524 %58 2 W TEEEEEFR 2014 42 f
Volume 24 Number 2 The Chinese Journal of Nonferrous Metals February 2014

XEHS: 1004-0609(2014)02-0511-08
SRR IR R I R S 5 — M B R 5
*x m &'

2,
(. FERT BIFRINT S5 TR, Kb 410083;
2. PERE ISR, K 410083)

WAL, 2 g, BIOURY, Ra

OB RGO mars i b (R R B P o 8 SE A R RERR AT, TR B Sl
PSR ER 73 B RIRAG LARE R 0 IR . EREH R TR Re . PR AR A PR BERS b o BE |
B R A5 IR JFURTRE T LA S M R B R D (KBRS R TR IR Y (R SR A R M iR
60 ‘C. ML 10:1. VIGRIREE 45 g/L FIR BT 2 hy (KRS H B AR B 70 °C WA L 10:1. 4]
URTRIE 60 g/L HiHEH S 300 v/min AR HINH] 2 he 7EBAESAT T, BRI RERR AN 90%, SPEH
HYLN 5%. 2 XRD F1 SEM/EDS 7341, S LD A 2, HUUS N AR FIBRIREE BRI BEAF (LA T 2 J K]
SETEIE SRR P R B S e B, A 7R o

KRR SERERTD: BRIREE: KRS B

RESES: TDIS2 NEARERD: A

Leaching zinc from high iron-bearing zinc calcine after
selective reduction roasting
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Abstract: Based on the decomposition of zinc ferrite to ZnO and Fe;O,4 by reduction roasting, the recovery of zinc from
the roasted zinc calcine was studied by two-stage leaching for zinc-iron separation and the leaching residue containing
Fe;0, was obtained. The effects of reduction roasting and conditions of neutral leaching and acid leaching on leaching
rates of zinc and iron were investigated, respectively. The results show that the reduction roasting has a significant effect
on recovery of zinc, and the leaching rates of Zn and Fe are about 90% and 5%, respectively. Under the following
optimum conditions, which are leaching temperature of 60 °C, liquid/solid ratio of 10:1, acid concentration of 45 g/L and
leaching time of 2 h for neutral leaching, and leaching temperature of 70 C, liquid/solid ratio of 10:1, acid concentration
of 60 g/L, stirring speed of 300 r/min and leaching time of 2 h for acid leaching. Besides, the main compositions of the
residue are Fe;0,, ZnS and ZnFe,0, according to the XRD and SEM/EDS analysis. The main reason of zinc ferrite left is
attributed to the enclosure by other minerals.
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Table 1 Chemical composition of high iron-bearing zinc

calcine (mass fraction, %)

Zn O Fe S Pb Cu

57.37 22.90 12.10 2.44 1.27 0.92

Si Ca Mn Al Mg Cd

0.89 0.57 0.53 0.24 0.20 0.15

F2 BRI MBS
Table 2 Phase distribution of zinc presented in high iron-

bearing zinc calcine (mass fraction, %)

ZnO ZnFe,0, ZnSO, ZnS ZnSi,0,

83.30 12.84 2.01 1.38 0.47
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Fig. 1 Schematic diagram of airtight intermittent rotary kiln:
1—Water inlet; 2—Water outlet; 3—Cooling system; 4—
Electric resistance furnace; 5S—Corundum tank; 6—Admitting

pipe; 7—Rotating wheel; 8—Escape pipe
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Table 3 Phase distribution of zinc presented in roasted zinc

calcine (mass fraction, %)

ZnO ZnFe,Oy ZnS Zn,Si10, Zn

90.42 4.54 4.17 0.60 0.27

2 BRI SEM 4
Fig. 2 SEM image of roasted zinc calcine: (a) ZnFe,Oy;
(b) ZnO

2,12 RIS REE. BRRAT A ZE R

IR 60 C. WIFLL(L/S)10:1. PiEFEEE 300
r/min A HINFTE] 10 min 5008, 20 a2 8 SRR bl
W SRS IR s 2R B AR R P 388 I i AR A 1 D
SERNE 3 iR WE 3 WTLLEH, R
FARBRERR . EVIIRIRIE R 50~90 g/L JEH P,
WG HIAR TR B2 HI3E I 5 D I BR8N 57.89% 1
A 80.26%, MRS R H R 64.99% T2
90.83%; WIUHIRIEHE 90 o/L &, Bl R E (134 ik
JE SR IR AR GRS, T B D R R
HATLERG N, ARG IS, Brig % — B ORFFAE 84%
LR —J51i, RS Rext 8k s th A7 — e 1
BHER, (H2MITARR AT 70 g/L i, PRSP
BRIZ ST 5% HPIIHRIE#EE 70 g/L J5, &
JRRERD (R 2 K R 0 o E P L, AR e
AR, BERE D T OGS IR B 3 fif A AN D AR
A EERTHEAS IR R A

22 RRIEFHPEREH

B 2.1 1AL, R IR R L 70 g/L
Je s BRBPRH AR TTLRIRGE I . BRIk T B 1 K
R, RHBWIAAE RN AR R 70 g/L LA R . 4R
M 4PIGAIR BEAE 70 g/L R, it —BaR i T2E R
R B Y R AR (<<80%),  FIT LAASHIF 5% % FH 5 B
BHTE, MR ARG



514 A e R 2014 422 H
95 100 6
(@)
80 15
° 85+
2 =
< =
EQ % 60r 1“2
-3 75+ ) s
Q = :
8 S 40f 3a
g B}
65} -
=— After roasting 20 12
*— Before roasting
750 70 90 10 130 % 30 50 70 50 |
Acid concentration/(g-L™) Acid concentration/(g-L™")
L[® 4 WISRBRREMEE, et SN pH {0
10 Fig. 4 Effect of initial acid concentration on leaching rates of
X Zn and Fe and pH value
£ 8
g After roasting = )
g _— 3 SREIRaEEAl
fg 61 *— Before roasting 222 BT
<, PRI 60 C. WIRIRIL 45 /L MHEHEEE 300
o L
= r/min Z0FF, FHHGR NI B BRE A5,
i /‘/'/‘——4 G 5 B WS WL, B HI A
. . . , , SRR KH . T 0371 S 8
05 =5 5 oo 0 10 min ZEHiEK F] 40 min, FHZH I 44.8%H Y

Acid concentration/(g-L™)
3 R BRI R
Fig. 3 Effect of reduction roasting on leaching rates of Zn(a)
and Fe(b)

22.1  WIHAIRFERI S

EHRFE 60 °C WE EL 10:1. HEFEHEE 300 r/min.
B 2 h AN, SRR B DA% S
JRRERPEE, PR AR, g5 R W 4 Fios. WA
4 TR, BHAERIGRIRE N 15 g/L 8% 75 g/L i, #F
FZ RN 24.5%BHHE A 84.7%, HiiR R B B
W, AR EARERE S%LLR; 4REH MG R
FE, FERIR I AIERK N, Mk 1R 3 T AR
I, FIREE B T REE VIR AL RN, BRSO
PSR A . K 48T UEH, b
WIUE TR FE TR 38 s B 28 55 pH (L EFSE T RE. 4]
GIRIEN 45 g/L I, W2 R pH 52 5.1, 2
W pH {H NS P R XA, S
R RN, XEYR R R . T
WL T A = EE sk, B rb i tH R ¢ 20 pH (B,
FEHIAE 5~5.2 Z (A, DRI PR IR WD 4G TR B ok
45 g/L,

B 49.7%, RN ERR H ARG I N M N A]
i 40 min J5, B ARG, Mgk H AT
BTN B, BT R Y RONAE 40 min P FEA RN 58
Ji, 40 min Ji ¥ H IR B I URIE M TR . BT I,
A I () A R TR I RE iR, R I [a]
KA FEERBRORE. 55%18, 2 IR E
2 h, MEENR I  pHEZA N 5.0, FERER
4 50.97% B HEN 3.15%.

52 4.6

< 50f 142 <
£ 2
S S
en

&en
£ 48f 138 £

=
g 3)
2 8
S ©
N 461 13.4 &=

44 L 1 1 1 1 1 3.0
0 20 40 60 80 100 120

Leaching time/min

B 5 EHIEDEE . BRE AR AR
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Fig. 6 Effects of initial acid concentration on leaching rates of

Zn(a) and Fe(b) with different L/S ratios
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