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Abstract .
valuable industrial applications.
with sulfide ore such as lead and zinc.

Indium is an important multi-purpose strategic metal and has many potential high-
there are no independent deposits, often associated
In this work, the indium leaching kinetics of oxygen
pressure acid leaching were studied under a traditional electric heating condition. The effects of
particle size, temperature, H,SO, concentration, and oxygen partial pressure on leaching rate of
indium were investigated. Indium leaching kinetics was studied using a " liquid-solid phase
leaching reaction kinetics model with solid product layer". The results showed that indium
leaching process was controlled by interfacial chemical reaction with the apparent activation energy
of 69. 735 kJ/mol. Moreover, the leaching efficiency of indium increased with the increase of the

However,

initial acid concentration, oxygen partial pressure,

particle size.
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Table 1 Chemical composition of the high indium
sphalerite sample ( mass fraction) %

Zn S Fe Si Mg Pb Ca Cu Al In*

50.60 36.2 12.70 0.82 0.39 0.068 0.286 0.882 0.217 940

g/t

1.2 JRiE
e SR DN B I R IR B ) A 27 05 Ry
Zn, ,,Fe 10 InS + (1 +x/2)H,SO, +
(172 + x/4) 0, —0.721ZnSO, + (0.279 - x)
FeSO, +x/2In,(SO,), +S + (1 +x/2)H,0. (1)
WERRAS AT R R RN

dn, 4mr,D,p, 2)
dr — r,(r,=r)D, D1y
o+ +
rDyg krr2
1 dn 1 dng _ V3
T - X a T dtﬂlr/ro_(l—x) ,
[
o Ty 2 23
0 1-Z%x-(1-
3D1x+2Ds 3 ¥ (1-x) +
1 173 bp o
—J[1-(1=-x)"]=—"1t 3
G-y = (3)

K6 MW FZIESE m; D, il B2 a9 A% i
FE,m/s;x 8 In BNV % 5r, R B IN B
ORI T35 42, m; Dg b [ 7= 1) )2 B 4% T &
B,/ s sk, i AT RN TR 2R B p oo IR IR RN

YRR  kg/m’ ;p, NINEET 1Y kg/m’ 5t
A J2 R Bsf R], min.

ARSZHG R T N AR SR DL SR A
1) W E HE A 60: 1, AP B S 0 4 i e e B p, M
WHG2) A INEET AR Ry 1Y BB S 80kE
R,
1.3 XWHZE

W — R FRY 2 B8 oK 5 — 8 o i 1 v R
BED IS i Oy 28 v SR AR g i ko =X
[] IF 5 336 4 3 B %2500 r/min , J 4 F] 3% 2 R
JE 0 SR M R R RN BUE N a, TS R —
FE R IR F A R A B RN E T, 5 R
EENFRBORBNIHE—EH b (AT =b-a).
SR A BBOREAY 7 =X, 7E B[R] s 15, 30,45, 60,
75,90 min 438X 3 mL 32 AT 0T, 2 )5 TR
BERER 40 CHEA, N4

2 RS

2.1 MEMZIW

B A MR A T 602 1 32 IR EE 150 °C %)
G2 120 g/L, A 43 JE 1.0 MPa $if # % &
500 r/min A 5T 2 A R 55 IS i & Ok R A Y
1% , 552 T N[BT S A I B 4R Hh 9 5
Wi, QT 1T 7. e B S AR SR B MR AR K, b B
/N In AR R R RIS AE 42 ~ 48 pum Y,
In 12 H R . WOHE TR I S50 re R Ry 42 ~
48 pm.

100

—a—75~106 pm
—e— 58~75 pm
| —4—48~58 pm
—v—42~48 pm

80

60

Inf 38 H =R/%

40r

20

0 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100
t/min
E1 FEHEIEE S
Fig. 1 Effect of particle size on indium leaching
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Fig. 2 Fitting of 1 —2/3x— (1 —x)??® versus leaching
time at different particle sizes
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Fig. 3 Fitting of 1 — (1 —x)"® versus leaching time at
different particle sizes
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Fig. 4 Comparison of different kinetic curve fittings
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Fig. 5 Relationship between k and 1/ r, of indium

leaching at different particle sizes
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Fig. 7 Fitting of indium leaching rate and leaching time
under different initial acid concentration
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Fig. 9 Relationship between Ink and Inc(H,SO, ) of indium
leaching under different initial acid concentration
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Fig. 11  Fitting of indium leaching rate and leaching
time at different oxygen partial pressure
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Fig. 12 Relationship between Ink and Inp of indium

leaching at different oxygen partial pressure
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