TEEaMNA

Multipurpose Utilization of Mineral Resources 123 .

%4
2024 4£ 8 H

AR IR 25 B [ SCHA R 1Y) ST SR A 7T
FRH Y, T, FEHKC, hELY, BT

1. IABITAFZBESIMETIESM, I/ 3 341000; 2. IAEATWIREES
L=, I &M 341000; 3. FALWIEMIREE, HE HIR 730900; 4. SERL5N
SERT AN WERSEAT, B AR 231562)

WE: XE—HRAEETREYEKNIL . MG HEEFERBTRSAN 37.42%, H1MHAA 1.86%, HRHE
HO AR, SRR R R, B B BOE RRS Re-ROE T 2 e R gk, siibss R . 44
VA . B A A R (FERBIE JE D) 4% 100:25:20 R B LIRS, AR RIEE E 1200 'C, WA
80 min, EEH"HHEN-0.045 mm 80%, HEIATEE N 0.139 T 244 F A $RAGER A7 90.98%, kUK 90.13%,
HAALA 5.82% HI[RIICER A 87.38% HISTARBRIET . SEBL T A R4 b Ak i 25 T
KR B LAE; MAEE; IEIRRbe; Wik, ZRam
doi:10.3969/j.issn.1000-6532.2024.04.018

FESES: TDIS2 CHFER: A XEHS: 1000-6532 (2024 ) 04-0123-05

SIRMEN: ZEmRR, Vrih, FEM, & AR 2R & RO Bk B SEIR BT TE[0). BT SR & A, 2024, 45(4): 123-
127+133.
LI Xiaobo, XU Hao, LI Guodong, et al. Experimental research on recovery copper and iron from copper

smelting slags by direct reduction roasting-magnetic separation[J]. Multipurpose Utilization of Mineral

Resources, 2024, 45(4): 123-127+133.

T A= AR B A O KRR R, T Z 2 A
1:2 R B A 43 53l 7=t RS o B R v R v o Ak )
2021 4, FEMRHIEFEIE 1048.7 /i t, 104 HE
MEA 24t Uh B — My, 7=l B HE s &
i1 0.5%~8.0%; ik 36%~45%, T E 4. B
WA IF RS AL A 0.2% A1 29.1%,  H1 I W] ULAR VA 7%
& R E A" H BT RS ARIEA
SEE, A HRE KR RHEAN, R YRR 2R DA
S ARSI B IARIEma, ) T IR G Pl
DU VA MRV R R B UR 27 A RO P 4 . k5%
A&, BREes DX PR IR, SCREAE Al
2 B R ELR ) gt ) R 10,

HAT, B0 v M v b R oo R R SR AE
TR AR B O, RN 4 5 T R
R KGERAE, 8 B T R 33 R ) 40
TR 7 TH I8 & K ViR, 8k s in 24 77 o Az

Wi BEEE: 2022-09-23

AR K, USR] BARRT, (H Kk
AP 326 [ AT o ) B [l UL R B, AT i o2 #4
£ 0.3% i o M MR Tk B TR A T2 R A
FIFEHI OG22, ELERHEE IR BORS 0 R A AR, i%
RN G R b B, 2 B8 DA B Ao -k U T
B 7E o 7 IS AT F B R g, A A
A < T A 1 e i A B [ AR B A S (] i
B, T A 2 o <z e A D0 55k RE M T AT v 1
R R & 8, Hgia IO A T 2/ SUR N S =
RUE A, PIE RIS R A B R
U 55 T JE ek, H R AT T R L
AL, B A, DL Bk A DU RS
AR I F B T D0 S 1O 2 P e AU
G B N B SR R, R AR A AR T J AR T
Fobe-fhik T2 IO IRk, SEEL T8 2 T
BRIZR A IR

EeUH: LIEAETRFEREIFI H (GII190440); KABIHANLIIZRTRITH (DC2018-004)

1EER N 2Bk (19799

 HIES, EEEL, BTN e ERE.


https://doi.org/
https://doi.org/
https://doi.org/

« 124 - W eRa A

2024 4

Ll AR

ARSI CHG D BUE AR
WK s, ZE N TARBRB N E R, H
FEANE SR AYFIRERR H, 45 5 AH LB
Mifi (2Fe0-Si0,) NF, HIH BT . A5,
HARH . BN SE . B B N RILZT R
XoF G AV T R R S, OBk 2 A
TE-ATEAR, BB A& ik R ECE R . B A 2
FEHBARTEAR, Hob A A S8R Ak 2 R0IR S HAH
B WY LB NS B ARAE, £ L
TARRL I 253 A7 7 B A AR O A b, SR
W2 R, R B AR . &
HE I XRD AT L 1, EETCRTIE 1,
FE VIR AL 20 3.

M 1A, R R FEA 4
B, WEE. SREREE. RBENTZ (H
BB R RS Re-REE 120 FEEIC S, M

& )8 5 SR B AL T2 . v s It S A
Y CREALES AN SRIKRTREANY (=
AR REME SE, SREE R, $I
KB R e TR RS . 2 2. 3 BRI i 45
RRW, ZWE I R AR Y. IRE
W A Z 91.40%) T8k = B R R TRk
MRS (A% 96.82%)
) 1k

2-HERRA
. R i

50
20/(°)
1 $A/RKER XRD ROTLESR
Fig.1 X-ray diffraction and analysis results of
copper smelting slags
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Table 1 Main-element analysis results of copper tailing slags

Cu Pb 7n S TFe As Al O,

MnO MgO Sio, P CaO Au* Ag*

1.86 0.60 2.12 0.66 37.42 0.02 3.47

0.58 2.55 34.35 0.03 3.94 0.33 15.70

*ELL Ag/t

*2 REEEYESTEGR
Table 2  Analysis results of copper phase of copper tailing
slags

HAAARR AR AN AR SRH 2

R/ % 1.28 0.42 0.06 0.10 1.86
HEZE/ % 68.82 22.58 3.23 5.37 100.00

*k3 AEBRSKYESER
Table 3  Analysis results of iron phaseof copper tailing slags
Mul k. Wk BER EH Wi o
bk Bhd FThEk gkdhik oTbek Bk
TEY% 1241 0.38 2382 012  0.69 3742

HEE/% 33.16 1.02 63.66 032 1.84 100.00
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Fig.4 Test results of calcination temperature
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Table 4 Multi-element analysis results of the final concentrate products
TFe Cu Pb 7n MnO S SiO, MgO CaO AlO,4 As P
90.98 5.82 0.03 0.02 0.08 0.02 0.52 0.23 0.07 0.07 0.02 0.08
3 % i B 186%, HETES. Pu As A RAMIT. %

(1) FEFRVEARE 428k S AL 37.42%, il i

BERRA BN R 2, HELAN A ERAN
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Abstract: This is an article in the field of analytical testing. As a green and environmentally friendly fire
gold test method for efficient separation and enrichment of trace precious metals in ore, bismuth gold test
effectively avoids the problem of toxic pollution of lead test gold. In this article, Bi,O; with low toxicity is
used as the fire test gold trap of Au element, and Bi,0O; is reduced to Bi by the reducing agent flour in the test
ingredient during the high-temperature melting process, and Au,Bi alloy is formed with Au in the samples,
and the Ag protective ash blowing method is used to make Au and Ag form about Img of Ag zygote. The Ag
zygoteum is heated and dissolved by acid solution method to completely enter the solution of Au. In this test,
the Au element content in the national standard material GBW 07205 was used as a reference, and the
effective pixels of the CCD detector of the continuous light source flame atomic absorption spectrometer
were optimized, and 7 were selected as the effective pixels of the CCD detector based on their sensitivity and
stability. In the mass concentration range of 0~ 20 pg/mL, the corresponding absorbance was fitted by the
quadratic equation least squares method, the fitting coefficient of the calibration curve was 0.999 8§, the
characteristic concentration was 0.069 97 pg/mL, and the detection limit of the method was 0.012 7 g/mL.
According to the selected experimental method and optimized instrument parameters, Au in the national
standard material was determined, and the measured value was in good agreement with the standard value,
and the relative standard deviation (RSD, n=6) was 2.23%~4.54%. The established method was applied to
the test of Au in actual ore samples, and the recovery rate of spiked was 92.6%~ 106%. The relative
standard deviation (n=6) was 2.53%~ 4.70%, which met the requirements of the National Geological and
Mineral Resources Industry Standard DZ/T 0130-2006.

Keywords: Analytical testing; Bismuth fire assay; Ag protection ash blowing method; Au; Continuum
source flame atomic absorption spectrometry
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Experimental Research on Recovery Copper and Iron from Copper
Smelting Slags by Direct Reduction Roasting-magnetic Separation

LI Xiaobo'?, XU Hao'?, LI Guodong'®, XU Baojin'#, XU Shasha*

(1.School of Resource and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, Jiangxi, China; 2.Jiangxi Key Laboratory of Mining Engineering, Ganzhou 341000,
Jiangxi, China; 3.Northwest Institute of Mining and Metallurgy, Baiyin 730900, Gansu, China; 4.Ma’anshan
Iron and Steel Group Luohua Mining Limited Liability Company, Hefei 231562, Anhui, China))
Abstract: This is an article in the field of metallurgical engineering. Torecover copper and iron from a
copper smelting slag flotation tailingwith iron grade of 37.42% and copper grade of 1.86%, according to the
characteristics of its ore properties, the bituminous coal was used as a reductant, the process of direct
reduction roasting - magnetic separation was applied.The experimental results show that copper smelting
slag, bitumite and quicklime (as a co-reducing agent) are mixed in the mass ratio of 100:25:20, and at the
conditions of roasting temperature of 1 200 °C, time of 80 min, the roasted ores gringding fineness of -0.045
mm 80%, and magnetic strength of 0.139 T, the copper-bearing iron ore concentrate can be obtained with an
iron grade of 90.98%, iron recovery of 90.13%, copper grade of 5.82% and copper recovery of 87.38%, thus

realizing the comprehensive recovery of copper and iron from copper smelting slags.
Keywords: Metallurgical engineering; Copper smelting slags; Restore the roasting process; Magnetic
separation; Comprehensive recovery



