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Fig.1 EDS spectra of copper anode slime
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Table 2 Quantitative analysis results of copper anode slime
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Fig.2 XRD analysis of copper anode slime
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Fig.3 Scanning electron microscope (a) and energy spectrum
(b) of selenium copper and silver ore encase
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Fig.4 Scanning electron microscope (a) and energy spectrum
(b) of monomer gold particles coated in selenium copper and
silver ore
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Fig.5 Scanning electron microscope (a) and energy spectrum
(b) of crescent-shaped selenium-copper-silver ore particles
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Fig.6 Scanning electron microscope (a) and energy spectrum

(b) of lead sulfate particles coated in selenium
copper and silver ore
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Fig.7 Scanning electron microscopy (a) and energy spectrum
(b) of lead sulfate particles wrapped in a circular ring of
selenium copper and silver ore
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Fig.8 Scanning electron microscopy (a) and energy spectrum
(b) of oxide particles in selenium-copper-silver ore with
crescent shaped interior encase of lead, bismuth and antimony
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Fig.9 Scanning electron microscopy (a) and energy spectrum
(b) of physical phase morphology of copper, lead, bismuth and
tin in copper anode slime

) ) v P A P B R T, dL R
WO AEA MR AR WTRET .
i BAEESF R . WS RR, AR
(10 4 4 A R A R R o 91.02%, AR R AT v
2.74%, FHTART H 2.76%, A 48 sk ) ek A AR
XA 1.82%, AERAT AT 1.31%, BRUL B2
Gh, IBEAEE R IRA . R SRR



«204 « W rgRa M

2022 4E
(a) BT S
1000 1 Cu ) 2000 ©, I 1200, P 2
Cu 600 1500 b 1000
800, 500 800
600 400 cu 1000 600
i 300 Flass 400
400 ! 9‘11 Cu 200 500 J P | . 200
200 Jug® lcu s 100 5P Cu As Y LSS N 7 ) EE LS —
0"' _lln LA L 1 Fa— LA on 2 4 6 8 10 12 2 4 6 8 10 12
2 4 6 8 10 12 2 4 6 8 10 12 ReV eV
kev keV 1400 Pb S
600 © 3 1500 Pb 4 1200k S 3 12001 »pb 4
5000 s 1000 1283
400 Ba 1000 | 800
300 600 {OAs 600
- 400} ° || Sb 400
200 [ 500 | As o
o 200 Fe A 2001 | .
wof | I - ] SO 2 Sl V1 i
T U ol e o 2 4 6 8 10 12 2 4 6 8 10 12
2 4 6 8 10 12 2 4 6 8 10 12 KeV eV

keV keV
(b) Rl

E 10 ARSI, $h. PEVERSIIRBER
(a) RgEiE (b)
Fig.10 Scanning electron microscopy (a) and energy spectra
(b) of Bu, Pb and Ba in copper anode slime
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anode slime (a) and energy spectrum (b)
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Technological Mineralogy of a Copper Anode Slime in Qinghai

Zhang Huiting'**, Weng Cunjian'**, Lai Chunhua'?, Wang Xunqing'?, Wang Huatai'?, Liu Yuan
(1.Technology development of western mining group co., Ltd. , Xining, Qinghai, China; 2.Qinghai Province
Key Laboratory of Plateau Mineral Processing Engineering and Comprehensive Utilization, Xining, Qinghai,

China; 3.Jiangxi University of Science and Technology, Ganzhou, Jiangxi, China; 4.Xi’an University of
Architecture and Technology, Xi’an,Shaanxi, China)
Abstract: In order to improve the technology of the process of noble metal extracted from high lead copper
anode slime, the technological mineralogy investigation of the anode slime was studied by chemical analysis
methods, XRD, particle size analysis, SEM and EDS. The results showed that the particle size in the anode
slime which was less than 38 um accounted for 69.22%, the particle size ranged from 38 to 45 pm accounted
for 8.58%, and that of more than 45 um accounted for 22.20%. The main elements were Pb, Cu, Se, Au, Ag,
and its content distribution was 25.43%, 18.01%, 4.23%, 1161.4 g/t, 70446.1 g/t. The main phases were lead
alum (lead sulfate), selenium copper silver ore, selenium silver ore, copper arsenate (light ores or emerald
green arsenic copper ores, hydroxyarsenic copper ores), copper oxyhalides or oxyhydrogen halides (chlor-
copper ores, oblique chlor-copper ores, para-chloro-copper ores), antimony arsenate, cassiterite, silicate
minerals, etc.. The gold particle size was less than 2um, the shape is mainly dots, and it is connected with the
edge or package of the selenium copper silver mine. The silver particle size was uneven, with a maximum
particle size of 20 um and a minimum particle size of less than 5 pm. The main phases were selenium copper
silver ores, selenium silver ores, sulfur copper silver ores, and silver halide.
Keywords: Copper anode slime; Process mineralogy; Noble metal; Gold; Silver
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