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Table 1 Chemical composition of lead and silver slag Y
J 5y Pb Cu Zn Fe Si0, Ca0 S Bi Ag HoAth it
o 32.0 0.6 3.5 4.0 5.0 3.5 12.5 0.3 0. 04 33.8 100.0
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A R 07, Ak B A 7 6 AL BOR T (T )

39 000 t/a, SME AL ZSRS 5 ( T-3£)91 000 t/a,2 i
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Table 2 Concentrate type and chemical composition (dry base) %

ks Pb Cu Zn Fe Sio, Ca0 S Bi Ag Hop &1t

SN IR AL S AE T 55 0.8 3.5 8.5 1.5 1.3 18 0.2 0. 08 11.12 100
ERRiiA it 46 2.8 4.9 13.5 2.5 2 21.5 0.2 0.18 6.42 100
IRAEEY 52.30 1.40 3.92 10. 00 1. 80 1.51 19. 05 0.20 0.11 9.71 100
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K(6) ~(8),
PbS +3/20, =PbO +5S0, AH = -332 k]J/mol
(1)
PbS +2PbO =3Pb + SO, AH = -196 kJ/mol
(2)
ZnS +3/20, =7Zn0 + 50, AH = —445 kJ/mol
(3)

Pb+1/20, =Ph0 AH= -188 kJ/mol  (4)
PbSO, =PbO + S0, +1/20, AH = +405 kJ/mol

(5)
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Fe,0, + CO(g) =2Fe0 +CO,(g) AH= +5 kJ/mol

(6)
2Fe0 + Si0, =2Fe0-Si0, AH = -33 kJ/mol (7)
Si0, + Ca0 =Ca0-Si0, AH = -89 kJ/mol (8)
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Table 3 The amount and chemical compositions of the treated mixture under different ratios

B RART RS/ % Bt/
fH/ % R/t Pb Cu 7n Fe Si0, Ca0 S Bi Ag HiAth %
0 13. 00 52.30 1.40 3.92 10. 00 1.80 1.51 19.05 0.20 0.11 9.71 100. 00
5 13. 67 51.29 1.36 3.90 9.70 1.96 1.61 18.72 0.21 0.11 11.15  100.00
10 14. 44 50.27 1.32 3.88 9. 40 2.12 1.71 18. 40 0.21 0. 10 12.60  100.00
13 15.11 49. 46 1.29 3.86 9.16 2.25 1.79 18.13 0.22 0.10 13.74  100.00
15 15.29 49.26 1.28 3.86 9.10 2.28 1.81 18.07 0.22 0.10 14.04  100.00
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Table 4 Main parameters values of smelting furnace under different ratios

it H/ % 0 5 10 13 15
APRARTH/(1-h ™) 17. 84 18.78 19.24 20. 51 20. 99

AR/ C 1154 1081 1007 960 927
WAS B FE A &/ (Nm?® - 17 !) 139. 18 131.39 123.59 118. 81 116. 63
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Fig.1 Process flow of co-processing of lead-silver slag and lead concentrate
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Table 5 The components of mixed concentrate and lead slag in production %
S Ph Cu 7n Fe $i0, Ca0 s Bi Ag oAl At
RAHKEE 55,02 1.03 5.66 9.62 1. 62 1.72 18.63 0.18 0.13 8.39 100
AL 30.24 1.14 5.99 2.29 8.39 6.67 17.39 — 0. 06 27.83 100
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Table 6 The components of fuming furnace slag %
2% Pb Cu Zn Fe Si0, Ca0 S oA a3t
o 0.18 0.31 0.94 28.53 22.94 14. 63 0.53 31.94 100
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Table 7 The main production indicators

28 HfH wE
AW/ (Nm®-h™') 1650 ~2400 SR
R/ (th ™) 15~23 ARG R
SR/ (Nm? 17" 100 ~125  SFAURMKIEERY
JEERIRLEE/ C 970 ~1050 SRS
FA MR/ mm 850 ~ 1150 SRR
TR/ % 10 ~15 SRR S
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/% 8~10 WA S
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Co-processing technology of lead-silver slag from zinc smelting and lead concentrate
XU Chang-qing, XIN Peng-fei, XU Liang
(China ENFI Engineering Corporation, Beijing 100038, China)

Abstract; Lead-silver slag contains lead, zinc, silver and other valuable metals, and the treatment process should
achieve two purposes: valuable metal recovery and harmlessness. The leached residue from hydrometallurgical
treatment process is still hazardous waste; in the pyrometallurgical treatment process, the more advanced Kivcet
process and Ausmelt process, together with lead concentrate process to treat lead and silver slag, however, there
exist issues like high production and construction costs. This paper introduces a process of co-processing lead-silver
slag from zinc smelting and lead concentrate through oxygen bottom blowing smelting. The theoretical calculation
shows that if the composition of lead concentrate and lead-silver slag in a smelter is typical, and under the premise
that fuel is not required for oxidative smelting, the maximum value of lead-silver slag is 13%. According to
practical production data, the lead recovery rate of this process exceeds 98% , the zinc recovery rate exceeds 90% ,
the silver recovery rate exceeds 98. 5% , and the resource recovery rate is remarkable ; The coal consumption is 260
—330 kgce/t, which realizes low-carbon treatment of lead and silver slag; the off gas generated by the process is
used for acid production, the dust is returned to the smelting furnace for comprehensive recovery, and the slag can
be sold directly to the cement plant for comprehensive utilization, which means the goal of harmless treatment has
been achieved.

Key words; lead-zinc smelting; lead-silver slag; lead concentrate; co-processing; oxygen bottom-blowing

smelting ; resources recovery; harmless treatment; energy saving and carbon reduction



