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Abstract

In order to determine the optimal control parameters for leaching zinc ferrite and efficiently ex-
tract zinc and iron from zinc ferrite materials, the effects of temperature and sulfuric acid initial
concentration on the Kinetics of leaching reaction were investigated with prepared zinc ferrite as
raw material and sulfuric acid as leaching agent. The macroscopic reaction kinetic equation was
obtained. The results show that the leaching kinetics of zinc is suitable for the reduction of nuclear
kinetics model under the condition that temperature is from 50°C to 90°C and sulfuric acid and
zinc ferrite initial molar ratio is 6. The apparent activation energy is calculated to be 63.50 k] /mol.
The leaching reaction process is controlled by surface chemical reaction steps. With zinc ferrite
waste material as the research object, effects of leaching conditions on the leaching rate of zinc
and iron were investigated. The leaching rate of zinc and iron from zinc ferrite waste are 90.52%
and 90.14% under the condition of sulfuric acid to zinc and iron molar ratio of 1.2:1, leaching
temperature of 95°C, mineral particle size of 0.048 mm, leaching time of 4 h.
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Figure 1. XRD pattern of product
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Table 1. Main chemical composition of mineral /%

=1 TR EERNLFERS %

Zn Fe ZnFe,0, SiO, Pb Ca

247 36.1 8.64 21.7 5.18 1.93
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Figure 2. Effects of molar ratio on leaching rate of zinc
B 2. ¥IRINEZ 3T 5ER H E RS2



W s 5%

RERPRT 0.99, ML R3] J1% 7 R3O
1-(1-n)" =kb @)

Xk RS SEERE R, SYRHE R RN A SRR, WRERLE . R HUR B BRI
o 2T RS WA AR B ) A1 2 TR R A — B [14].
H NG IES B & BARER, AR T AR BOE Rk, 4R IE 2.

3.3. ’MRRLiEILEE
i1 Arrhenius 75 f2 [ 1613 545

80 |
L]

70-— %

A

N
>\ \.
\
N
Vo
\
X

AN
3
X
\
|
%X

20 - ~ ’/0 _e—80 °q
' e e 470 °G
S R —v—60 °Q
- ¢ ——50 °d
0 1 | 1 | 1 | 1 | 1 | 1 1
0 40 80 120 160 200 240
Leaching time / min
Figure 3. Leaching rate of zinc vs. time at different temperatures
E 3. TRIRE TH#EREESHEMNELXR
0.35 o
= 90 ¢
e 80 °C
0.30 A 70 °d
v 60 o(l
0.25 e 50 °C
0.20
= R’=0.9970
0.15
0.10 R*=0.9974
0.05 /
000 1 L 1 L 1 L 1 L 1 L 1 L
20 40 60 80 100 120 140

b/ min

Figure 4. f(n) vs. b at different temperatures
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Table 2. The value of k; at different temperature
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Table 3. The value of k; at different sulfuric acid concentration
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Figure 5. Arrhenius diagram for the leaching system
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Figure 6. f(n) vs. b at different sulfuric acid concentration
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Figure 8. Effect of leaching temperature on leaching rate of zinc and iron
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Figure 9. Effect of mineral particle size and leaching time on zinc (a) iron (b) leaching rate
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