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Table 1 Main chemical composition of lead

and zinc slag %

)o'%x Pb Zn Cu Si0, TFe CaO

A
=]

B 26.80 24.70 0.94 11. 40 8.95 5.79
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Table 2 Main component of anthracite %

% [ 2 itk 7R Ky H,0
i 83.8 5.3 6.65 2.02
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Fig.1 Diagram of experimental apparatus
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Table 3 Experimental design of reduction of lead

and zinc slag

Fe/Si0, Ca0/Si0, C/(PbO +7Zn0O)  JEJE/ W/

(Fismlb)  (FiEmlb) (PEIRIL) K min
0.78 0.5 0.8 1623 90
0.78 0.5 1 1623 90
0.78 0.5 1.2 1623 90
0.78 0.5 1.4 1623 90
0.78 0.5 1.6 1623 90
0.78 0.5 1.2 1623 30
0.78 0.5 1.2 1623 60
0.78 0.5 1.2 1623 120
0.47 0.5 1.2 1623 90
0. 62 0.5 1.2 1623 90
1.17 0.5 1.2 1623 90
0.78 0.3 1.2 1623 90
0.78 0.8 1.2 1623 90
0.78 1 1.2 1623 90
0.78 0.5 1.2 1523 90
0.78 0.5 1.2 1573 90
0.78 0.5 1.2 1673 90

{i: C/(PbO +Zn0) (BE/REL) R
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Fig.2 Relationship between standard Gibbs free

energy and temperature in oxide reduction reaction
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Experimental study on direct reduction of lead-zinc oxide

slag with high zinc oxide content
OUYANG Kun', SU Fei', DOU Zhihe*, LIU Yongfu'
(1. Shaoguan Smelter, Zhongjin Lingnan Non-ferrous Metal Company Limited, Shaoguan 512000, China;
2. School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract; Lead and zinc oxide slag with high zinc content was synthesized at high temperature using high lead slag
as raw material, and anthracite was added as reducing agent for direct reduction experiment. The experiment
studied the effects of reducing coal amount, reducing temperature, reducing time, Fe/Si0,, Ca0O/SiO, on the
recovery rates of Pb, Zn, and Cu in lead and zinc oxide slag. The experimental results showed that the recovery
rates of Pb, Zn, and Cu of lead and zinc oxide slag increased with the increase of reduction coal amount, reduction
temperature , and reduction time. However, excessive coal ratio and reduction temperature are not conducive to the
improvement of Pb and Cu recovery rates; The recovery rates of Pb, Zn, and Cu of lead and zinc oxide slag
increased with the increase of Fe/Si0, and Ca0/Si0,. However, as Fe/SiO, increased to 0.78 and Ca0O/SiO,
increased to 0. 8, continuing to increase Fe/Si0, and Ca0O/Si0, would reduce the recovery rates of Pb, Zn, and
Cu. The suitable conditions for the reduction of lead and zinc oxide slag were: coal ratio of 1.2 ~ 1.4, reduction
temperature of 1 623 ~1 673 K, reduction time of 90 ~ 120 minutes, Fe/SiO, =0.78 ~1.17, Ca0/Si0, =0.5 ~
0. 8. Under the above process conditions, the recovery rates of Pb, Zn, and Cu in lead and zinc oxide slag could
reach 84.01% , 94.51% , and 85. 8% , respectively.

Key words: lead and zinc mixed concentrate; lead and zinc slag with high zinc oxide content; direct reduction;

metal recovery rate; reduction process; slag type system



