953 4 52 1
2024 4£ 4

FEA RS
China Nonferrous Metallurgy

Vol. 53 No.2
Apr. 2024

l’ ‘x
| e =
A\ »

51 A& WIS, Wb, B ERR, 2. R A PR AR FP AR AL 1 i LA PG ] A R4, 2024, 53(2) : 147 - 155.

HU Weiwen, CHEN Kun, YANG Zilin, et al. Distribution and treatment measures of arsenic, cadmium and thallium in the

process of crude lead smelting[ J]. China Nonferrous Metallurgy, 2024, 53(2): 147 - 155.

FHLAT 16 Mo A b A 8 2 1 E [ 20 A BT HLE it

WEL, K oW, mag, 3@

1,2 \2 1 S . 1 1
& ,?ﬂ%ﬁ,%,ﬁ;ﬁ,? 3@5

(LKB A GERARIHEATR, Wi ik 421513;
2. M E R Z B R R ORI TRREORBI S L, WIR fiF 421513)

[H %] RS sHEI LT BT fo LSS PO 48 o TEIAFRY, RAFHME
JB TR A EDIC, Ty o K T i MR R S W B AR R 5 SE AT AR R AR IR R R @ W, ILR Lk
St T AP 4 AR AL S R AR P e 5 A B )R R LARE R SURIE R S A  EIRA S L, R T
2021 S % 2022 451 A 80 14d 69\ B WA T3, 5T 8 B R ES B TR R RTT 50,44
B AT i, PO AH I LR TR, 2 85% Ak N Z 455, 25 9% Rt AJB J , 4 6% ik N
FRER BT R B R RN TR, 45 T0% VA L Bh T s AG AR S A HLAS | 25 20% A 3 N T R I IR A,
10% VA TF 64 Al it R NJBALY . 48 00 R L B A S & TR Feftl o 7 B AR F , 3 & &
R WP IR AP G R LA B 85% ~95% , RA 5% ~15% BN G4 E S ERJB I T AR Y AR &
Yoo DARAABERRFBEFT XNR S HMEEEZATH B ENES, TRAFELZBVESHEL
20% BF AOKC & B 8 T34, BB L B4R AR T 15% 45 0E FF 3 Bk 69 08 B T A ARAE ) mlca ey RATIME . K

KA 45 RAMG R Ty T A B 4 b 3 5] 06 R P AR e o o R RIS
[OGBEIA) ] HLABE MR AP 48 40 AR, AELEIM; TREK

[RERRS ] TEI2 [ SCHkbRERS ] A
DOI: 10. 19612/j. enki. enl1-5066/1f. 2024. 02. 019

0 5

fifl B R MO R FE R AR FOCR,
(SRR L SR i ey it e - SR iR i DE7/BE i A i
S 2 0 A TR R A 7= 1 45 TP 3090, AMEAH]
TA B GTIRA , Th7 ELINR 116 R e A R 5
Pt BEMERE , 73 1 Id o N\ A Ak i A A 5 5 T 67 1T
RN o B SCRR T B0 BB E BT MR A A

[ Wik H ] 2023-11-26 [ &3] H 1B ] 2024-01-02

[SEHHI) 2024-01-06 [ M4 H 1] 2024-04-01

(55— ] WI3C(1977—) , 5, WIALALBR N, s g RO, 2
SRR TR AL T THMR 2 SRR TR,

[T H ] BRI RIBHE (2018 YFC1903302) .

[ XFEHS] 1672-6103(2024)02-0147-09

i e F [) i R DL ARE T3 B B AR 4 1R R i A v
(89735 Bty , T LABE XS P R BB L5 | A3 B
Jith, FEAR A R B 18 3, A AT A 4 B

BRI R ER LR SKS R AL
P + M8 B B + MR MR AL B B ™ AR B
BRI 2 T NENR W2 ZAlAe 2021 4
8 HIFRE T il 14 d e BURe AL 0, N [R)4F 12 H
AT T IR SN T A% A R DA A
2022 43 A AT T8 O8] 14 d AR BURE Sy
Bro X EEPIE R, CEIP AT B8 2 A A 10 1 )
I, 25 S A0 B 1A A B B A R RZ TR, LAY
1AV At A A0 3R A R P AN TS Y Bl P44t
Ao



. 148 - E A & s A

=

1 HEWEE T 20

SKS JEEM A A BRI B 02005 Rk A B
AR, 77 AT G IR SR R R WS R A, R
77 b AR AR TR B A R A R A T R 2 R
TR I 2 VS v v e A AR, 7
()5 BRI T AR AR R 2 WM, B B AR AT
T RGEAL B MR WO 1 B R B B b i v
BV PR X A K & 4R, B2 B 3t 2k Ak
PR KRR , K SV
1.1 SKS EKRUF SR
.11 TR

SKS Jiemicgr hy RibaX R g (RAS hy 4 100 mm x
14 000 mm) , NP 5% BER% ,6 A I B ) b2 TE
[B] F7 FEJES R, Ry 1 B4 S, S AR AT % 2 90° IR
ALY ESRORE, BT B A . AN R
TR (3 ASBED) A Y, B A SRS B 44k r
T B AR AN N, A il At i 4, 4l
BN 99% , & L5 I 7E 100 ~ 130 Nm®/t, 38 i 94 il
7£ 1100 ~ 1 150 C 3G o

R S EYRE AR 20 A R (B RS
60% ~70% , 555k 25% ~35% AR 5% £ 47)
J& TR & SR WS R PN 2R T I 0 s S g, {4
A A AR A BRIER A 20 N S84y, AN —IK
FEAT, 7 H RS s A 28 el R R T AU P 475 0 5 [
BF 7 5 AR AR R B A A R TRTR T2 IR
WRARA P S S ARORE , TR L0 e s, 7 A AR A
i B T AR e R R MR R v R A
PR (1) ~ (12) s TZEmARE 1 s,

2PbS +30,=2Pb0 +250, 1 (1)

4FeAsS +100,=2As,0, +2Fe,0, +450, T (2)

As,S,; +9/20,=As,0, +3S0, 1 (3)
As,0; + 0,=As,0; (4)
As,0, +3Fe0 =Fe, (AsO,), (5)
As, 05 +3Pb0 =Ph, (AsO, ), (6)
CdS +3/20,=CdO +S0, 1 (7)
CdS +20,=Cdso, 1 (8)

CdS +2Cd0 =3Cd + S0, 1 (9)
2Cd + 0,=2CdO (10)

2T1,S, +70,==2T1,0 +6S0, 1 (11)
T1,S +3/20,=T1,0 + S0, 1 (12)
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Fig.1 Bottom blowing furnace oxidation

smelting process flow chart
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Table 1 The main components of the main materials in the bottom blown furnace %

6 Bsf (1] Ykl PR Pb Zn Cu S As Cd Tl Au” Ag*
HALESE 52.2 4.0 0.5 18 0.35 0.1 0.001 5 1.0 1020

2021 4£8 H LEAsTy 35 5.0 — 16 0.56 0.077 0.004 6 — 150
R 6.3 17.5 — 5.6 0. 36 0.14 0.002 3 5 4500

AL ES S B 53 4.3 0. 65 16.0 0.43 0.1 0.002 1 0.85 900

2022 43 H LEARTS 37 5.4 — 15.5 0.34 0. 081 0.004 7 — 165
R 5.6 16.6 — 5.5 0.45 0.12 0.003 5 6.5 5400

T = TERIALN g/t
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Table 2 Main content of material produced by bottom blown oxidation furnace %
K6 00 Fsf ] W44 B Pb Zn Cu S As Cd Tl Au* Ag” Se Hg
ARy 47.56 5.5 0. 56 1.2 0.651 1. 185 0.0039 5.2 1054 — —
2021 =8 H HH 2R 35.5 0.34 — 13 0.272 21.48 0. 246 — 100 — —
HIER R g sh fkieye  30.28 — — — 0.2151 0.1883 0.0201 1.2 1 603 36. 18 6. 66
R 48.5 6.2 0.53 0.98 0. 749 1.236 0.002 6 4.5 950 — —
2022 43 H HH 2R 34 0. 36 — 13 0.312 24.071 0.281 — 90 — —
HIR RG s kR  29.95 — — — 0.1205 0.1282 0.0145 1.0 1410 34. 47 7.78
VE A = SRR AN g/t
1.2 et sE B S ks TL,0 + CO ==2T1 + CO, 1 (18)
1.2.1 TZAmk 2T1 +1/20,=T1,0 (19)
SR W JE AP A A 2 0 7K 2 L S R A T WS B e SR AL
HFETE IR W03 L B T =8 B .
PRTTBUY 12 15 m . e I ot M=)
B A — ORI HE A R R AT R e
MR, Wi N 3 800 ~4 200 Nm®/h, %8/ JE Ky 50% ~ (% KA (AL
60% , X 1 J7 43 i 45 0. 06 ~ 1. 00 MPa; 4 4 ji
—PBEHITE 1200 C 224 F= oML L& BEm i & A A
BRI, S RE IR A G SRR Ak Sk, S AR GEFCRD  (BaRAESS)
Sk 5 kAT R G B E bR HE . B A 3 R B T R

WA Ji 7 [ WA AR U S AR 7 Hh PR 98085 o7 e
ERhfad B R AR E R (13) ~ (19) 5
T 2 PR

PbO-Si0, +C + CaO =Pb + Ca0-Si0, + CO 1

(13)
2Fe,(AsO,), + CO==2As,0, +3Fe,0, +CO, 1
(14)
CdS +2Cd0 =3Cd + 50, 1 (15)
CdO +CO =Cd + CO, 1 (16)
2Cd + 0,==2Cd0 (17)

Fig.2 Reduced smelting process flow chart

of side blowing furnace
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Table 3 Content of As, Cd, Tl in Main Feeding Materials for Side-blown Furnace %
BT RS Ph Zn Cu S As cd Tl Au”® Ag”
TR 47.56 5.5 0. 56 1.2 0. 651 1. 185 0.003 9 5.2 1054
2021 4£8 H
AT 60 1.2 — 2 0.13 0.1 0. 001 — 145
o 48.5 6.2 0.53 0.98 0.749 1.236 0.002 6 4.5 950
2022 43 f A
A ERER 55 2 — 2 0.13 0.1 0. 001 — 150

T = TERIBALN g/t
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Table 4 Main components of materlals produced by oxygen rich side-blown reduction furnace %
et k4R Ph Zn Cu S As cd Tl Au* Ag® &I
bickats 94.6 — 1.2 — 0. 968 0.0237 0.001 7 11 2 500
IR 45 15 — 6.6 0.757 10.97 0.027 3 — 200
2021 78 A TR L5 2 0.03 — 0.162 0.0297 0. 004 0.3 15
157K 15 — — — 730. 256 67.18 1.4 — — Hfi mg/L
L 95.6 — 0.85 — 1.229 0.155 0.001 8 10 2100 i
K 48 18 — 6.5 2.248 14.495  0.0189 — 230
202243 1 g 1.6 13 0. 04 — 0.0686  0.0230  0.0006 0.8 25
157K 10 — — — 454. 556 20. 891 1.111 — — A7 mg/L
TE 7+ JTLR AL ¢/t,
1.3 RIS TLO + CO=2T1 + CO, T (25)
L3.1 T2k 2ﬂ+o=m0 (26)
TR AP AR A K 2 ] B R T A AR T 11 ey
)@rﬁfi)j ST S MRGA i LB 2R ISR A5, P IR
BUG 11 m?, BRUE Rl 18 000 ~23 000 Nm?/h, 3 i it
EP WS Z YA R B g 327 ~ 426, BAE s A
45 ~75 kPa, — K XU JE 25 ~ 40 kPa, — & X JE (31
28 ~ 44 kPa IR Mk 1300 °C AT, A e
WP A i 2R A YRS 1 A e v 0 B i & A Ak wibe  RA
W, it OB B DL SRR BT 3 AR, 7 et OhE) (B

KA G BRI . BRI
P E(20) ~ (26) ; T2 FEMNIE 3 Fizs o
Zn0 + CO =Zn + CO, 1 (20)
PbO + CO=Pb + CO, T (21)
2Fe, (AsO,), + CO =2As,0, +3Fe,0, +CO, 1

(22)
CdO +CO =Cd + CO, 1 (23)
2Cd +0,=2Cd0 (24)

B3 eyt TR
Fig.3 Flow chart of the fumigated furnace for

zinc extraction process
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Table 5 Main components of the material produced by the fuming furnace %
Kt a] MR Rk Pb Zn Cu S As cd Tl Au* Ag* ®i
ERiR 9.8 65 — — 0.351 0.0556  0.0003 1 55
2021 4E8 H  JKWFiE 0. 06 0.8 — — 0.127  0.0248  0.0004 — 5
157K — 30 — — 103. 077 19. 49 0.56 — — Hf mg/L
AL 10.0 66 — — 0.363 0. 068 0.0010 1.2 50
2022 4E3 H K WFE 0.05 1.2 — — 0. 027 0.017  0.0004 — 8
15K — 25 — — 39. 459 0.379  0.0027 — — Hfyi mg/L

TE 7 = TR LN ¢/t
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Table 6 The distribution rates of As, Cd and TI

in the products of bottom blown oxidation furnace

%
A0 it 7] Wk As Cd Tl
e 85.10 17.44  5.76
2021 4E8 H N 9.36  82.62 93.90
HIR RSB I RYE  5.630  0.100  0.400
e 85.408 16.777 3.488
2022 4E3 H N 9.037 83.070 95.936

TR ARG ke 5.555 0.154  0.576

H12¢ 6 AT, PRI 25 42 7™ Rk 1) A 4 e 1)
HEAR—3,

FERRM A Bl F rh, Bk R L 72 i
WIS AR 732 s e T 4 8L, B2
PRSI R 0 B G 43 T XSS 2 1) As, O5,
HG S Ay A AR R R T A R A
T X TR A 2B 5 B i BT, AR S AR AR 2 b s 4R
FEJRWCY T B2 85% Wil % =5 H i ik A T Mg
JEAP TR ERAY, 20 9% T 1k A MK , 6% T 0E A B
MR TIP3,

HOREDT R CdS B el N g AL, L LLE )
o B AR AL TR S & i AR, TR SRR G
AR 7546, CdO 55 CdS 2304738 B i A i Cd
&8, L Cd 28I SR AR A Ak A Ak
B PRIE, ISR K Cd B i3 R, IR 5 5L
FESEHIE 4 555 5 21. 48% 24.071% . M3 6 0]
ML, 25 17% Cd A B8, 24 83% Cd & SR 78 JH K
H, HAB 24 0. 1% 3 ABTER T3R5 .

BORSH PRYEE DL TS, (LS S5 N Ap e 18
WAL R TLO $ K AR, BB SR 2Rl A 3
M2 R 6 AT AR b TL B AN WOE 2A m] A T
A PO IBURE 19 18] 5F- 35 2 4t 43 ) K 51 0. 246%
0.281% ,%595% Tl & AELEM K, 25 4. 5% T [t %5
TR RIS TE WP S S R T, 24 0. 5% TL iE A
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Table 7 Distribution rate of As,Cd ,Tl output

material in side-blown reduction furnace %

LAl L7/ F S 2 71N As Cd Tl
HHA 76.92 1.04 22.15
1K 12. 20 97.87 73. 40
2021 48 A
I i 10. 63 1.08 4.37
15K 0.26 0.01 0.08
A4 71. 427 5. 481 30. 33
TR 23.906 93.618 57.58
2022 43 A
i i i 4.392 0. 893 11. 90
¥57K 0.274 0. 008 0.19

I 7 AT, PRI 5 2877 Wk il 5% L ok
AR —8, mATE AL AR RS S,
FER N LR S U AR SR A3 S B B

WA T 29, 70% L As JGE DIHTH B EL
PARIE R HE AL, 0 As FEAGR A I8
F /0 As PR JFE AR

Mg T 20m, Cd KER 43 & AR AE M WA J e 4
A T Cd ik S, 2 R AR, TE IR
PR AR CAO W BIH A , M 2R [l Ak e
BT EORHIE ARG B Y o

T FEJE R B AL B T B W 3 43 it
A I8 SIS HR Ty h 2 20% ~30% T1 5414
b, —RHERI N, 2 60% ~T0% T 3 AKX, 24
5% ~10% TL iE A8 J it 5 2 Ak b T %, oAb 2y
0. 1% i AJBLBi R 5t -

2.3 RULIPEEESEE S T

Tt 5 L TR AR AL R B AT R AR 8
Ji7R o

H13¢ 8 WIHL, FE R AL I B ) v, il 4 43 A
OYHE, FEE AR B R S T 2 7 40% ~ 60% 5 e IR
Jrvis ol AFE &, R IR IBORE 308 £ 73 v 2 3 43l
1 90% 71% .
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Table 8 Distribution rate of As, Cd, and Tl in the

output material of fuming furnace %
GicRUILR N[5 7/ ¥ 4 As Cd Tl

AL 33.55 28.99 9.66

2021 4E8 H K 66. 11 70. 66 89. 59
157K 0.34 0.35 0.76

=i 64. 899 36. 304 28. 302

2022 4E3 H K 34. 878 63. 689 71. 696
157K 0.223 0. 006 4 0. 002

R HENGHELZ - YR R ST
Table 9 Distribution of As, Cd, and Tl in the
output materials derived from the crude

lead smelting process Yo
=Y As Cd Tl

T A7 T et AR K 0.1 57.53 64.81
HRARLHWMIE  6.87  7.90  7.13

A0 s ]

Gitksts 81.49 14.39 22.64
15K 0.27 530 0.93
2021 8 7] FALE 3.78 431  0.43
IR 7.45  10.51  4.03
15K 0.04 0.06 0.03
it 100 100 100
SR - 5 0 0.01  29.41 57.64
TR ARSZH R 7.84 2110 12.71
HLH 86.50 32.57 23.35
15K 0.33 0.17  0.15
202231 FALE 3.46  7.51  1.77
K 1.85  9.24  4.37
157K 0.0  0.00 0.01
it 100 100 100

9 TR MR T £ A EI Mg J8 A b T
Fe A 7= R R B R R Y 0 A ST R . TR
WP R A 8 DR 30 R HkE, ol 1 5 (i
TR BATT A, RO T 0K (b

MU % 2 5 A < T, IR AN B AT O A 1)
PR ) As A 08 A SR WO AW 0 2
KRR E ALY, BERLES T 3 2086 52 R 40, Ak
AR &4 5 Cd ATy o JBE T 7 I WO A
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Fo M TR REF 3 0] LU L T B3R 3 IR
B R 2 A R AL B R R R rp Cd A T1 Y
Jrik, AT AR TS IR Cd F1TL B BE , T %
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PR WA= — ML, 7SR TN As LT
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A HE ALY, 780 2 A I it MV K th 32 7 al
I, FEAGE PR As 22 SRR, 2R 2
TR A As 1 FUBITIR (R K
CAFFRAEATRWCIPBORL, PSR R R GUIT % As
(7715 EBORAE As JuRUE ARLEY. AL T
(1 As 2 35% 3 AWt A% LLEAL , H AR 65% As 3 A
AP 2 b o FERL BT IR R R, 78 TR W T i
FFIU WO S BT FAFLE S As J, PRIE A i
TR PR A R GEIEH B AT, M AN, x4
ELefi
3.2 WABHMENREETE

P4 M S 73500 2021 441 2022 4G i
WChP R A B g Cd & i, i AT LR Y, Y
HZIAAFAE—E BIEAH G i TR IR IR R A,
MW Cd JTR & SRR R M A vp, K Cd 35
i TR B A, Cd 22 Bl s 2 AR P AR
Gio PIOMHHARTT B 2o i BT AR A0 5 , AR S P 2 7
R DU I K 3k , A0 28 P Y Cd i 20% B A
RRGITH, G Cd S RART 15% HE (T
%, BBCHE A A 2B R A D [T Cd i SRR SN O
MR ARSI WA 10

R 10 R IFEAE BRI
Table 10  Open-circuit ash composition of bottom-blown furnace %
Ykl R Pb Zn S As Cd Tl Au” Ag”
JER WP T B A K 35 ~40 — 10 ~15 0.3~0.5 15 ~25 0.32 ~0.520 — 400 ~ 650

e+ LR ALY ¢/t



2024 4 HEE 2 M

1) TS U Mo e P B B B 5 1) 0 A1 B i B it - 153 -

s o I AR Cd +ﬁ1~’&1§/\Cd 30
B el ¥ 258
4 22 ! p T 20EE
K20 04n
=1 154
4 16 T &R
X 14 1.0 12
2 12
ok 0.5
08-13 08-15 08-17 08-19 08-21 08-23 08-25 08-27
H 1
B4 2021 AU IR it 2 RS

Fig.4 Trend of cadmium content in the dust of
bottom blowing furnace and high lead slag in 2021
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Fig.5 Trend of cadmium content in the dust of

bottom blowing furnace and high lead slag in 2022
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Fig.6 Trend of thallium content in the dust of
bottom blowing furnace and high lead slag in 2021
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Fig.7 Trend of thallium content in the dust of
bottom blowing furnace and high lead slag in 2022
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0. 154% 3154, 15 12745 Cd £ &8 100 mg/L, 7] J />
TSER T R 1752 m YRS R T A B AR
120 o/t S (B A B AS ) , AT 5 2 Ji A 21. 024
FiTt. [RIBSRE T I Wy A Wy T A 7, BEAIG

AR AR s 0 1 O 4 T 1L
S

2022 46 2 FI AR SR P LUK, AE VTR As
CT1 45 B MRS, G635 11 B

R 2022 422 IR MKITERIG TSR As \Cd \TI S 41t

Table 11 Statistics of As, Cd and Tl contents in waste acid after increasing flue dust transfer in February 2022

mg/L
As Cd Tl
ARG s 1] B

SCONI /M THIE ST NI /M T TN I/MA THE
2 A 4260 2270 3033 1049 274 626 — — —
3H 2230 1330 1625 1273 106. 7 551 7.22 1.56 3.67
4 H 2530 540.3 2593.5 746.2 39.3 266. 88 — — —
5H 2765 996. 1 2012.3 997. 4 62.12 263. 11 — — —
6 H 2378 587.8 1394.1 793.9 16. 86 103. 94 19. 46 5.23 17.32
7H 1832 618.4 1154.4 260. 4 13.23 84. 06 — — —

4 g SJREE

A HEAT T T YR B 2 G AR SR O A
W RS B AT, B TR AR
FRNZE S, FEE R A AL Y 43 A R A P
225 ARSE A 21— 2

1) JEEW T W 2 85% itk A 43385, 20 9%
e AKH K , 29 6% B itk AR R0 T5 TR R 4505 1R 18
JE T, 29 0% LA 1A T s 4 B ACHLAS , 249
20% B i AR JEPHE K, 10% LT B0 1 20 J5 i
s

2) i A WU v B A T NS IR A R 4 K
Hh RS R K A L 85% ~ 95% , X
B 5% ~15% N S s i B0 50 Ty, il
Oy ABRIR 2 55

3)FENE W T, B L A 7 0 K & 4 5 i v
FEAEA AN, 25 30 T RO Hh b L 1 N P
T, WS A A, BT LA VIR I B T 6 T i b
R4 e EAREE, A S EEN 20% B
MU RGETF B, 2R & B AT 15% 15 1k T i
T AR AR 2 T B2 Sy [T e 4 DR AN 3l ot R
B B SRS R K , RS BR REATR T 15 IR Th A e 7 o
AT ) 4 o D A e A e 1 43 A ), AT A BRAIG
B HRIE S AR FEMERE |, HFHGE IR TR, B K
WP 2 55 FNFR AR R3S o

ARSI — BN a] A s B Tl = A T H
FEOIHT, I E R B & 1, DR T A R AESE
P AR R B AT R SR, W B B A
A BRI ; T3 51, R WA R A 9 T2
AT BB B8 0 AT EL A SN, DR G 2R I U
SO B 22 iR , o — 20 B i X B A1 A
Wo [, BSOS Z X R Ee o A AT LRI SE
IR AR T 2T PR B A S W LB EA T F
TR R AR RS I B FH TR R IEAGE [1]7)
Ain, MBS EROR}, 32 2 RGBT TR e I, BRI A 5
JLEM AR RSIEE o
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Distribution and treatment measures of arsenic, cadmium and

thallium in the process of crude lead smelting
HU Weiwen'”, CHEN Kun', YANG Zilin', YAN You', SHENG Qunyou', TANG Zhibo', LI Mao'
(1. Hunan Shuikoushan Nonferrous Metals Group Co. Lid. , Hengyang 421513, China;
2. Hunan Province Complex Polymetallic Ore Efficient Utilization Engineering Technology Research Center,
Hengyang 421513, China)

Abstract; In the process of crude lead smelting, arsenic, cadmium and thallium in lead concentrate and other
lead-containing materials are distributed in each process, which is not conducive to the recovery of valuable metal
resources, but also increases the difficulty of smelting waste treatment, and has a negative impact on human health
and the environment. The distribution and trend of arsenic, cadmium and thallium in the smelting process of crude
lead have not been reported in the existing literature. Based on the actual production situation of a smelting
enterprise, this paper statistics two sets of material balance data for 14 days in 2021 and 2022 respectively, and
analyzes the distribution of arsenic, cadmium and thallium in each smelting process. The distribution of arsenic is
as follows. In the bottom blowing process, about 85% arsenic enters into high lead slag, about 9% arsenic enters
into dust, and about 6% arsenic enters into sulfuric acid purification system; In the process of the reduction
furnace, about 70% of the arsenic forms lead copper matte into the crude lead, about 20% of the arsenic enters the
reduction furnace dust, and less than 10% enters the fuming furnace through the reduction slag. The cadmium and
thallium is highly enriched in the bottom blown furnace and side blown furnace soot, of which the enrichment ratio
of the bottom blown furnace dust is 85% to 95% , only 5% to 15% enter the process of transferring the high lead
slag to the reduction furnace, and very little enters the sulfuric acid system. Enterprises adopt transferring bottom-
blown furnace dust to reduce the content of arsenic, cadmium and thallium in the crude lead smelting system. The
transfer standard is when the dust contains more than 20% cadmium, and stop transfer when the dust contains less
than 15% cadmium. The dust taken out can be directly sold as raw materials for cadmium recovery. The analysis
results and the solution in this paper can provide reference for similar enterprises to control the distribution of
arsenic, cadmium and thallium in smelting system.

Key words: crude lead smelting; arsenic, cadmium, thallium; dust transfer; distribution of harmful elements;

resources recovery



