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Fig. 1 ¢—pH predominance diagram of SO,-ZnFe,04-H,0
system (25 °C, solid line; 100 ‘C, dash line)
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Fig. 2 Particle size distribution of zinc ferrite
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Table 1 Typical chemical composition of each size fraction

from zinc ferrite

Size fraction/um w(Zn)/% w(Fe)/%
85-90 26.93 46.01
90-95 27.15 46.27

95-100 26.78 4592

fir Bl XRD A1 SEM X 15 Ji (1 Bk IR B 2E AT s AH 2 A
ATES M . BREREER) XRD & 3 fos,
QBRI RFIE AT IR B, R R AT KA I E K XRD
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Fig. 3 XRD pattern of synthetic zinc ferrite

B4 SRR SEM 4
Fig. 4 SEM images of synthetic zinc ferrite: (a) Low

magnification; (b) High magnification
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Fig. 5 Effect of liquid-solid ratio on reductive decomposition
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Fig. 6 Effect of initial acid concentration on reductive

decomposition of zinc ferrite
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Fig. 7 Effect of amount of SO, on reductive decomposition of

zinc ferrite

HE 7 W, CEARRE N B BRAIR B
AR, A ACTE N RO, A2 SN 4
BT, BRI A Fe(LID G JF R B, 4



174 ThEA O RF)

20194 1 H

TEAEGENEN 0.41 mol B, AEAYIA AT Fe(I1D)
136 R R IR B R K E . X2 RO IL R Rl e, 78
SN TR E R, AR A A E TR
E—ENREEABRN, BANSERRE, @EE
WA ORGSR OK . A SR
105 CHIEDIL R, SO, fEK T AR FEREIL ] 3.7 /L,
SO, W fFA L) HoSO; BEAEBRIREE 7870 IR V.. {HBEE
TEAEDE N E ARSI OR, SRR AR
T, Rk, ZRSRBEhn S LRIEN =X N AT
FREE AR D, R 2 A @ N E IR EF
£ 0.41 mol, Ht R LA I N AT AR BE AR EFAE — AN
IKF-s

3.4 R BATE 3T SREREEIR IR ) R A SN

MR RIEE N 105 CL WILATRERMRE N 120 g/L.
W LG A 10:1 BREREE NN TN 100 g, [ i
4500 r/min, A AL 0.41 mol, ANIE] S S [A]
PERFRBEIE S5 A R I s 1] 8 B o el ] 8 ] i,
S [E] 24 60 min B, 2R EE HREE (1) H AT Fe(TIT)
HIIE R R 5353l R 8 7% 79%, K f2 Mt ] 25 120 min
B, B FIV 2R AN Fe(TD FIE R AT BRI 2] 95% 42 47
P AREE K S NI (], BEIR A Fe(TTD IR SR R
AR B LR, X TR g B A S S R 4k 82 ) S5 HE
e, VIR HoSO, AWHEAE, HIUREE G, BAMER
H[E A S S ZnFe,O, BB AN/, PRIk s o gk
ATHIHESN JIAR N

100 100

951 195

90 r 190

851 185

80 180

Reduction rate of Fe(I11)/%
Dissolution rate of Zn/%

*—Reduction rate of Fe(III)

r 4 —Dissolution rate of Zn

175

70 L . 70

60 80

100 120 140 160 180
Reaction time/min
8 SN [A]Ke R R B A S5 3 A 1) 5 )
Fig. 8 Effect of reaction time on reductive decomposition of
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Fig. 9 Effect of reaction temperature on reductive

decomposition of zinc ferrite
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Table 2 Chemical composition of zinc leaching residue (mass

fraction, %)

Fe Zn Si0, S
34.69 25.43 541 3.55
Cu Pb Sn In"
1.49 0.168 0.121 861
1) g/
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Fig. 10 XRD pattern (a) and SEM image (b) of zinc leaching residue
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Fig. 11 SEM image (a) of zinc leaching residue and EDS spectrum in areas of positions 1 (b), 2 (c), 3 (d)
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Table 3 Chemical composition of leaching residue

Mass fraction/%
Zn Pb Cu Fe S
Without SO, 11.11 10.19 6.12 1258 9.37
Addition of SO, 955 737 574 171 10.69
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Fig. 12 XRD pattern of leaching residue: (a) Without SO,; (b)
Addition of SO,
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Reductive decomposition of zinc ferrite and
zinc residues by sulfur dioxide

ZHENG Yu, DENG Zhi-gan, FAN Gang, WEI Chang, FAN Guang,
LI Xing-bin, LI Cun-xiong, LI Min-ting

(Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The zinc in zinc residues exists mainly as zinc ferrite, in order to solve the difficulty of decompose zinc ferrite
in zinc residues, by taking a zinc ferrite as the research object, the dissolution of zinc and the reduction of Fe(IIl) in zinc
ferrite under the action of sulfur dioxide were investigated. The effects of initial sulfuric acid concentration, liquid solid
ratio, sulfur dioxide content, reaction time and reaction temperature on the reductive decomposition of zinc ferrite were
studied when sulfur dioxide was used as reductant. The results show that the optimal reaction condition are as follows:
sulfuric acid concentration of 120 g/L, liquid-solid ratio of 11:1, SO, intake of 0.41 X 1072 mol/g , reaction time of 120
min and reaction temperature of 105 ‘C. The leaching rate of zinc is as high as 99% and the reduction rate of Fe(Il) is
98% under the optimum reaction conditions. Furthermore, the zinc ferrite is fully decomposed, and the main
compositions of the residue are ZnS and PbSO,, according to the ICP-MS and XRD analysis.

Key words: zinc ferrite; zinc residues; sulfur dioxide; leaching
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