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Fig. 1 XRD pattern of zinc ferrite(a) and pyrite(b)
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Fig. 2 Relationship of AGS — T for sulfide reaction of zinc

ferrite

2.1.2  BRBREFERAL R B AH 2H R

AR S 875 A5 1 E B AL S5 O R EIER
B, 76038 (1 B FE SR AU @l B A R ke vl LA
SRR R IR R VE B AL, (ER A 40 NP1
I ZEMIARALEL, R, REGMER T RER %
PEXT R TR AL S HT ) AE 2 R RS, L2
WK 3 Ffizs. #£800 ‘CAHI1100 ‘CifE T, P&
FAE 0~10 kmol JE FE N 0, SO, [ & 4 38 n,
[FJ B ZnS F RGN 2 i KA, ELI s 2 pe A
T FH 2 O BG 0 T S PR s TE R B BUIRET, P4
Vb E R IR N Fe,0,5 1 75 i B 5 i i s
ST R R BRI AR U 32 B FeS, R BABRIRBE 1 £
B AL B SR (2)F(3)e R AN F T8k
FE 1) i R FeO HITE A, 1B FERE Z 1. 1E
WAFAERIE DL T, B B A 2 7E 0~3 kmol Y0 5] 4 1
B, FeO. ZnO M CO K& 22T, AHR ZnS,
Fe,0,~ FeSHICO, & ELMEM; 2 )5, &R
R4S N, ZnS BN, CO,RIMAFFA
A%, Fe,O, & IMITEE FFE, [F FeS SO, 1) &k
B, WL, EEBIIEET, 4B R, &
Y ERERE 5 Rk I B AE B ZnO AT FeOs 4 id &= i,
Z R 2 51 R WA R BLAE Bk BR AL
Yy, EBIEGEM, Fi, &3ER6HEL%R
BEIEPRIMEAL I — RN = . IR E RS R E
B, 24%%H & 2.3 kmol I, ZnS &Ik f KAH ,
BE P 7 7= ) 1845 K & H) Fe,0,. FeO 1 CO, J /b
& [ FeS. ZnO 1 ZnFe,0,, FHLKIR S5 T |
RAMETE AR M EEEREMEE, KREMN
CO, M1 Fe,0, 4HIE 5 H CO M FeO.

2.1.3  FeS,-ZnFe,0,-CO 1A Z Af ]

TEBRAY I B3 F& H R R A T A B
KL SRERKR, T I A FE R IR B i A A 5 AH 0T 5
Pkt AR R A EEE L. KA
FactSage 8.0 X 1H 5L J5ME SR (pp=10.1325 kPa)
I FeS,-ZnFe,0,-COE RZAHE(L K 4), LAFHEL
VI AH ORI BE X B AL = AR A s, 4 R
X IR A A AR, R ERER R G AT
1, R OARS BE R R ZoS I ERIR & X
EEORRHLMEBRESX . BB 405, 7E8
LR B RS e Ak R TR AR BT X . 4



3796 [ E B4 R 2022 %12 H
4 4
(a) ——2ZnS —a—FeS (®) —e—7znS —a—FeS
—v—ZnFe,0, —<+ Fe;0, —v-7ZnO —<ZnFe,0,
= »-Zn0O —+-Fe, 0, = »-Fe;0, —¢—FeO
B3 A T E3f  F0 <5
= ——S0,(g) ——80,(g)
2 s
g, g )
" I
,.§ = g _§
e
LN
.
Ak o e e e =it & .
0 2 4 6 8 10 0 2 4 6 8 10
Sulfur amount/kmol Sulfur amount/kmol
5 35
© —=—FeO —e— FeS (d) —=—FeO ——CO(g)
——7ns —4—7n0 30t —4—7nS —v—COy(g)
al —o—ZnFe,0, —v—S0,(g) : >Fe;0, 4 SOy(g)
»-CO,(g) —+CO(g) —¢FeS = —-7Zn0
——Fe,0, —* Fe,O, 2.5r o ZnFe,0, ——Zn(g)
—+-S,(g)  —Zn(g)

Equilibrium amount/kmol

Sulfur amount/kmol

3 ANFEIZEAF N ERER BB AL BT AR 2 R

Equilibrium amount/kmol

201

1.5

1.0}

0.5 70—

40 45

Carbon amount/kmol
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Selective sulfidation behaviors and phase transformation
mechanism of zinc ferrite

HAN Jun-wei, HUANG Rui, WANG Yong-wei, GAO Xue-song, WEI Xu-yi, QIN Wen-qing

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: In order to recover valuable metals from zinc ferrites, a sulfidation roasting was developed to
selectively convert zinc ferrite into zinc sulfides and iron oxides or metallic iron, after which the separation and
recovery of zinc and iron can be achieved by mineral processing and hydrometallurgical process. The
thermodynamics of the sulfidation reactions of zinc ferrite was studied by HSC and Factsage calculations, and the
effects of different process conditions on the sulfidation behaviors and phase transformations of zinc ferrite were
investigated by sulfidation roasting experiments. The results show that the gas sulfur produced by pyrite
decomposition reacts with zinc ferrite at high temperatures. The temperature, pyrite dosage and carbon dosage are
the main influencing factors for the sulfidation behaviors of zinc ferrite. Appropriately increasing the temperature,
the pyrite dosage and carbon dosage, the zinc sulfidation rate can be improved. Adding an appropriate amount of
sodium salt is helpful to zinc ferrite sulfidation. Under the optimum conditions, the sulfidation rate of zinc ferrite
can reach 84%. The XRD and SEM analysis results indicate that the roasting product is mainly composed of zinc
sulfides and iron oxides, which are mainly in the form of fine grains. The addition of sodium salt can promote the
grain growth of synthetic zinc sulfides.

Key words: zinc ferrite; selective sulfidation; reduction roasting; phase transformation; resource recovery
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