F50E  FEoM
2021 4¢ 9H

WEERMBSIE
RARE METAL MATERIALS AND ENGINEERING

Vol.50, No.9
September 2021

A LERYERERRIE. R, 1@

EE (|

M, R, REZ

(FALRE ZERILAET ESNGeHEMEALRE, L7 LM 110819)

M OE: RHBAMREAE R, SRR, s R A, ) W, s D THRE EAR RS oK, Bk
T A R BE S k. AR, BRI, BT FesOa #EJF N FeO, #AJG FeO 15 SiO 454, R FeSi0s. &3
WIS, 4 R BRI ECE S RIER] T 99.44%. 93.97%1 93.14%. TTLIEH FesO4 AR K& 435I A 1.53%F1 0.61%
URESED. TUIE RIS 5515 2 (9 2 2K b 4 1T B 55 5k B o196 2 e B iy S 5 R R AR 2R

KRR I WAL FesOu it
REESES: TF19 THRAFIRA: A

XE4S: 1002-185X(2021)09-3417-05

BB R R A S i, EEH. B%
R R Y, T R PR Rk, T
DL FH SR i) 4% 25 4 0 1 A AR AN, Attt LA 80% L)
(4 K F s A=, FRE 97% UL R H i kikh
W PO R R A ek VA e AR TR AR K L T
TP LA, 7 2.2~3.0 t [ATEEY, BE &G
IRBOR AT R FE 18 MR o FE AR dn AL A W 4 =y, 40
S AN TR R, R SRR R R e A R
Rk 3%~4%M,

S U P ) — A 3 R R AR R AR
W FE R, S A A T SO R A A R
TrEFt R, PR R R B0 1 A T 2 i R
TR B T R I SRR TR 2 A, ]
DL o 340 Ji 4 v ) MR R PR AR AR A B B, AT [l
T P A T TOL o R AR B3 R A T 2 5
JE T RAR A AR A 77 2 D190 A ) 4 3 B LA
Cu,S Al Cu,0 HAXAFLERY, BiALF AL AT LLIE FesO,
5 R FeO, & AT LA H H ) Cu,0 K AR IS R B,
AR Cu,S PR EHHZE . FeO 5 SiO, fE M F & %
it TWRURKE R A A (Fe,Si0,), M B
REAE IR R, v sl , e 3k B v IR T
B, BRI TR

FET I, RACKZZRERIG S 008 FIBAPE H 7 iR
FAIE RIS E P 4. AR HIRHE 2. DU bR
BERIEE, SR FeS AR, &ttt 72,
[ S H TS TR 4. 4R 4. ] FactSage #4 /722 41t
XTHIE A BEREAT B, X T BRI

%5 HEA: 2020-09-21

AR/ INAR R AP AR S S L A R
MIIAR, I AL AR S e R A A HEAT T I 1%
IR U AR E O R, SRR REA L, TS Al
R T s AR ) P, AT AR R e R SR
St E AR, SORT BRI & Sl H A I, A
AT I BETT AV IR B 3 TR 1) % i % 4 2k O WF 7

ol

1 X I§

ARSI BT FH R, ok BT I AR SR v R Al
WG o SR A LT BERE . BFES ORI <74 um
JEIREBLI &R . FERAE Ry URESED -
FeO 38.50%. Fe;0,413.36%. SiO, 13.68%. Al,05 4.80%.
Ca0 2.21%. Cu 12.5%. Zn 3.88%. Pb 0.94%. S 7.66%.
BeAh, H i e RR S &2 14.1 F1 129.6 gt
S TN RR, SRR NG, AR5 ER R
W I R AR, e 24 TR P AP R o e o ik
FEL e S AR Y 14T [0 A

B JEORHY XRD P9 AE /b 45 R 1a fros . B
BIR 0, A 0 B A W BN A R
Wy IR S5 . BRI IS SR, S B A 1 R
FERVGR BN, T 0 e AR B A . Ak
TRMBE, BRTEEE. B 1b N ER
SEM-EDS T $14# 45 5 o 38 i F1 4 v 4 45 R m) 04 s 3=
BAFAE 2 PRAH X o SR THDHURE 3 AR L X 3 A X
T BN -

A AE A VA A AR VIR KOR, T R AR )
RAEX, [R5 e b BT BB S TR

HEEWE: ExRAMRREES (U1760120, U1710257, U1702253, U1903129); [ 5% = A0 & iR 738 (2017YFC0210404)
fE&ZE: £ B, 55, 1989 44, HiL, RALKEFWHESEE, 17 EFH 110819, E-mail: 1354605370@qg.com



Wity @A RS TR

50 3%

+ 3418 -
2500+ 1 1-Fe,0, a
2-Fe,SiO,
3-Cus 43F€1 0S4
8 2000} 4-zns
>
2
& 1500
=
1000 -

10 20 30 40 50 60 70 80 90
20(9

Bl 1 i FURNY XRD ERE R SEM BB H J% EDS J6 3 i 41 4
Fig.1 XRD pattern (a), SEM images and EDS element mapping (b) of copper slag
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Fig.2 Gibbs free energy of main reactions in dilution process
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Table 1 Dilution results under different conditions

Fe;O,4 content in

Dilution method diluted slag, /%

Cu content in
diluted slag, w/%

Au content in

Ag content in
diluted slag/g +*

diluted slag/g t*

Direct settlement 7.67 3.68 43.7 4.6
Dilution with vortex 1.53 0.61 9.3 0.1
Dilution without vortex 2.64 1.45 23.9 2.7
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Fig.3 XRD patterns of diluted copper slag (a) and copper matte (b)
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Fig.4 Analysis of element trend in vortex dilution process
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Recovery of Au, Ag and Cu from Copper Slag by Vortex Dilution Method

Wang Kun, Liu Yan, Jiang Baocheng, Zhang Ting’an
(Key Laboratory of Ecological Metallurgy of Multi-metal Intergrown Ores of Ministry of Education,

Northeastern University, Shenyang 110819, China)

Abstract: The molten copper slag was used as raw material, the gold, silver and copper in copper slag were recovered by the vortex dilution
process, and the depleted slag was further reduced to produce copper-containing molten iron, which could finally be prepared into wear-resistant
cast iron or copper-containing antimicrobial stainless steel. The results show that Fe;O, in copper slag is reduced to FeO by FeS and then FeO
combines with SiO, to form Fe,SiO,. After vortex dilution, the recovery rates of gold, silver and copper reach 99.44%, 93.97% and 93.14%,
respectively. The content of Fe;O, and Cu in diluted slag is 1.53% and 0.61%, respectively. The copper-containing molten iron is obtained from the
diluted copper slag by vortex reduction and then used to produce the wear-resistant cast iron, the element composition of which can meet the
requirements of national standard of high chromium wear-resistant cast iron.

Key words: copper slag; vortex dilution; Fe;O, reduction
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