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Table 1 Chemical composition of lead sulfide

concentrates( mass fraction, %)

Ore Pb Sh Zn Cu Fe S

A 62. 23 0.54 723 0.32 6. 08 16.33
B 53.46 0.085 12.06 0.08 5.42 18. 00

C 40. 42 1.25 5:97 0.38 5.60 16. 20

Ore Ag/(g'tfl) Si0» ALO;3 CaO MgO H,0

A 582.6 1. 87 0.78 0.16 0.11 3.64
B 363.9 3.17 0. 65 0. 055 0.09 2.82
C 589.5 1.78 0.55 0.17 0.10 5.39
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Fe;03+ 0.5C= 2FeO+ 0.5C0; 1 (1)
Fe;04+ 0.5C= 3FeO+ 0.5C0, 1 (2)
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MeS+ FeO+ C= Me+ FeS+ CO 1 (3)
MeS+ FeO+ CO= Me+ FeS+ CO, 1 (4)
MerS3+ 3FeO+ 3C= 2Me+ 3FeS+ 3CO 1 (5)
Me;S3+ 3FeO+ 3CO= 2Me+ 3FeS+ 3CO, 1
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Table 2 Chemical compositions of mattemaking and reduction agents( mass fraction, %)

Material Pb S Zin Cu Fe Ag c Si0,  ALO;  Ca0  MgO  H,0
Roasted slag 1.61 1.39 0.73 0.37 34.58 100 — 31.96 5.31 3.91 3.97 12. 15
Ferric oxide ore — 0. 67 - 0.09 47.01 — - 20. 55 7. 66 0.24 0.062 15.22
Tron scrap - — — —  9.10 — — — — - — -
Ferric oxide rind — — - — 71.20 — - 8. 19 L /1 1. 51 0.94 -

Coal pow ders - 1. 33 — — — — 73.08 14.72 3.95 2.09 0.37 6.48
Coke pow ders — 1.24 — — — — 63.96 19.22 7. 60 2.36 0.38 2.59
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Fig. 1 Principle flow sheet of smelting

experiments in reverberatory furnace
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Table 3 Chemical compositions of slags and mattes

in the fifth and seventh smelting process

No. M aterials Pb S Fe Zn Si0,

5 Slag 2.96 — 18.24 1.28 32.82

Matte 7.19 21.76  53.88 - -

7 Slag 4.40 — 20. 36 1.95 -

Matte 8.22 25.48 — — —
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Table 4 Smelting experimental results in

smelting process from the fourth to tenth(kg)

No. Wet Lead Slag and Rude Direct recovery
charge conc. matte lead ratio/ %
4 500 236.5 285 170 —
5 500 236.5 344 132 —
6 500 236.5 354 116 —
7 500 236.5 434 161 —
8 500 236.5 354 131 —
9 500 236.5 344 104 —
10 500 236.5 374 120 =
Sum 3500 1655.5 2489 934 87.71
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Table 5 Quality of rude lead (mass fraction, %)

No. Pb Sh Cu Zn Ag g Fe
/(g t )

11~ 13 97.56 1.00 0.042 0.0053 789.8 0.055 0.061
14~ 15 98.48 0.39 0.026 0.0064 718.9 0.036 0.033
16 98.33 0.39 0.040 0.41 731.4 — 0.03

Average 98.12 0.59 0.036 0.14 746.7 0.046 0.041
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One stage smelting lead from lead sulfide concentrates in

reverberatory furnace without sulfur dioxide

YAO Weryi', TANG Chaobo', TANG Mo-tang', LI Zengrong®, LIU Feng-cheng’
(1. Department of Metallurgical Science and Engineering, Central South University,
Changsha 410083, P.R. China;

2. Corporation of West Mining, Laohekou 441800, P.R. China)

[ Abstract] Lead sulfide concentrates produced by Corporation of West Mining and imported concentrates containing high zinc were

used as the test materials, respectively. The semrindustrial experiments of matte-making reduction smelting of the concentrates were

carried out in a reverberatory furnace with area of 1 m?. The experiment results show that the contents of SO, in exhaust gas are low-

er than that of the national standard, the ratio of sulfur fixation, direct and total recovery of lead are higher than 96%, 87%, and

96% , respectively, and the crude lead has high quality that can be directly used in electrolytic refining. It is showed that the new

process is feasible to be put into use in industry production on the large scale.

[ Key words] matte making reduction smelting; reducing agent; free pollution metallurgy; single step smelting lead
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