953 4 563 Y
2024 4£ 6

FEA RS
China Nonferrous Metallurgy

l’ 3
BB E
™

AN

V4

SIS N BUKHE , AR/ B A R MORHRL FE R Pb Zn As S3 A 2 ma LA [T ] P €006 45,2024 ,53(3) : 19 -

29.

Vol. 53 No.3
Jun. 2024

YANG Yingbao, QI Yonghui, YU Xiaolyu, et al. Mechanism analysis of the influence of Pb, Zn, As distribution in the

copper bottom blowing melting process[ J]. China Nonferrous Metallurgy, 2024 ,53(3) ;19 -29.

i IR RS B L B Pb Zin  As g3 A 52 W AL BE 0 A

MR, B, 4B, RER, B, i’
(L 5118 ATBR A E], =R R 65110052, BRI T R SR TR B, =/ B 650093)

[ ] HWRARKBHELAEP PbZn As FR AT EE S W T 5 HBIE, ARG SHE LR
EOHRMAENK R, IR SR RALART O EREATEEL, KX RRAA FH 44
Factsage 32347 5 5 IR A = S IB S AT AR L 489 7 %, 4R3F T Pb.Zn As f£ 4 P 69 - FAER L %ok
WL FRAT 2 E4%, BAEFE,AA T PbZn BAINE LBKL LS AL TN &L, LA A
TALHE T As @B L FHACHLR 122 F3 As ERG T & LI dn 54k s b3 A, 4% /3 P Zn
Fr oA b PR A, EARGLARE T BRSBTS, T As BT S A b CaO S E G,
154 PbZn 236 0 oA B LK, 2B L Ao 44 3 Am, As 276 1 8 B 2 e, IR o b L BK
IR A RAE P, TR IR SRR IS R RAARTEL, EE S GARE AL G Pb Zn SLik &
BRI B, TTHLA A CaO Rk As ©)i6 Pt A5, EIRA = HBL%IT AW, Ph 44 & B2 P 69 57 b
Yo 5 4 23.86% 33. 12% 43. 02% ,Zn 4% 5 4. 47% .88.54% .6.99% , As 4 3| % 16.58% .15.34% .
68.08% ,

[ A | 4R05 M JReRME R ; Pb.Zn As; o 4FA4E; BN BE; Ca0 &4F; w4t
[ FESE]  TF811; X758 [ CilkbrERS ] A [ &S] 1672-6103(2024)02-0019-11

DOI;10. 19612/j. enki. ¢n11-5066/tf. 2024. 03. 003

0 5|7

WETR E LB R R 5 e A, R
T BRGSO 02 T T v 0 A LB
A IE B R S RAT AL o R
80% 1 A HE T2 72 L B T S Y U

[ Wichs BB ] 2023-12-26 [ &3] H ¥ ] 2024-02-13

[FEHHM] 2024-02-16 [ H AR H ] 2024-06-01

[SE—1E# ] MR (1982—) , 53, M ERYT N, 163 TR L AT
A, EEWFTT I A G aRIG .

LIRS ] AR (1990—) , 5 R, B Z8, FLWFF I 16
fesERs.

[ESIUH ] FR A AR AR (51974142)

AR AITHAE , b SO H 450800, 8 K ikif
L DN LT e R s S S v T VAN
IR

A B PRT L TEADFR A H B |
JENE IR BORIRRT R o 1R HR I R BOCR R £
SRR R LA S SRR MR S 3R 54T o R T
] ASPERRGHTH Pb Zn  As SEZR T ER & 8 R A B
A 5 R T AR RO L S i 1 o B A B
Wi o QN BR 2% G 3R B R T e S0 KA SRR IR Y
M T, B S O 24 BOCR & 2w TR A
A GRS AT R HE. PbAs Zn 5 EE N
R R AN HRIE 4 2% BT R N T B 45
T T B M A 1 S 83 T R e e S




.20 - v EH A & L& A BHRIE

BRI HE L, S R VR R ) IE W B AT o EAh,
Zn LERE R R Fr DLy i s e IR A s AR 2R i A1 114
TP AR R, Bk i sh 1, At
FEGE P AT R R, R M R N
1R R S RIS RO G2 AR50 B P A 0 A o B
B B L DR i S O B BER I 2 S )
Hrod f iR SRS R A e BGE i R A FOCR A
A AR JBE A SR AN TR AR TE] A 23 i 28 RO R Wi
TEAAH B 73 o

WITRMIE SR 2 Pb Zn (As SE2R UL )
RO AR IE L SR PR S R (IR i R L i
Hh CaO 4 ) 15 7% B0 2 70 A BLHE Y 5% 200K A
AL R R SR R R B R L AR
0 3 B M S PR AR 7 B S A AR S A T I
IR FE Pb Zn As Z8 FOUCRAES =Y
(50415 o FE A BB S RO A 2 BT 2R 73 B L
ISEIR o A i At (02 12 S SRS B J ok R 2% oo

RIE RIS S %

LR T LRI
L1 FERRHER

AR SCHIT FAAH A =B R R T 5 T 1AL A R
RIEHR) 2023 4F F R AR SEBRAE PR AR . TR 22
Bk 77 5 T2 & ARG HRET, 28 4 A P i
BHE 2R R o s BT a2k 1 iR 255 AP Cu,
Fe .S 445 19.61% 24.74% 23.81% , 2% it
JCE As Pb Zn FELEA AW R A7 H A Bk
0.52% 0.54% } 1. 12% . B AW IR A 8K 4h,
IS MR BEA TR N A S A i ), A e
A K Si0,, o i ol 88% . BRUL 2 Ab, 2k
CaO 4 &R0 4 P A, K™ A e b 25 #9728 1k
TR, BRI LN BR AR BRI AR N CaO 45 45 il R A T
R FH H5 785 286 2 5 0 A — 7 L A9 () TR L 2 4
TR BRI T IR

R1 ZEE AP ERRE A

Table 1 Average chemical composition of raw materials into the furnace Yo
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Table 2 Theoretical calculation into the furnace material composition %
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Table 3 Phases of impurity elements present
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Table 4 Distribution of Pb in each product under
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different Fe/Si0, ratio in slag

(calculated and actual values) %
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Table 5 Distribution of Zn in each product under
different Fe/Si0, ratio in slag

(calculated and actual values) %
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Fig.9 Effect of CaO content in ultimate slag
on Pb distribution in each product

(theoretical value)
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Table 6 Distribution of Pb in product under different

CaO content in ultimate slag ( calculated and

actual values) %
i CaO Gk # M2
E SR - NS 7 R 2 < R 7 (= o X [ M 7 )
4 9.71 22.75 35.00 39.48 55.29 37.77

5 11.52 26.68 31.27 31.21 57.22 42.11
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Table 7 Distribution of Zn in each product under

different ultimate slag CaO content

(calculated and actual values) %
i it PN
W CaO — — -
WRAH 9PRE R SBRE THRE SR
4 8.34 3.98 89.83  90.02 1.83 6.00
5 9.03 6. 00 89.02  82.43 1.95 11.57
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Table 8 Distribution of As in each product under

different CaO content in ultimate slag

(calculated and actual values) %
bk i SR
& Ca0 - - -
R SR VEE SIRRME VMRE SRR
4 5.29 24.51 38. 89 2.42 55.82  73.07
5 5.81 24.95  41.42 10.10  52.77 64.95
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Mechanism analysis of the influence of Pb, Zn, As distribution
in the copper bottom blowing melting process
YANG Yingbao'?, QI Yonghui', YU Xiaolyu', ZHOU Shiwei’, LI Bo’, WEI Yonggang’
(1. Yimen Copper Co. Lid., Yuxi 651100, China;

2. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)
Abstract; It is of great significance for the smelting of lowgrade and highimpurity complex copper concentrates to
explore the distribution characteristics of mpurity elements Pb, Zn, Asin the products during bottomblowing melting
process, as well as the relationship between the melting parameters and the distribution pattern of impurity
elements. This study adopts the method of combining theoretical analysis of thermodynamic calculation software
Factsage and analysis of actual production data to explore the distribution characteristics of Pb, Zn, As in the
product and its influence mechanism, and obtains the following main conclusions. Increase the temperature is
conducive to the volatilization of Pb, Zn into the dust to reduce its proportion in the slag and matte, and is also
conducive to the promotion of As transform from slag intodust, but it will lead to an increase in the proportion of As
in the matte; Increasing ofFe/Si0, in salg will result in a gradual decrease in the distributionproportion of Pb and
Zn in the slag and a gradual increase in the distributionproportioninmatte and slag, while the distributionproportion
of As in the slag will increase. The increase of CaO content in the slag will make the distributionproportion of Pb
and Zn in the slag decrease and increase in the dust and matte, the distributionproportion of As in the slag will
increase and decrease in the dust. In the actual production operation, the smelting temperature can be increased to
promote the volatilization of some impurity elements, in the appropriate reduction Fe/SiO,of slag to improve the
removal rate of Pb, Zn at the same time, with the addition of CaO to promote the transformation of As to the slag.
Actual production data statistics show that the distribution of Pb in matte, slag, dust accounted for 23.86% ,
33.12% , 43.02% , Zn were 4.47% , 88.54% , 6.99% , As were 16.58% , 15.34% , 68.08% .

Key words: copper smelting; bottomblowing melting; Pb, Zn, As; distribution characteristics; impurity removal ;

temperature ; CaO content; Fe/SiO, of slag



