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x1 $REEHRS
Tabke 1 Lead-zinc slag compositions %
% Pb Zn FeO Cu S Au” Ag”
ik 3~5 3~6 22 ~30 0.2~0.8 7~9 2~3 300 ~700
T T AREZA AR g/t
*2 HAEUERS
Table 2 Chemical compositions of lead paste %o
%y Pb Zn Sio, FeO Ca0 Cu S
EE 73 0.16 3.21 0.11 0.19 0. 0089 4.8
*3 SUT BR.SERSEEEBES
Table 3 Compositions of oxidized ore, soot, high-enriched impurities %
% Pb Zn Sio, FeO Ca0 Cu S Au” Ag”
Ak 10. 23 12.75 8.55 29.19 4.62 0.9 1.92 14.3 1085
IR 50 0. 69 0.28 0. 08 0.07 0. 047 8.03 0 23
HESEZeRAE 421 0.23 60. 44 1.63 0. 89 1.26 0.33 47.63 10336
T ARSI g/t
x4 APEEHBS
Table 4 Compositions of mixture in furnace %
i Pb Zn Sio, FeO Ca0 Au” Ag”
G 38 ~40 3~4 4-~5 8~9 3~4 2~3 200 ~ 300
T ARFRZA IEALR g/t
x5 AH
Table 5 Rock powder Y%
%y Ca0
ol 20
x6 HEi
Table 6 Coal powder %
WAy H,0 S(#%) Q(R#AE) /Keal ACIRSY) C(B%) V(H#EEST)
G 0.17 ~0. 86 0.9~1.2 6 400 ~ 6 700 13~15 80 ~ 85 1.1~2
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Fig.1 Structure of side-top blowing smelting furnace
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Fig.2 Side-top blowing smelting process flow
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B A AR A S, Zad
PSR TP ECRE W i R R S A H R s R
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Table 7 Control indicators for side-top blowing

smelting furnace
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5.1 $REREFE EHRE KR

2023 AR EHT R 24 i 6 R 60.79%
TETVE RN 97 807. 046 t; BYERE - SN 4.33% ,
THYE O 3.709. 435 t, PRLAT 103 044,17 t, dh i
96.37% , & % & 99 303.121 t; 7= H 8 R il 73

B8 Ui 951. 07 t, i S H Y 2% , &4 1479.02 t,

1R/ (1-d ") 950 AR T BRI RS T T
B/ (d ™) 330 (VR AS AR S v PR AT VE S R — 2 7 By
YRR/ (1-d ") 400 BME T PRk, 7R - ToUmR s A = aok A v, 5
MR/ (1ed ™) 220 B B ELSCR AN IR — 2,

2 JRER % 9~10 SRR AR, R TS S Y
HEEH/ (kg-h ™) 5500 ~6 000 AR & 4 TR LD 7R AU VR S A AR 1 .
B/ (kg-h™") 1 500 ~ 1 800 W ((1)),

RIS/ (N’ b ™) 510 ~550 LI = (RAHT R Y FOR LI ) x 100%

3. 85/(Nm'-h™") 3500 ~8 000 (1)
HERHBY (N’ <h ™) 7500 ~8 000 2023—2024 4R 58 A 7R 19 42 J 7 5 % W
WIFH/(Nm® +h ") 3000 ~3 500 %38,

4 I/ 11100 ~1200 8 f BUR BH R R 0.72% , T EALIE HE

5 A /m 1.4~2.8 RAR VLR BRI RN 25 . IR P B i A5 0, -
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Table 8 Metal balance sheet of side-top blowing smelting furnace
# B e
YRk R iR/t
Pb/ % Pb 4@/t Zn/ % In BIRE/N Ag/(gt™") Ag&REN

AR 153 490. 087 64.24 98 602. 032 1.29 1 980. 02 69.97 10. 74
A BERiE 111 479. 794 2.93 3266. 358 4.00 4459.19 280. 77 31.30
At 264 969. 881 38. 45 101 868. 39 2.43 6 439. 21 158. 66 42.04
WS 103 044. 17 96. 37 99 303. 667 0 0.00 400. 80 41.30

7 I Ji i 79 490. 96 2.00 1589. 82 8. 00 6359. 28 8.93 0.71
&it 182 535. 13 100 892. 94 6 359. 28 42.01

& IE EHWCR % 97. 48 98. 76 98. 24

& @ B/ % 97. 48 98.76 98.24

WD S A BRSO AR S AR AR R ®9 BUPFE RIS

Table 9 Analysis on products produced by fuming furnace

FHERCERA MR H A BRBLIE , R TP EA T IR
R = ) B R R I 9

e YrkL 2 P Pb/% Zn0/% Ag/(gt™h)
5.2 n)lilzz]k%fjai R 5 K 12.82 59.30 225.07
00— THE W 5 A R S 2 A P i AR R, B — 13,04 6. 5 220,75

FIARHE AR , w4 B FE SRR 178,91 m* KR
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5,20.31 m® (H1 53.79 kW - h, 2E Pk v | mfi b 2
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F10 2023 FEEM-TARIZFER S & F) 344 AT EE

Table 10 Cost comparison between side-top blowing reduction furnace and Jinli 3 # Furnace in 2023

N — T AR ik S JEAS (AP B 32 Ph 38% )

S 38 A (AW AL P 65% )

T H BAL B/t BEE &%/ (Ot!) T H BhL B4/t BEE &%/ (Ot!)
aF t 71 0.0204 1.45 VAR RAY i} t  71.00 0.0333 2.36
Il t 673 0.0016 1.08 BRE A ok t  673.00 0.0493 33.18
BAy t 938  0.0025 2.35 BE t 1150.00 0.0039 4.49
WA K t 885  0.0012 1. 06 ZEFEINHIR t 7080.00 0.0008 5.66
HoAth t 2.55 it K A4 A 5
i SR t 1.38 T t 1354  0.0388 52.54
Tt t 1354 0.0418 56.6 fERL t 1860 0.0607 112.90
i, t 1860 0.066 5 123. 69 WS m' 0.94 37.234 35.00
TR, m' 4.05  20.31 82.26 H kW-h 0.62 20.3125 12.59
H, kW-h 0.62  53.79 33.35 AR m'  0.70 1140351 79. 82
AR m*  0.70 178.91 125.24 T RARF 26.6
T B AR A B 44.98 B A& 20
i A 33.76 A YEfE oh 5% 6.5
Y& 2% 2.86 e 1
oo i 0.79 i 12.9
i 37.19 e 8
HEH) 10. 18 K 0.2
K3 0 B NS 10. 6
T.BF RS 14.01 N Bl 1.2
YN Eigls 13.24 A1t 430. 54
A1 588. 02

10 A - IO IR B A RS AL
38% B4 H) 3#9 (Pb 65% ) FEARK 41. 54% , 4 W
Y 65% WIWIRL, A L 4 0] 3 ik, 53 91k, 4 )
3 AN LA R A OB AR 7 TN — 00 I 4 7 R

B INEYERE LU S s & 2 2B AR R,
AZEA SR A I & JE AT A T

5.3 BeRIERR

5.3.1 JEHE

2023 AN - TRIA R JL T FE AR R 15 417. 357 «,
ORI AR R BN 0.971 4 kgee/m’, IT & bR 4

34

14 976. 421 t,

T4 FE bR KL 9 528.535 t, KL IT AR R B N
0. 942 8 kgce/m’ , FTAAMHE 8 983.503 .,

25 b AR - Y BREFE S 241, 28 kece,
5.3.2 HifE

2023 AP - TR P FEFL 4 7 738. 07 kW +h,
B A TR 28035 0. 122 9 kgee/kW -h, T4 AL,
#79. 58 kgce,,
5.3.3 &#E

2023 AF - TR K i FE S8 Bk 41 187. 906 k',
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ZEATEE, ) — IO Js b i 45 BB AR SR 3Ty
382. 36 kgce,

6 M-TARKIEEFIFEARRNESRE

BYRFEANEAT B R TT 18], BT X EYERR A A
FHI TR ARG L, M0 - TR A ok £ R B LR
PH

1) BEFEAR AR AR 7 A i<, MW iR
BRBEREIMIE R T 2R T S MR R R e B K
BT AU IFHRBE , BEFE 5 B2, 12 A B i, PR
FHERS o S MRt LR B Rl A i el i ax
PR ZEIT AR 2SS R, AR 254 A A
B R TR SR A S N B T
WABRRCR WG A5 it 6 A, BOESEBL 1 4R
7 AL, SRR R R 57 B3R

2)MEb R M e g5 O = SRR S i
S RHRERE A B B IR 9 5 Bk A2
IKELEN S EIE R HZ , (P i i Kb RHR A
R~ A, SRR E RN AT B L5 H A R T8 2 A
W, RMFSER T 7 B 3 i, AR ALl i 18] 7T LA gk
#)330d L L,

3)LAMEL, WSR2 L W2
T KA AR, M2 A R KBS R R K1 | BEAETE I fR
Rl NIR 7S L NET R e e

4) PRGSO E L, HB R R
FRRIRAE OO MR 3 R G0 A RO MR A e
IRIR [ ERBCORE, TCHT AR RHL, MR =R BOlc 4 |
— e — WL + B TR B A T Ak B
ARHERL ot o™ ) A e o BB 2 i R T
— B , AR, T G

5)A M amesa o, % T 2R
PRES R I N A AR 0 B A0 e o BB AR T
MR FEARAE T IR T e ACRR s o  A

T ASCRAR 4, n] 3 5 48 <5 2 A0 8 JEE R Y 0
BIROR . A e bn R W1, W TR MR e A b A J
AR S S HYR T 2% , 4 B RICR I IRF] 98%

7 Z5iE

M- TRCIE RS N 2022 4F 12 A 1 HIF R4 7
T4 SESE R AP E R A B AR AR A
BRI DL YRR R AR AT T AR R S, B 2 SR AR
EET NS IRALABREE R G YRR I IR
PR B SE PR AR 7 T S A B R R
BN LA S AR

AR S IR B L A — THC s R P AR A A B AN AR
PR R DGR Y N B T AR R G A TR
B TR AR W TR R G [ T
TEACAL B F AR R R, R AT Ml % B ) e i 4 A1
THOR SRR AT B 2 AL | TP o T Ak 4
BT A IR,

[S&%& k]
[1] ok, £ R ARk 25 G R R[] ], T EA @G

45,2008,37(3) :44 —49.

[2] BZ. R EEAFAH T L] A aelm Rk

43 ,2001(4) .16 —17.

[3] SKEBh IBPIEEHE L PIBUR K5 G R[], A0

4:J8 ,2000,52(4) ;193 — 194,

[4] ZEBes. B IR A 7B e TR R B R SR AL ST [T ].

HAOAI6 ,2022,38(4) 146 —49.

[5] FME MR HRBE Tl 92 e %5 2 8 W IR AL 23 5 TR 30 R

[J]. " EA (54 ,2007,36(6) :46 - 50.

[6] D.M,Wyslouzil,R. S. Salter, Lead-Zn 90 , Pro. Wold Symp.

Metal , Eoviron. Control 119th Tms Annu. Meet,1990. 87.
[7] AHERR. #rR Bl AR R A FE T 208 [ 1], WA 4

J& ,2003(1) :35 -38.

[8] XUBLHE. FER I AP T 23R [ T]. “F1A 4,2009,38

(4):34 -37 47.

[9] EARLE, K. RERELEA IR B & [ 1]. K

HAL T ,2010,24(3) ;1 3.

[10] W%, T, 20KeE, & I E s A P A T 2

REAH)]. A48 ,2011(6) 44 -46.

[11] 48/NF, il 2005, 5. BRase) BRINEET 1B a1k

B SRR T]. A 48 GRERERSY) 2016

(8):12 -15.

35



g 2024 55 1

36

Side-top blowing smelting technology in the production practice
of processing lead-based solid waste and other materials

YANG Huafeng, SHI Xiaomao, TIAN Fahui
(Henan Jinli Gold and Lead Group Co. , Lid. , Jiyuan 459000, China)

Abstract; This paper introduces the newly-built project of Henan Jinli Gold-Lead Co., Litd. :
demonstration of lead-based metal solid waste collaborative strengthening smelting industrialization and
comprehensive utilization of zine resources, especially the production practice of side-top blowing smelting
technology to treat lead-based solid waste and other materials. This paper summarizes the production
situation, expounds the main production technology, and lists the main production data and technical and
economic indicators. Domestic zinc smelting is mainly based on wet smelting, and lead-containing zinc
slag will be produced in its production process. In the past, due to backward technology, the slag was
mainly stored in storage. In recent years, due to environmental problems, the solid waste must be
treated. Therefore, various methods of miniaturization treatment of the solid waste residue have emerged.
Because there are few valuable metals in the solid waste residue and the treatment cost is high, it is not
economical to treat it alone. However, the application of side-top blowing smelting technology has solved
the problems of environmental pollution caused by long-term storage of lead-containing zinc slag produced
by zinc hydrometallurgy in the past, or high cost and uneconomical feature caused by miniaturization.
Practice has proved that the side-top blowing smelting technology is feasible and has obvious advantages
in treating lead-based solid waste, zinc smelting slag and other materials, and realizes the comprehensive
utilization of solid waste resources. Moreover, the technology has advanced technology and low cost.
Through production practice, it is proved that the technology can realize large-scale production.

Keywords : side-top blowing smelting; lead-based solid waste; lead-zinc slag; large-scale; recycling;

production practices o



