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Table 1  Chemical compositions of lead glass (mass

fraction, %)

SiO, CaO PbO K,0 Na,O

58.39 4.53 21.58 8.54 4.37

F2 ALY
Table 2 Chemical compositions of high lead slag (mass

fraction, %)

Pb Zn TFe SiO, MgO CaO

57.33 8.61 7.67 6.97 2.74 0.88
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Fig. 1 XRD patterns of funnel glass and high lead slag
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Fig. 2 Effect of mass ratio of C and O on recovery rate of Pb
and Zn
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Fig. 5 Effect of mass ratio of CaO and SiO, on lead and zinc

recovery rate
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Table 3 Compositions of residue under optimal conditions
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Mass fraction/%

Glass addition, w/%

Si0, CaO ZnO Fe, 04 FeO PbO K,0 Na,O MgO Al O,
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30 32.15 26.73 8.09 3.26 9.87 2.15 5.16 3.39 3.28 4.34
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Fig. 6 XRD patterns of residue with different glass additions under optimal conditions: (a) 0; (b) 10%; (c) 20%; (d) 30%
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Fig. 7 SEM images of residues with 20% and 30% glass additions and EDS spectra of corresponding points: (a), (a’) 20%; (b), (b)
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Effect of lead glass on reducing property and
slag characteristics of high lead slag

YANG Hong-ying, LU Jian-fang, JIN Zhe-nan, TONG Lin-lin, ZHANG Qin, WANG Jun-peng

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: The feasibility of lead extraction from waste cathode ray tubes (CRTs) funnel glass by introducing lead glass
high lead slag was investigated by X-ray diffraction and atomic absorption spectroscopy. The influences of carbon
addition, reducing temperature, reducing time and Ca-Si mass ratio on Pb and Zn recoveries were determined. Also, the
phase changes of the residue, the effects of glass addition on the melting behavior and the viscosity of the slag were
studied. The results show that the proposed method is an effective approach for extracting lead from funnel glass. The
suitable glass addition is 10%—20% (mass fraction), and the optimum conditions are mole ratio C and O of 0.8, reducing
temperature 1230 °C, reducing time 70 min and Ca-Si mass ratio of 0.7. Under these conditions, Pb and Zn recovery
rates reach up to 96% and 83%, respectively. The main phases of the residue are iron oxide, melilite and olivine.
Meanwhile, the melting point of the slag can be lowered by the addition of funnel glass, resulting in the increase of the
liquid phase ratio in the slag. However, it can also cause an increase of the slag viscosity, thereby, increasing the lead
content in slag.

Key words: lead glass; high lead slag; reduction smelting; lead recovery; Factsage software
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