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Table 1 Chemical composition of synthetic slag

S T AL R T 4050 / % Fe/  Ca0/
4%  ZnO0 S0, FeO  CaO AlL0; SO,  Si0,
1* 16 324 32,4 16.2 3 0.78 0.5

2* 20 30.8 30.8 15.4 3 0.78 0.5
3* 24 29.2 29.2 14.6 3 0.78 0.5
4* 28 27.6 27.6 13.8 3 0.78 0.5
5* 32 260 260 13.0 3 0.78 0.5
6" 36 24.4 244 12.2 3 0.78 0.5
7* 36 29.1 17.4 14.5 3 0.47 0.5
g* 36 26.5 21.2 13.3 3 0.62 0.5
9* 36 20.3  30.5 10.2 3 1.17 0.5
10# 36 29.1 29.1 3.0 3 0.78 0.1
11* 36 26.5 26.5 8.0 3 0.78 0.3

12* 36 21.8 21.8 17.4 3 0.78 0.8
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Fig.1 Effect of ZnO content on viscosity of slag
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Fig.2 FTIR results of as-quenched slag
with different ZnO content at 1 648 K
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SRR ZAEA, IR R SOb I S5 R B R I Bl R
JEHYAEAL, J/mol P
BEAIR] ZnO R R B R (Inn)
SRR (1/T) Z M FEAT R NG, LS
SRR AR B WS AL RE , TG AL RETT 5
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Table 2 Apparent activation energy of viscosity
with different ZnO content in the
Zn0-Fe0-5i0, -Ca0-Al, O, slag system

X 1 R 2 S R/ K E,/(kJ-mol~")
1* 1523 ~1648 162.9
2" 1523 ~1648 158.6
3* 1523 ~1648 149. 6
4* 1523 ~1648 148.5
5* 1523 ~1648 142.2
6" 1548 ~1648 224.5
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Fig.3 Effect of Fe/SiO, on viscosity of slag
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Fig.4 FTIR results of as-quenched slag with
different Fe/Si0, at 1 648 K
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Table 3 Apparent activation energy of viscosity
with different Fe/SiO, in the
Zn0-Fe0-Si0, -Ca0-Al,0,(3% ) slag system

X 1 R g R I S /K E,/(kI-mol™")
7* 1548 ~1648 137.2
8" 1548 ~1 648 179.6
9* 1598 ~ 1648 205. 4

2.3 CaO/SiO, %t A it 3 B B 521

&l 5 M AR[R Ca0/Si0, %f Zn0-FeO-Si0, —Ca0 —
ALO; (3% )i RFEEE 52, IS WA, 8 = i
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Fig.5 Effect of Ca0/8i0, on viscosity of slag
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Fig.6 FTIR results of as-quenched slag
with different CaO/Si0, at 1 648 K
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Table 4 Apparent activation energy of viscosity
with different Ca0/Si0, in the
Zn0-FeO-Si0, -Ca0-Al,0,(3% ) slag system

XN L PRERRS  REEK E,/(kl-mol~")
10* 1473 ~1648 93.7
1 1523 ~1648 118.2
12* 1523 ~1648 409

3 4h5g

1) fEI B B2 (1473 ~ 1648 K) JuHI N, Jrid
Zn0 2\ 16% 41N % 32% 4 T Zn0O —FeO -Si0, —
CaO—AL O, RFH LM FEAR, B — 203 Zn0 &
i (36% ) W 25 fi 26 B R MRS . 24 Zn0 & &K
36% HiX I B > 1 623 K B}, Fe/Si0, Fl Ca0/Si0,
(3 AT ARG ZnO - FeO -Si0, - Ca0 - AL O, i &
R (H R A R E B FEAIR, Fe/Si0, F1 Ca0/SiO, (11
IS AR p s 7R B, Bk, Y Zn0 5 &
36% It , VLRI f 1523 ~1 623 K, Fe/Si0, Hy
0.62 ~0.78,Ca0/Si0,} 0.3 ~0.5,

2)ME T A Zn0O £ (1523 ~1 648 K) \Fe/
Si0, (1548 ~1 648 K) .Ca0/Si0, (1 473 ~1 648 K)
FHIFEMIE AL B, H4r 5 142.2 ~224.5 kJ/mol .
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Zn0 F R INT 32% i, RUIE AL BERE S Zn0 & &1
s B 2 g Zn0 S RGN E 36% , 3%
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Si0, — CaO - Al, O, (3% ) ¥ & 2 WL 16 BE 1Y 98 /)N 5
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Viscosity of ZnO-FeO-Si0O, -Ca0O-Al O, slag system
with high zinc oxide content

OUYANG Kun', DOU Zhihe’
(1. Shaoguan Smelter, Zhongjin Lingnan Non-ferrous Metal Company Limited, Shaoguan 512000, China;
2. School of Metallurgy, Northeastern University, Shenyang 110819, China)
Abstract; ZnO-FeO-Si0, —-Ca0-Al, O, is an important slag system in the lead and zinc pyrometallurgy process,
and the study of the viscosity of ZnO —FeO —Si0, — CaO — Al, O, slag system with high zinc oxide content could
provide theoretical support for the design of lead and zinc oxide slag. The viscosity of ZnO-FeO-Si0, -Ca0-Al, O,
slag system with different compositions was measured by the rotating cylinder method involving a spindle. The
structure of high temperature quenched slag was determined by Fourier infrared spectrometer, and the apparent
activation energy of different slags was calculated. The results show that the initial increase of ZnO content (16% ~
32% ) could reduce the viscosity of ZnO —FeO —Si0, —CaO — Al, O, , and further increase of ZnO content would
greatly increase the viscosity. When the content of ZnO was 36% and experimental temperature was higher than
1 623 K, the increase of Fe/SiO, and Ca0/Si0, could reduce the slag viscosity, however, the increase of Fe/SiO,
and Ca0/Si0, would significantly increase the slag viscosity as the decrease of experimental temperature.

Key words: lead and zinc bulk concentrate; bath smelting; viscosity; slag; apparent activation energy



