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Selective recovery process of zinc from jarosite slag

SHANG Yu WANG Sheng WU Xiangzi XU Wentao
( School of Materials Science and Engineering Lanzhou University of Technology Lanzhou 730050 Gansu China)

Abstract: Jarosite slag is a kind of hazardous waste produced in the process of hydrozinc smelting and the efficient
enrichment and recycling of zinc are of great significance to promote the green cycle development of the hydrozine smelting
industry. Since reaction temperature of the existing fumeization method is too high the Pb and In elements will volatilize
from the jarosite slag at the same time as the Zn element and the selective volatilization of zinc in the jarosite slag cannot
be realized. In this paper Factsage 8.1 thermodynamic software is used to analyze the feasihility of selective volatilization
and recovery of zine from jarosite slage by fumeization method and the main factors affecting the ZnO mass fraction in
smoke and dust during the fumeization volatilization process are experimentally studied. The results show that Zn is first
reduced and then oxidized during the fumigation volatilization process and finally enriched in the form of oxides in the
smoke and dust. Under the optimal test conditions ( fumigation volatilization temperature of 1 050 °C  fumigation
volatilization time of 150 min and carbon distribution mass fraction of 20%) the volatilization rate of zinc is 99. 51% and
the mass fraction of ZnO in soot is 99. 58% which realizes the selective recyching of zinc from jarosite slag.

Key words: jarosite slag; fumigation volatilization; comprehensive utilization of resources; selectivity
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1 XRF ( )
Table 1 XRF analysis results of the main elements of jarosite slag %
Fe Zn Pb Ca Al Na S Si P Mn
23. 506 8. 803 2.923 1.780 0. 660 0. 660 13.416 3.248 0. 089 0. 600
In K Mg Ge Sh Sr Ag Cr Cl Cu
0. 054 0. 155 0.419 0. 037 0.038 0. 035 0.016 0.016 0.044 0.317
2 ( )
Table 2 Analysis results of zinc phase in jarosite slag %
Zn (ZnS0,) ( ZnFe,0,) ( Zn,Si0,) (Zn0) ( ZnS)
10. 70 8.82 1. 14 0.51 0.46 21.63
49.47 40.77 5.27 2.36 2.13 100. 00
( ZnS) ( ZnSO0,) g s,
o % o
1.2
DZF-6030 N o
FA2104N + KSL4700X-A3
; D /max22400 X
+ JSM-6700 N
NexION-22000 o Zn0 o
1.3
2
2, N N
30 g 20 MPa (2) ~(9) *®.
40 mm ZnS0,(s) +2C(s)=Zn(g) +S0,(g) +
10 °C /min 200 g) (2)
ZnSO,(s) +CO( g) =Zn0 +S0,( g) +CO,( g)
o (1) (3)
Zn0O(s) +C(s)=Zn(g) +CO(¢g) (4)
ZnFe,0,(s) +2C(s)=Zn(g) +2FeO(s) +
2C0( g) (5)
3ZnFe,0,(s) +C(s)=3Zn0(s) +2Fe;0,(s) +
CO(g) (6)
PbSO,(s) +4C(s)=PbS(s) +4CO( g) (7)
In,0,(s) +3C(s)=2In(1) +3CO( g) (8)
2 4In( 1) +0,( g) =2In,0( g) (9)

Fig. 2 Schematic diagram of test equipment connection
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Table 3 XRF analysis results of calcined slag %

Na Mg Al Si S Cl K Ca
0.648 0.328 1.166 6.002 5.033 0.015 0.304 9.703
Fe Cu Zn Pb 0 Mn
17.302 0.220 0.061 4.050 54.106 O0.865

0. 197

4

(1) FactSage8. 1 N

1 050 C
7Zn In,0  PbS ;
Zn0
Zn0

(2) (
1 050 C. 150 min.
20%) 7Zn0
99.51%
: Zn0

99. 58%
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