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Table 1 Analysis results of main components of zinc-containing dust( mass ratio ) %
% Zn0 Fe, 0, S Ca0 Si0, AlL,0, MgO
s 37.88 19. 01 0. 85 5.97 3.18 1.26 3.99
WAy MnO cl F Na As,0, Ag Other
o 3.53 8.63 0.42 2.79 0. 007 0.003 3 7.3497
, o e AR AR e TSR IR SR T
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i 7 Table 2 Results of hematite composition
H 1 1 analysis( mass ratio) %
3 s 32 2, 1 , 2l 111 W4 ZnO Fe,05 CaO SiO, ALO; MgO S H,0 Hifs
s GH 1.61 72.56 0.85 0.29 0.12 0.43 3.97 8.49 11.68
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Fig.1 X-ray diffraction pattern of zinc-containing dust
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Table 3 Results of quartz composition analysis

(mass ratio) %

% Si0, MgO0  ALO;  CaO  Fe, O3 Jifh

A 96. 0 0.13 2.36 0.17 0. 30 1.04
x4 OB EE R (PR )

Table 4 Results of lime composition analysis

(' mass ratio) %
WSy Ca(OH), CaO MgO ALO,  Si0,  Fe,0, Hffr
i 85.807 7.216 2.02 0.837 1.51 0.477 2.133
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Fig.2 Flowchart of comprehensive recovery

process of zinc-containing dust
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Fig.3 Pilot test device diagram
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Table 6 List of ingredients forpilot test kg
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Table 7 Main smelting process parameters of

side-blowing pilot test

s Nm®/h i
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1" 0(7) 0 7 L1177 SRR AT
2# 15 30 7.5 1237 PR
3# 16 32 8 1308 i e
4* 17 34 8.5 1331 T
5* 18 36 9 1436 IEEIEILREF
6* 16 32 8 1377 PR
7" 16 32 8 1333 FEE T
8 17 34 8.5 1422 MEIAfLRLYT
9* 17 34 8.5 1411 Wi IE L RLT
RRBRIE 25 50 7.5 1475 SR LE
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Table 8 Results of hand-held fluorescence

analysis of process samples

PERHE In/%  Fe/%  S/% Si0,/% Ca0/% Cl/%

1* 20.68  21.81 0.167  19.07 8.53 0. 154
2* 22.18  21.92  0.204  20.53 8.37 0.123
3* 22.78 21.36  0.198  20.55 8.51 0. 107
4* 23.51 21.14 0.206 19.76 8.32 0.114
5* 24.8 20.81  0.234  20.27 8.58 0.116
6" 25.10 20.47 0.216  18.43 8.34 0.116
7* 25.96  20.81 0.237  20.34 8.32 0. 089
8" 26.53 19.53  0.231 20.29 8.82 0. 097

9* 25.33  19.16 0.193 17.89 8.27 0.071
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Fig.5 Variation trend of zinc content in slag
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Table 9 Main composition analysis results of side-blowing smelting slag( mass ratio) %
A Zn0 Fe, 0, S PHO Ca0 $i0, AL O, MgO
gy 28.92 27.20 0. 007 0.33 9.00 17.98 1.83 5.63
w4 MnO cl F K Na As Ag Hof
e 3.77 0.009 1 0. 057 0.21 0.78 0.0010 0.000 5 4.2754
R 10 WA FEZ I3 o B4 2R (B )
Table 10  Analysis results of main components of side-blowing smoke ( mass ratio) %
BT Zn0 Fe,04 S PbO Ca0 Si0, Al 0, MgO
ey 29.57 0.96 1.77 3.50 0.22 0. 30 0.15 0.22
A MnO al F K Na As Ag Hof
ey 0.17 34.27 0.78 16. 83 7.76 0. 054 0.0154 3.4306
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(10) Table 11 Theoretical outputs of smelting slag and
(11) side-blowing dust in pilot test

g7 EYINIE AN
HOE kg 332.23 79.26
F12 MW R oG ET R I R L

Table 12  Distribution coefficients of key elements

in side-blowing melting test

TR MWGRERE % MR % it/ %
Zn 78.73 21.27 100. 00
Ph 30.05 69.95 100. 00
Ag 17.13 82.87 100. 00
As 39.75 60. 25 100. 00

F 14.16 85. 84 100. 00
cl 0.11 99.89 100. 00
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Research on defluorination and dechlorination technology of
zinc-containing dusttreated by side-blowing smelting
GOU Haipeng, LI Mingchuan, DANG Hui, QI Yongfeng, CHEN Kuiyuan, CHEN Xuegang,
XU Liang, CHEN Songxuan
( China ENFI Engineering Corporation, Beijing 100038, China)

Abstract ; In this paper, the defluorination and dechlorination process of zinc-containing dust by side-blown melting
was studied. The four-element ZnO-Fe,0, —Ca0-Si0, slag type was calculated using the thermodynamic software
FactSage. The impact of melting temperature on the viscosity and fluidity of the side-blown slag was further
investigated. The distribution and trend of Zn, Pb, F, Cl, Ag and other key elements in the side-blowing smelting
process were obtained through the analysis and detection of key elements in the smelting products. The experimental
results demonstrate that under conditions of natural gas injection heating, the iron-silicon ratio ( Fe/Si0,) was 1,
the calcium-silicon ratio ( Ca0/Si0,) was 0.5, the melting effect of molten slag wasoptimal when the melting
temperature exceeded 1 400 “C. When the melting temperature wasbelow 1400 °C , the slag exhibited suboptimal
melting properties. The primary phases identified in the slag produced by the side-blowing smelting process were
Ca,ZnSi,0,, Fe;0,, 7Zn,Si0, and ZnFe,O,, and the primary phases observed in the side-blowingdustwere ZnO,
NaCl, KCI and K,ZnCl,. After the side-blowing melting process, the fluorine content in the slag was reduced to
0.057% , with a fluorine removal rate in the raw material exceeding 85% . The chlorine content in the slag was
reduced to 0. 009 1% , and the removal rate of chlorine in the raw material exceeded 99% . In this paper, the
feasibility of side-blowing smelting process for treating zinc-bearing dust was preliminarily verified by using 0. 28 m”
side-blowing furnace expansion test device, which provides a new approach for domestic and foreign enterprises
seekingto treat zinc-containing dust in alignment with the strategic goal of double carbon emission reduction.

Key words: side-blowing smelting; zinc-containing dust; defluorination; dechlorination; phase diagram;

equilibrium of elements



