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Table 1 Chemical composition of
matte kiln-skin (%)

Element  Fe Zn Al Cr Si Ca Mg Pd

Matte rich
layer

21.83 34.48 1.63 0.011 3.73 1.96 0.67 -

Zinerich 15 417 6113 0.77 0.043 1.39 0.54 0.17 0.0

layer

Element Mn Cu Pb 0} Ni Sn Ti Au

Matte rich
layer

1.67 0.43 0.16 14.10 0.010 0.012 0.11 -

Zincxich 505 25 (.66 17.400.002 00.054 0.030< 0.001

layer

Element K Na P S C As Co Pt

Matte rich
layer

0.21 0.089 0.052 18.44 0.045 0.018 0.011 -

Ziila"yg"h 0.0110.014 0.083 5.97 0.066 0.015 0.0033< 0.001
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Table 2 Phase composition of zinc in matte rich

layer and zinc rich layer ( mass fraction, %)

Phase composition Zn in ZnSOs  Zn in ZnS Zn in ZnO
Zing rich layer 0.33 9.01 45.50
Matte rich layer 0. 04 28. 19 2.09

Phase composition Zn in ZnSiO3 Zn in ZnFe;O4 XZn
Zinc rich layer 3.01 3.28 61.13
Matte rich layer 1.64 2.52 34. 48
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Table 3 Phase composition of iron in matte rich

layer and zinc rich layer ( mass fraction, %)

Phase

2 Fe as element Fe in FeSO4 Fe in FeS
composition
Zinc rich layer 2.90 0.10 1.25
Matte rich layer 7:52 0.06 2.39

Phase
composition

Fe in FeO Fe in Fe;04 Fe in Fe;03 YFe

Zinc rich layer 2.01 0. 45 3. 46 10. 17

M atte rich layer 2.22 4.53 5.11 21.83

1.2.2 X SP&AiT st 4

X B2 AT S (B 1 A 2) AT e
EE R BB I R AR, KON ZnS
(HHRAF D EN FeS), Heibf — & & MR
B, X5 R 728 EHEDH
X LT AT R SR T 8 B )2 F ZE A 2 Zir

Fefii( LL ZnS A F), HIRAT —#80 AkR 1k T
HIHE IR (FeAl,O4), FITLL, &)= 22 LA T [
IS A D R R — A A 2 AR XU
— B AR RO TE A7 AEAE T 25 S b (B A
BEAIER) , e 2 AR A A AR ALY

A A

4— 7nS
n—= FeA1204

A

| ¥ ]
NIl 4 a &

10 20 30 40 50 60 70 80
20/°)

1 ESE Y X S E AT 5
Fig. 1 XRD pattern of matte rich layer
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Fig. 2 XRD pattern of zinc rich layer
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Fig. 3 SEM images of matte rich layer
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Table 4 EPMA results of matter rich layer (%)
Frist area Second area Third area
Element
Atom Element Err( I-Sigma) Atom Element Err( I-Sigma) Atom Element Err( I-Sigma)
Cu 0.97 1. 10 +/-0.014 65. 82 78.95 +/-0.75 0.39 0.99 +/-0.19
Mn 0.95 0.93 +/-0.08 0.12 0.13 + /- 0.08 - - -
Zn 62. 93 72.86 +/-0.70 2.56 3.16 +/-0.27 2.20 5.69 +/-0.30
Al - - - - - - 11. 89 12. 69 +/-0.13
Fe 14. 13 13.98 +/-0.23 2.07 2.18 +/-0.10 1.85 4.09 +/-0.16
Ca 0.20 0. 14 +/-0..03 0. 66 0.50 +/-0.04 8.92 14. 14 +/-0.22
K - - - - - - 4.94 7. 65 +/-0.17
Si - - - - - - 17. 05 18.95 +/-0.17
Mg - - - - - - 0.25 0.24 + /- 0.05
S 17.95 10. 19 +/-0.09 21. 10 12.77 +/-0.14 3.16 4.01 +/-0.11
Na - = - - - - 1. 11 1.01 +/-0.08
(0] 2. 86 0. 81 +/-0.09 7.67 2.32 +/-0.16 48.23 30. 54 + /- 0.51
Total 100 100 100 100 100 100
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Table 5 Smelting point of matte rich layer
No. Softer Average Smelting Average
temperature/ ‘C  value/ C  temperature/ C  value/ C
1* 1200 1340
2* 1120 1167 1370 1357
3* 1 140 1 360
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Table 6 Main components of zinc leaching tI°C

residue ( mass fraction, %)

Zn Ph Fe S
22. 62 3.09 26. 06 5.99
cd 0 Cu Si0,
0.14 25.81 0.71 7.91
MgO Ca0 Others sun
0.13 2.58 4.96 100
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ZnSO4+ 4CO~ ZnS+ 4CO,

2ZnS04 "~ 2Zn0+ 2505+ 0,

PbSO4+ 4CO "~ PbS+ 4CO,

PbS+ Zn(g) ~ ZnS+ Pb
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Fig. 5 Logarithm of sulphides dissociation

pressure vs temperature
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Physicochemical properties and formation mechanism of

zinc leaching residue volatile kiln

YAO weryi', TANG Mo-tang', LIU Zhrneng’, PENF Ke', YANG sherrhai', HE Jing'
(1. School of Metallurgical Science and Engineering , Central south University,
Changsha 410083, China;

2. Department of Roasting , Zhuzhou Smelter, Zhuzhou 412004, China)

Abstract: The physicochemical properties of matte kiln-crust, such as its chemical component, phase compositions, phase distribu-

tion, components on the micro-area, smelting point, viscosity and so on, were investigated by use of various kinds of experimental

ways. The mechanism of matte kil crust formation was discussed. It is found that zinc steam reacts at high temperature with the

sulfur-bearing gas to produce ZnS and ZnO, parts of which will stick on iron-kilircrust to form the matte ki crust with the enriched

FeS and CujS by partial smelting. In the same time, the effect of technological condition, such as temperature, volume and pressure

of air, on the sticking matte-kiln-crust was also examined.

keywords: matte-kilmrcrust; kiln age; fractional melting phenomenon; zinc steam pressure
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