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Table 1 Chemical composition of lead and silver slag %0
% Ph Cu Zn Fe Sio, Ca0 S Bi Ag HoAh At
oh 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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Table 2 Concentrate type and chemical composition (dry base) %0

B Pb Cu Zn Fe Si0, Ca0 S Bi Ag HoAh Hit

SN B AL S 55 0.8 3.5 8.5 1.5 1.3 18 0.2 0.08 1. 12 100
A ARG 46 2.8 4.9 13.5 2.5 2 21.5 0.2 0.18 6.42 100
IRAHHGED 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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PbS +3/20, = Ph0 + S0, AH = —332 kI/mol
(1)
PbS +2Pb0O =3Pb + SO, AH = -196 kJ/mol
(2)
ZnS +3/20, =7Zn0 + S0, AH = —445 kJ/mol
(3)

Pb+1/20,=Pb0 AH= —188 k]/mol  (4)
PbSO, =PhO +S0, +1/20, AH = +405 kJ/mol
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Fe,0, + CO(g) =2Fe0 +CO,(g) AH= +5 kJ/mol LA R 7R R IR AR A LS A
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Table 3 The amount and chemical compositions of the treated mixture under different ratios

B IR 1IR3/ Po ity
dith/%  BE/JTC pp Cu Zn Fe Si0, Ca0 S Bi Ag HoAh K
0 13.00  52.30 1.40 392 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

i L/ % 0 5 10 13 15
APIRAAET 1/ (t-h™h) 17. 84 18.78 19.24 20.51 20.99

FULIERIR L/ C 1154 1081 1007 960 927
MRS H FEA R/ (Nm® - t71) 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 %

R Pb Cu Zn Fe Si0, Ca0 S Bi Ag HoAly At
REHAED 55.02 1.03 5. 66 9.62 1. 62 1.72 18. 63 0.18 0.13 8.39 100
AR 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 %0
L%y Ph Cu Zn Fe Si0, Ca0 ] ot ait
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 yCiEl U
ASRHE/(Nm? -h ") 1650 ~2400 A URMIE R
R/ (-h ) 15 ~23 AR SR
SR/ (Nm? -t 1) 100 ~125 ARG
IS ERIREE/C 970 ~1050  AAURMKIEHS
JAE MR/ mm 850 ~1150 AR L
AR/ % 10 ~15 AR
VAR R O LE 8L/ % 9.5~11.7 A URWIE Y
AAWE/(Nm®-h!) 700 ~1 100 i3 ey Y
IR/ % 8~10 JEE WA JEpP
i35 EFE/ (kgee-t ™) 260 ~330 —
% % 98.3 ~98.7 —
BERICR/ % 89.5~92.0 —
RIS, % 98.5 ~98.8 —

2.3 ZESWH

Wit 6 v LUA H R AR E A B A b
PRATER T 4 @ DSOR AL | 3K R B RO BT AR A
ARAT 0 e VR, S BT B v 3 g, T JES R
WD B B SR T AR BRI B A A R TR
(R TETUAC ()RR 30 JEE v o 3k AR o iR A 30 SR A
FEXT A A s AT 0 T A A B Y [ ) 1 — 25 S
THY BEARPIZEA TR,

SR FH SRS R AR B[] Ak BERAT AR 7 1) e 7 i
H 260 ~ 330 kgee/t, ¥ & 75 BA i Ab BE— B REFETE
400 ~450 kgce/t, 1 L5 854G 5 Bip ) b 2 B RE #E TF
1%, X B T 0 R A B 540 R T 4R 0 B
IR R A TIEL TP R,

S AR ek AR e SRR A AR BT A B B S
THEAEEEAANRT , I E AL T B HE, X FEE

H TR AR R e R S8 T KU T3R5 S B A A — 7
2o AR T ERWR 7 i A AR (0] 31 il
KB, SO BRI 6 50 A5 RS A B R
JRWCIE R Y, B AR SR A2 R 0 129% , S B
Az P R ALK B 15% , 300 22 vh BB LAGR PR 4%
AL AT SOSTAE ARWAR PRI A 2 23 4 i g B
THIEAERGEN PRER i, AR T BT ERA fT HC A LE
1 [ P s XU Y 2 o L R ARG 17 ) A LA
i Xt Z G B B IR EE AR PR s/
THHGE R RTECA G,
KRR T L, il BV 0 16 M5 R GE Db IR
Qb SRR S AT AT Y, TR B A B 5T 2% B A S U IR
Fe R AR I 2 A BRI R GANR AT LR A
R (TS L BB R 51 309% LA 1 (H N TR R,
TR ARG R AL R GER IR +
Wi | DRI TRC A ARSI T 42 il A0 o B
AR AR R RGET |

3 HiiEHREH

AT T — i ik S8 SR WO o b ) Ak 3
RIS SEVET A T Z  JEE RS TR IR I
AT T Tk SEEE, 13 LR 458,

1) BRI R 0 B s 5 O RS 0 D R0 0 e PT DA S2
BRI HR G IR 1Y TCE AL AL AT R 254 [

2) ¥ BRSZ B i HIRG 0 )80 53 A i 0 it A7 AR
PR A R TC T AMARY AT T AR S RS T AR
bR 9.5% ~11.7%

3 A i B T AU TS ST TR a1
AL BRI AE S 260 ~ 330 kgee/t, KT HL
A A AR O BERE , SCEL T H AR AR AL B

4) BT SEERS U Eh R I, AR 7 R G
WERKT 98% , BE MK T 90% , 4R IR KT



42 TE A E LA

BBLTZ

98.5% ,

5) VAR I T ) R R AE S B b e i, SO,
AJEAE HIBLARRR , SEL T s i i B PR AR T
REAHRKT 97% B T AR R G AS

AW GINDR i FUR e =R S WA WAN L
CERRRLR R 5 R G0 B B AR A T LU AR, G T A
BERR G ARl B IR 25 A FH AN M i 1 T 3 A A 3
A RITAR 2 THERRFER |19 REHK .

[ 7% 30k
(1] SN, sFpk, SRS, 45, MM IR R I T v 418 BUER

BT, AEEREGRIEET) , 2018(5) : 29 -32.

GAO Lixia, DAI Zilin,ZHANG Kuifang, et al. Extraction of silver

and lead from slag of zinc hydrometallurgy[ J]. Nonferrous Metals

(Extractive Metallurgy) , 2018(5) : 29 —32.

(2] JERRIA, ¥, Eildb, % BRABRAR I IRR B T 20

5[], ABEEEGRERS), 2018(6): 1 -4.

ZHouQifan , JIANG Kaixi, WANG Haibei, et al. Study on hydro-

(6]

metallurgical extraction of lead-silver residue from zinc industry
[J]. Mining and Metallurg, 2014, 23(2) :62 - 65.

B FERTERE L 2R PRE R R A E 1 X[ D]
Kb AR, 2012.

WEI wei. The direction and distribution of sliver in the Kivcet col-
locationzinc leaching residue lead smelting process[ D] . Changsha
Central South University,2012.

P iEE. e A LB R R R R ST 22 R B AR Ak B A 15 2
AR A RSO SHE, 2001, 22(1) : 18 -24.
YANG Shuxia. Treatment ofzinc residue by ausmelt technology at
Onsanzine refinery [ J ]. Nonferrous Metals Engineering & Re-
search, 2001, 22(1): 18 -24.

EM, Ele, TH, % SRR REL S A T2 8%
LRYBIFEL)]. BHEMRE, 2011(35) : 156 - 158.

HAN Guolin, KUANG Ni, WANG Chang, et al. Study on process
route of comprehensive utilization of lead silver residue fromWu-
lateHouqi[ J ]. Nonferrous Metals Engineering & Research, 2011
(35): 156 - 158.

R, ZEAR0E. SRR T 2 AL AT 2 Rk 4 A 7 S

metallurgical extraction of lead-silver residue from zinc industry

[ J]. Nonferrous Metals ( Extractive Metallurgy) , 2018(6) : 1 —4.
[3] UV, 8, HEE, 5 PR B BRI A = SR [T ].

iR, 2014 ,23(2) : 62 —65.

FENG Jiping, WANG Min, WEI Shanxin, et al. Study on hydro-

[J]. "PEAEKR4, 2015, 44(2) : 30 -33.
YAO Jianming, LI Dongbo. Practice of treating complex lead-
bearing materials with oxygen bottom-blowing process[ J]. China

Nonferrous Metallurgy,2015, 44(2) . 30 - 33.

Co-processing technology of lead-silver slag from zinc smelting and lead concentrate
XU Chang-qing, XIN Peng-fei, XU Liang
( China ENFT 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



