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Selective reduction reaction process of zinc ferrite and its
application in treatment of zinc calcine
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Abstract: A kind of selective reduction roasting-leaching process which is against deficiencies of existing treatment of
zinc calcine was proposed. The Factsage 6.2 program was used for the thermodynamic analysis of the selective reduction
and the optimal roasting condition was obtained. Then, TG analysis and chemical analysis of zinc ferrite was applied to
verify the results of thermodynamic analysis. The results show that using the content of soluble zinc and ferrous iron as
the evaluation index of the reduction roasting, the optimal roasting conditions are obtained as follows: roasting time of 60
min, roasting temperature of 750 C, CO volume fraction of 8%, VCO/(VCO+VCO2) of 30%. The soluble zinc ratio of
91.89% (mass fraction) and ferrous iron content of 51.19% in the total iron content are achieved. Then, this roasting
method was applied in the treatment of zinc calcine, the roasting product was subjected to acid leaching to recover zinc,
and iron remains in residues as magnetite. The optimum leaching conditions with the leaching efficiency of zinc and iron
as the evaluation index are obtained as follows: leaching temperature of 30°C, sulfuric acid concentration of 90 g/L,
liquid to solid ratio of 10:1 and leaching time of 30 min.
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Table 1
fraction, %)

Chemical composition of zinc calcine (mass

Zn Fe (6] S Si Cu

55.7 12.1 22.9 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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v — ZnS (PDF: 65-0309)
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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,Si0, ZnS ZnFe,0,

2.01 83.30 0.47 1.38 12.84
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Fig. 2 Phase equilibrium diagram of Fe-Zn-O system at 700 C
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Fig. 8 Effect of different experiment conditions on leaching rate of Fe and Zn: (a) H,SO,4 concentration; (b) Leaching temperature;

(c) Liquid-solid ratio; (d) Leading time
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FEARRFRTAS: B2 AR L (<90 glL) |, JEA
AN, ABAERS RS (>90 g/L) T, Big R K bk,
AT IE BRI FE N i35 e 90 g/L LR . 4
Kl 8(b)FT, [ ERIE A 90 g/L WIHI LA 7:1. 2
B[] 4 10 min B, %52 H I BERHERERRE tH AR 1 520
PERRR AR LSRN, 2 L83 TP AR = ik
TR FER R ARV, PEm R A, Rk, SRR
WEEEFE N 30 'Co tHIE 8(c)FTF Y, TR IIRIE A
90 g/L~ WA 30 C. A 10 min, %24 [
Ll oF s st s RS i o o] I LG /N 10 I, BERR
B BT, (AERR AR BT TG A
LR T 10 B, ZF KB TP SR G IR R
FRNGIEKAGOL, AR SO s i 5 s,
I AR EE Ry 10:1. H1E 8(d)rT & i, [ i iR
B I LG SR A 90 g/Ly 10 LK 55 CHY,
F SR M I (R R R R 58 o FEER IR Hh 2 25 B
5 HH ST R S IR S DU K S A AR g, I
R R KR B TR . %8354k
[ T 25k, WP 10 min 4 AER A

3 Zig

1) AL =P AS ], BRIR L S R A R AT
I3 AN B . BRIREE IR PR IR SE B b2 AT IR A
R TB T, BVERIREFIE B o i A A A B
VYA =B B VCO/(VCO+VCOZ)H./AIEILZ\{;%%%§H§!E$EE
FEA I RN FR . AR IR A R, T
AN TGFI Voo (Veot Veo,) oo 1T 22 700 'C R ik
JE 7= A A X IR A, ] Vool (VeotVeo,) HETE
3.16%~ 38.57%2 [

2) eI R BT 2 60 min. K5 Ge i A
750 ‘C. CO 43 EH 8% Veo/(VeotVeo )tk 30% 45 1F
T FERERD IR N FERR PRI SR B, R AT
BEZR N 91.89%, AN 51.19%.

3) KREkeIT, BREWTE S T RN LI 7RI
30 C. WHAERE N 90 g/L WIE Ly 10:11 S W I 1]
10 min 540, BERGADIL JRURERE M th AR A
If o AEmAUE A TR, FRRIEN 91.8%,
BRZ RN 7.17%, FEAIL B B AR
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