bei s
A SRS N e % R [T (1 5 1
2.4.1  RHEIELRE X R R 5

B ) [P e il A R A T 1] £ 2 K T 328 3 4 v (AL
Kl 7). fEik®] 95%LL F. B8 3.5 hJa, Zkrmlik
RGBT R, IR RS S — e AR, b
JER% 8 A I B AR AL B RN R PE AR AR Bk TR T AR R
nZnO-Fe,O5, A8 T Bk I Rl 4 A1
2.4.2 RS FE X R R 5

B R eils B2 (4 i, BRI DR e (U ]
8). BRI TR AAH S B S s ik S EE DL S )k
FREETEARAFAE, BRIREEL A IR I JSURE o8 7 fifk SRl PR 2

Zn S/
|
Cl): € Pb Ca M Zn
1 1 h C Pb At
0 2 4 6 8 10 12 14
Energy/keV

Bl 6 950 CitJskrkett ¥ SEM—EDS
Fig. 6 SEM-EDS images of sample roasted at 950 ‘C for 1 h
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Fig. 7 Effect of roasting time on iron recovery rate and iron

grade of concentrate
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Fig. 9 Effect of amount of charcoal on iron recovery rate and
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Fig. 10 SEM images of zinc leaching residue: (a), (b) Zinc leaching residues; (c), (d) Reduction roasting samples; (e), (f) Magnetic

concentrate
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