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Table 1
residue by XRF (mass fraction, %)
o S Pb Ca Si
20.78 10.35 6.74 5.85 243

Main chemical composition of zinc leaching
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Table 2 Phase composition and content of zinc in leaching

residue
Phase Mass fraction of Phase occupation
zinc/% rate/%
ZnS0, 4.11 22.90
ZnO 1.48 8.25
Zn,Si0, 0.47 2.62
ZnFe,04 11.89 66.24
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Fig. 1 XRD pattern of zinc leaching residue



1946 hEA O RYR

1.2 FEMSE

FRRSEES, B 15 g SRR VA 5 BT R IR IR B R
A, B I IRAT B S), AR A E T A
L, FEBONAPE o R e S i AE b U8 P gk AT
AR E R LR SWERRE . Bk, mprEh
R ANAS, R RHRTEe G, A5
FUGTHR R . TERRLIG A G, AR RIE AT
KR ELE, DAV MR ol VEYEIR IR £ KRS )
XA T Hh PR I8, FEXTEE KB 3 Ik, WA E
B EE SRS B, ER . Bk
PR H R (o) THH AT

g=[1—fi)x1ow%
m,

KA my NAKRE R BB R, g my NIR
B er s &, go

1.3 #&MAE

K H XRD #4%(Rigaku, TTRIIZAY) /3 HrEEL
RrREE AR E Y. e &N Cu ¥ K, 4T
£, HLJE 40 KV, HELIT 250 mA, F3TE Y 10°~80°,
FHGEE N 5 (C)min. KA =YL BT E R
BEIPIAH CERBR 8% TRIREE . AL RRERRE) &
B SRR iR T R KR Ak

CEE
2 #RE5E

2.1 WHEREZEASEXNFERZHENZMN

R H o0 B R 2R s i 8 2 BT
HoAh R eS8 26 T KGR E 600 C, Krbet
(] 120 min; AR ZAFWTT: WIE LG 5:1, R HEE
30 'C, RS 60 min. HIP 2 AJ 40, BEFEREIIR
HEE B IR R B M R N . SRR = 3G 2
PRHER B RAE, P2 KRB R B AR B EE . [
B, % e ik 2 R BT P AR 1 R R Ak R 2 O M A
Fe,0; 1 SO5, {H2 H T/l /N T H A s 2,
B JE BT BRI 2

AN TR0 IR 4 FH 21 15 21 1 s s L J FLKIR:
#R XRD 41 3 fin. MW 3T LB H, B
P i FH B (R 3 N i3E 1 BRItV TR 2R R B S
FREE RN, RIREFPIARTE % o [FIRT, KEheddE ) XRD

2021 47 A

100

80 —a—7n
xX —o—Fe
K5
3 60F
=}
2
g 40t
=
m

20

0

0.26 0.52 0.78 1.04 1.30
Mass ratio of ammonium sulfate to zinc leaching residue

2 GRS IR T R LR B BRI L SR A R
Fig. 2 Effect of mass ration of ammonium sulfate and zinc

leaching residue on extraction rate of zinc and iron

(a) o — PbSO, * — Zn,SiO,
v— ZnSO,-H,0 *— Fe,(SO,);
e *— ZnFe,O, 4 — Fe,0;

0 20 40 60 80
20/(°)

(b) ~ v — CaS0,-2H,0
+ — ZnFe,0,
°— PbSO,
A— F5203

do oA
3 0,0 ©
5 L X,‘Lnlfr_tyﬁj&a‘ii&mﬁiﬁtmw
00 _ o0 &
4 -]_ }\ A00‘7Mo 00\00 Aoakg e,‘
Toood, o, .,
3 v % a0 90 Oa
= v OS vy ¢
2 oooov oAPooAc68 éA
v s A v 2
1 Lol 0A0'°°vodA38 fa
0 20 40 60 80
20/(°)

3 BRRE S FHR HE i R MK R A
iRl

Fig. 3 Effect of mass ratio of ammonium sulfate and zinc
leaching residue on phase of roasting residue(a) and
water-leaching residue(b) (Mass ratio of ammonium sulfate
to zinc leaching residue: 1—0.26; 2—0.52; 3—0.78; 4—
1.04; 5—1.30)
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Fig. 4 Effect of roasting temperature on extraction rate of

zinc and iron
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Fig. 5 Effect of roasting temperature on phases of roasting
residue(a) and water-leaching residue(b) (1—325 C; 2—
375 C; 3—425 'C; 4—500 C; 5—600 C; 6—650 'C; 7—
700 C)
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Fig. 6 Effect of roasting time on extraction rate of zinc
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Fig. 7 Effect of roasting time on phases of roasting
residue(a) and water-leaching residue(b) (1—120 min; 2—
150 min; 3—180 min; 4—210 min; 5—240 min)
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Table 3 Chemical reaction equations of decomposition process of ammonium sulfate

Reaction step Temperature/C Reaction
1 213-308 (NH,),SO,~NH;+NH,HSO, )
2 308330 2NH,HSO,~(NH,),S,0,+H,0?1 3)
3 330-419 3(NH,),S,0;=2NH;1+2N,1+6S0,1+9H,01 4)
Total 213419 3(NH,),S0,—4NH;71,N,1+3S0,1+6H,01 5
e (NH,),Zn(SO4);—ZnSO4+2NH351+S0:1+H,01  (9)
100 b Fey(S04);=Fe;03+35031 (10)
a 0 TERE R E AL T 700 CHY, WMRSES 50 =
g WIEARR R N, A R R, B 7 T
i .
E —100 - ﬁDT :
ZnSO4+Fe;03=ZnFe,0,+S051 (11)
-200
-300 L 3 I Z:/)lL%E?EH:II
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Fig. 8 Gibbs free energy change diagram of reaction (1)
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Fig. 9 Process flow chart of ammonium sulfate roasting of

zinc leaching residue
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Selective separation of zinc and iron from zinc leaching residue by
ammonium sulfate roasting

ZHANG Du-chao, REN Guan-xing, LIU Ruo-lin, CHEN Lin, LIU Wei-feng, YANG Tian-zu

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: In the process of industrial hydrometallurgical zinc smelting, a large amount of zinc leaching residue
was produced, and the selective recovery of zinc has become a research hotspot. In this paper, ammonium sulfate
and zinc leaching residue were mixed and roasted and then water-leached to achieve the separation of iron and zinc,
thereby achieving comprehensive utilization of resources. The optimal roasting conditions are determined through
experiments, that is, the mass ratio of ammonium sulfate to zinc leaching residue is 1.3, the roasting temperature is
650 C, and the roasting time is 240 min. The results show that ammonium sulfate and zinc ferrite will react to
form (NH,),Zn(S0,), and NH,Fe(SO,), at 325—425 “C, and then at 500—650 ‘C, (NH,4),Zn(SO,), and NH,Fe(SO,),
respectively decompose to produce ZnSO, and Fe,(SO,);, of which Fey(SO4); continues to decompose to produce
Fe,0; and SO;. Under the optimal conditions, the leaching rate of zinc in the calcined product after water leaching
reaches 93.53% and that of iron is 5.97%, thus realizing the effective and selective separation of zinc and iron.

Key words: zinc leaching residue; zinc ferrite; ammonium sulfate roasting; zinc; iron
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