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Table 1 Composition of materials entering the melting furnace

TR Aw(gt™')  Ag/(gtT')  Cw%  Fe/%

S/ % Po/% In/%  As/%  Sb/% Bi/% Ni/ %

EE 23.62 156. 55 12. 06 25.36

24.18 1.71 1. 56 1.73 0.29 0. 06 0. 06

[YFmHE] 2025 -01 - 18

[E—1EE] EAF(1994—) , 5T T RIBIN A, B BT AR, 32 S S0 WO 1 <6 T 20RO W o Jo b BHLGR  J0 [8 2 1220

A= R TAR,

109



a4 2025 45552

2 BASFHYMERTERESH

TRA YR 22 B SR WM™ B P8 #0531
DAL 5] W A SO, R A7 7 7 )R] 22 3
HEA BRI HEATRE 597 ) BE AR AR O 1 R AR 421
Forb VBV TR I A DRy WM A A 7 v
HME R HRIE 2 GV IR AR e 42 (] 0 5 G v e S
AR RS R L AR Vi B R AR 46 R BE A

HRb WO B MR L AR M 5 T SRR RV I e
BRI B A | A r G Al 3% Jo A o R L R M A Al
ETk,

AR A v B 23 Hr 5l (M e B i 5 4240 A
PESHOE) Lot 3l AP IR S OB O, SR 255
IR 50735 15 S R - R A et 5
PR R 28 OTER Y i ISR 2 PR

R2 “ZEPREBRANSFHERTRSESHT

Table 2 Analysis of impurity element content in input and output of the “triple furnace” system %
ZRICER Pb Zn As Sh Bi Ni
WA IREKY 1.714 1.569 1.728 0.291 0. 063 0. 059
HlER 2. 650 0.739 0.359 0. 161 0. 048 0. 159
Py NIy 0.922 2.090 0. 560 0. 364 0. 025 0. 031
[Nl SRR IR 19. 993 2.863 14.294 0.253 1.212 0.026
FEH
Je R L A K 32.113 3.264 6.573 0. 843 1. 802 0.015
BRA K 0. 040 — 71.13 0.210 0. 453 —
LR ES 0. 050 — 49. 69 0. 504 0. 542 —
H 2. 650 0.739 0. 359 0. 161 0. 048 0. 159
A }
EEN 0. 200 0.105 0.207 0.144 0. 038 0. 129
HLAR 0.477 0. 115 0.421 0. 191 0. 043 0. 152
WA i
R T 9.773 2.761 0. 181 0. 080 0. 040 0.273
72
B K 6. 591 1. 164 0.328 0. 106 0.202 0. 085
2R/ 30. 00 5. 470 1.361 0. 150 1.018 0. 029
BA M 0. 477 0.115 0. 421 0. 191 0. 043 0. 152
IS A% 4] 0.159 0.105 0.250 0.144 0.038 0.129
AR b i
PR RS 8.018 0.259 2.85 0. 396 0. 037 0.395
BRI 6. 483 0. 144 19.17 0.234 0.284 0. 030
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Table 3 Distribution rate of main impurity elements in the products of the “triple furnace” system %
RICER Ph Zn As Sh Bi Ni
BA RA Y 100 100 100 100 100 100

i 29. 16 8. 88 3.92 10. 45 14. 34 55.79
Yo Rk 34.96 86. 57 21.07 81. 48 25.95 33.53
SRR . BRI 6.61 1.03 4.68 0.49 10.95 0.23
SRy 27.82 3. 09 5.65 4.31 42. 69 0.37
BRVE R K 1.04 0.12 45.31 2.29 2.60 0.15
TR ES 0.28 0.03 12.59 0.56 0.74 0. 04
KA T A B 99. 20 98. 45 91.96 91.38 92.16 92. 69
FEL AR HR AR 0. 80 1.55 8.04 8.62 7.84 7.31%
Wepih HL5 13. 69 12.21 87.18 88.79 69. 36 66. 13%
A‘/\‘ N
o R T 79. 61 83.50 10. 64 10. 58 18.39 33.69%
B K 0.45 0.29 0.16 0.13 0.77 0. 08%
ZERANY 6.25 4.00 2.02 0.50 11.48 0. 09%
BA HLR 100 100 100 100 100 100
WA IoFI A% 4l 36. 40 95. 14 49.75 74. 85 90. 00 86. 73
7o N i 63.05 4. 84 48.56 25.10 9.78 13.27
A BRI 0.55 0.02 1. 69 0.05 0.23 0.01
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Fig.1 Distribution trend of lead element in the process
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Fig.2 Distribution trend of zinc element in the process
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Fig.3 Distribution trend of arsenic element in the process
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Fig.4 Distribution trend of antimony element in the process
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Fig.5 Distribution trend of bismuth element in the process
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Fig. 6 Distribution trend of nickel element in the process
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Analysis of impurity element trends in the “triple furnace”
system of oxygen enriched bottom blown copper smelting

REN Yanhui, DONG Zhipeng, HE Liming, LI Ming
(Guotou Jincheng Metallurgy Co. , Ltd. , Lingbao 472000, China)

Abstract: Based on the production process status and time schedule, a one-year production data tracking
record will be conducted on the “triple furnace” system using oxygen-enriched bottom-blowing self
heating melting. Through statistical analysis of the data, the distribution trends of impurity elements Pb,
Zn, As, Sb, Bi, and Ni will be explored. The results showed that in the furnace feed mixture, the lead
returned accounted for 45. 57% of the total lead, mainly concentrated in the slag concentrate and blowing
slag; the nickel returned accounted for 36. 43% of the total nickel, also mainly concentrated in the slag
concentrate and blowing slag; percentages of the rest of the impurity elements returned were little;
bismuth was mainly enriched in the melting boiler ash returned to the system, antimony was mainly
enriched in the slag concentrate returned to the system, and the content of the two impurity elements was
only second to nickel in the anode plate. The above provides a reference basis for the subsequent
optimization of ore allocation and slag beneficiation process.

Keywords: oxygen-rich bottom-blowing; triple furnace; impurity elements; trend analysis; copper
smelting; As; Sb; Bi; Ni o\
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