538 & 55 1
2024 4F 10 A

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 38 No.5
Oct. 2024

Bl AR A fE. ARSI S5 H I R P Rl A AR PR sE R T . A (0 ik £, 2024 ,38(5) 124 —-29.

TANG Wei. Production practice of collaborative treatment of primary lead concentrate and lead based solid waste[ J |. Non-

ferrous Metallurgical Equipment,2024,38(5) ;24 -29.

[RAESRH 5505 B K i[5 4b 38 & 7= LBk

/A
(TN A RN, " ik 459000)

[ E] @A BB L P AT R AU S WAL AL, B2 i1 7 IS A RS A 5 Y R 18T D [m) Ak BE A T 2505 56
i85 Tl A 0 B A D AR R 5 A R T b ) Ak B R P B LU FE B AR TY 9. 47% (VBYARAR 16.93% IR i
8.4% FHE 0. 93% I 2L RG] LASEIL F 3 38 S5 i B /N T 2% o BT ICHOR B 18 R AU O M-
JEE WO S - 3 St MR AP A 7 R GE  AFAL B DR 75 J7 o BRI R A K C A T IR B 35.73%

[ R MEEREE; 4v8; fURK; IR MRk
[ XEHE] 1003 — 8884 (2024 )05 — 0024 — 06

[ HE42KS] TFSI2 [ XERFRER] A
DOI;10. 19611/j. enki. cnl11-2919/tg. 2024. 05. 004

e P B 2 [ 0 7 A O, HOR B iz, AL AR Y
B VHYBCRE S AT A BRI A LA SR R e
R4 i 2% BE S A 4 VRS R,
AR SRS FITR, AL R B AL TC A
AT R 2T R AR A AT 55

HY T A R ] B A 3 2 — 2 4 8 T8 A
Bl UL JE AR PR R R D 32, v B b B 5 B
FESRLZ AR o A BRI A RE R IR
Fer A AR A kAl & 0 4 S A S Rz 2 At 4
TR, R AU M R BRI > i
RAEIRD it S B i BRI R B R [ K
JELE A Rl T AR P DA 0 e S T £
oA [ R A A R B (B R R, T RE DT ThT AT B Ak
o RGPV EY R [ R R R S AL B 5 A fE
U5 SRS T AT B DR L, T R J5UE B P [A)
B [P P o CEL VR R AR X ffe DR L 3 [ P A7 7
oK B FREE [RLERE o — B IR B A R TR A R

%‘f)‘([ﬂo

[WFaBHA] 2024 - 08 - 13

[E—1EE] Wl (1977—) , 5 Berif B A, TR, 21,
FENGA e TR &R TAE,

[(EETE ] BEEELSTIRITR -2 285 £ 4 )8 % )
TRRREOR 5 KA A - 5 A 0 P ) 22 00 A5 A ik o 2 2
HAR 5 RKAAEE £ (2019YFC1907301)

24

1 K&

1.1 RIeE#R

AR ES EE RS AT LA 3T
B ARG TR RS Th AT IR T s 4 2
B mp ST %, 00 IR T 78 IR AT 46 53 5 L
(=S T et 1 Y A D [ ) B R € 0 T e
G R AR ZE BT B3B3 B FIATA B it 5 T3
SEEEYHZE 0. 074 mm,
111 g

T 1 WEVERES XRF Zo0 R R, Woardr
gEATLIE 1 EVE R Ph SR, 1A F 69. 174%
A Si Bt R 4. 424% S Sk 5.260% , K1 R4S
R XRD B, BYE s 22 LU RR AT (PbSO, ) |
AT (PO, ) FIE AT (PHO) TEURAT
1.2 4B

2 WL IEAE S XRF 20 Z k45 B 1
FEILEMAMN Si,0.Pb K, Hirh A 44 )8 Pb i
574 29. 868 % , v B 35 v (1) ek ] AR Sy B 1R 4 o ik
PGB R, B 2 AT B AL S XRD Bl &
HJCRRAE U LR B, AT AR B R B0 R O A5 A Y
P it A AR
1.1.3  HEe

323 HEVET R XRF Z 0 Z ks 5, K3
FLURYLE N Pb Zn Fe Si f1 O, H Pb i



U A RARORTE S R 8 1 P [R) Ak B 5 S

x1 BBEHULETRSN
Table 1 Chemical element analysis of lead paste %
JLE Pb S 0 Fe Si Cu Na Zn
T 69. 174 5.260 17. 001 0.770 4.424 0. 052 1.308 0.231
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Fig.1 XRD analysis of lead paste Fig.2 XRD analysis of leadglass
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Table 2 Chemical element analysis of lead glass %
JLER Pb Sr 0 Fe Si Ca Na K
o 29. 868 2.053 18. 344 0.770 25. 604 4.316 3.823 6.722
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Table 3 Chemical element analysis of lead concentrate %
TTE Pb Zn 0 Fe Si Ca Cl K
e 49. 185 5.038 13.218 10. 861 5. 855 0. 580 0. 084 0. 180
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Fig.3 XRD analysis oflead concentrate
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Table 4 Industral analysis on pulverized coal compositions
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(16),
PbS0O,=Pb0 + S0, (g) (1)
PbSO,=Pb0 + S0, (g) +1/20,(g)  (2)
PbSO, +C=Pb +S0,(g) +CO,(g)  (3)
PbSO, +2C =PbS +2C0, (g) (4)
PbSO, +1/3PhS =4/3Pb0 +4/380,(g) (5)
PbSO, +1/4C =1/2PbO - PbSO, +1/280,(¢g) +

1/4C0, (g) (6)
PbO, + C =Pb + CO, (g) (7)
PbO +1/2C =Pb +1/2C0, (g) (8)
PbSO, + FeO +2. 5C =Pb + FeS +2. 5C0, (g)
(9)
PbS + Fe =Pb + FeS (10)
PbS + CaO =Pb + 1/4CaS0, +3/4CaS  (11)
PbCO,=Ph0 + CO, (g) (12)
PbS +2Pb0 =3Pb + S0, (g) (13)
PbSO, + CaO =PbO + CaSO, (14)

PbSO, + Si0,=PbSi0, +1,/20,(g) +S0,(g)
(15)
PbSO, + Ca0 +2.5C =Pb + CaS +2.5C0,(g)
(16)
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Fig.4 Main process flow of lead based solid waste disposal by collaborative

smelting of lead concentrate
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Fig.5 Gibbs free energy of reaction
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Table 5 Results of pilot production test
WP AR/ (b BV % EEOE Al (eh!) Y % kLl L
1 95 0 0.82 1. 69 1. 68 0.45
2 95 4 0.82 1.59 1.62 0.46
3 95 6 0.93 1. 68 1. 65 0.45
4 95 8 0.93 1.82 1. 67 0.47
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Table 6 Main production index of SKS
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Table 8 Main production index of fuming furnace

ha=s T H ity
1 SR Y EE T Ph /% 0.1~0.3
2 JRALY S Zn /% 1.2~1.5
3 MR/ % 15.31 ~17.55
SAALBERA S BER % 73.26 ~84. 31
5 SRAL Y I I/ °C 1250 ~ 1280

6  BXIRE/(m’ min~' m?) 20 ~23




U A RARORTE S R 8 1 P [R) Ak B 5 S

AT H R A 32 m® JR Ak b 85 XU BE Ry 20 ~
2B m’/ (minem® ) JX45SCHRIRE 1) 28.6 ~35 m’/min + o
AHECBHE T /N AR AR S XU B B B AR 2Rt T
P BRI R, B R R AIG , FEAS RE A 75
BTSRRI LT, B E R ER B, XY
REREAESZA A,

4 TR IGLaiE

3 Tl U 56 UE TR SR IO 5 - IR
W~ MR 2 T2 0T LS B4 36 [ % 5 RS ™ T
[ ALBE , Tllk 52 B 38 Bz ol B ml DAAT RO 3
IR A SR [

PERSE bR BRI 6.61% ~8.83% , M1k
PR 15.31% ~17.55% . 1. AF0E M JEHR
JE 1000 £50 °C ;BB EREELL T 1. 75 224 Bk L
Hh0.45 724  BhASPEHART £10%

5 #itERE

1) I A 35 e 2208 25 B2 A A B 11 0K (3
2 EYBCR R S ) IR AL Bk, S 2R S
e [ P R A 20 4 T R BB RS U A
GLES IOR . AL B 75 05 o, Hoh S R 4

127 5BV 7.1 7 12 6.3 1+, B8 0.7 t,
L R AT 26.8 T va,
2)EFXTRE  BUIH AR R B K R T R 2 & R
[ 0% 5 AR AT RO R AR i ST R
27 B N7 7= A R A AR R R N, e £ KAL)
Ab PR EEIEIN  BEFERRAL, SEBL T &P R g BT,
3) AP A R AL S, 3 a5 B K L i
I, RARCRTE A R T A R I T AR )
AR TATREIEFE, BARENE Fr H L[ AP &
J& )5 1ml
[ B& k]
(1] BRI, 54, R8s, 25 N A 4 R i BUIR K
KIBREHT]. PEA (R4 ,2017,46(3) ;17 - 18.
[2] BREMI. MR SR BE e 1 I3 i B2 AR I BUIR S Re S &
L)), hEA R4, 2017, 46(1) : 5-10.
[3] (HFHR &Y MBS MR &% (M), dLat B2
Jiikt,2003.
(4] WK, MK, PR, AR SEVE T P A ik
MTALI]. wEAMRE, 2022, 51(4) : 37 -42.
[5] B4, £2%, XAEK, % BASHEHELR T2
MR R[)]. WA 6a4E, 2013,29(6) : 35 -64.
[6] BI0AR. HavE B T 2 T AL A 0 o8 ) 2 452 55 L
R [J]. Wk 540K ,2015,40(3) ;21 -33.

Production practice of collaborative treatment of primary
lead concentrate and lead based solid waste

TANG Wei
(Henan Yuguang Gold Lead Co. , Ltd. , Jiyuan 459000, China)

Abstract; By analyzing the elemental composition and phase composition of typical lead-based solid
waste, a collaborative treatment scheme of primary lead concentrate and lead-based solid waste was
proposed. The proportion of primary lead concentrate and lead-based solid waste in the collaborative
treatment process was determined by the industrial experiment. When the lead paste 9.47% , the lead
dust 16.93% , the leaching slag 8.4% and the lead glass 0.93% were added, the production system
could realize self-heating and the lead content in the reducing slag was less than 2% . Based on this
technology, the large-scale oxygen bottom blow melting, bottom blow reduction and fume volatilization
production system of reduction slag can process 750 000 tons of lead-containing materials annually, and
the maximum amount of lead-based solid waste can reach 35.73%.

Keywords: lead based solid waste; lead paste; oxygen bottom blowing; bottom blow reduction; fuming
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