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Table 1 ~ Origin and metallogenic type information of different copper concentrates

FE it 2 5 = 51 WX (3E304) WX (he4) AT (2]
Cu-1 TRAAH R Eloise B o BREAALY 4% (10CG)
Cu-2 il Sossego 6,59 BREALY R 451 (10CG)
Cu-3 JENT A Bisha Hg® KR E R AP EL(VMS)
Cu-4 ENEE TR VG Grasberg A E(ELS B A
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Table 2 Ratio of Cu/Fe, Cu/S and (CaO +MgO)/(SiO, + Al,0;) of copper concentrates

FE i Bl WX Cu/Fe Cu/S (Ca0 +Mg0)/(Si0, + Al,05)
Cu-6 gl Los Pelambres 1.5030 0.9688 0.0291
Cu-11 R Escondida 1.3392 0.9292 0.0320
Cu-10 EQ R JE V4 . Grasberg 1.1429 1.0024 0.1250
Cu-5 B F Collahuasi 1.0949 0.9908 0.0354
Cu-2 A Sossego 1.0748 1.1420 0.2441
Cu-7 2 Andina 1.0376 1.0724 0.0425
Cu-38 ES Pinto Valley 1.0004 1.1107 0. 0400
Cu-4 poE=2 Antamina 0.9918 1.0244 0.4327
Cu-9 75 H Cananea 0.9875 1.0363 0.0228
Cu-12 P Cerro Verde 0.9327 1.0632 0.0512
Cu-1 by 31N 2 Eloise 0.8749 1.2258 0. 1551
Cu-3 JEN 4 BV Bisha 0.7991 0.9652 0.4007
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Table 3 X - ray powder diffraction phase analysis of copper concentrates

FEf 25 = 51 WX JRAT A X SFER A AT G AR AT
Cu-1 W Eloise 10CG 7 BT A RE TR
Cu-2 B Sossego 10CG %Y T A A
Cu-3 JEST S L Bisha VMS 7 BHRET RS N B A R
Cu—4 ENEJEVE Grasberg BEA 1 WD BT NERT A BB BT
Cu-5 ESE| Pinto Valley BEE R BT YT N A A
Cu-6 P4 Ef Cananea B 1 WD P NEERT A BB
Cu -7 =l Collahuasi BEE R CHET R N A0 R B I B
Cu-8 B Escondida B B Y N A0 RSB i
Cu-9 B Los Pelambres BEHR BT BT N A R
Cu-10 ES| Andina BEA T W R N A B A T
Cu-11 T Antamina Ayl L TEANINE 220NN § 72 NN 3]
Cu —12 W Cerro Verde BEE R PR R NB A BB
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Table 4 Metal minerals in copper concentrate based on polarizing microscope observation

Fefgis  EHI 7IX B R w6 B A B e S e A 2R
Cu-1  JKFIW Eloise 10CG B 4B 98% + WEEEkm™ 1% + Bkm™ + INEr R
Cu-2 Ly Sossego 10CG £ BH 98% + BLBRD™ + BEST™ + 45
Cu-3 JES4FHW  Bisha VMS B BT 97% + B0 2% + NEED + H ik
Cu-4 EIEJEVEI  Grasberg BEAAL W 88% + BEMET T% + kT 4% + INFED™ + 1K + REWD™ + M4
Cu-5 B3| Pinto Valley — BEA7H W 98% + W 1% + 5 + WLk + MR
Cu-6 AR Cananea PEARL BT 95% + NEEW 2% + R 1% + i 1% + MEAHT + MR-
Cu -7 B Collahuasi  BEAR T 91% + HHKH" 5% + BEB 2% + Ml 1% + NEED + HE + MRS + a4
Cu -8 B Escondida  BEAT BT 88% + BKH 5% + BXHT 3% +HHE 3% + NG + REERD™ + MEAHD™ + MR
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Cu-12 W Cerro Verde  BEZA!  WEHIN"97% + 4K 1% + 880" 1% + INEED™ + HEAHD™
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Fig.2 X —ray powder diffraction pattern of copper concentrates
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Fig.3  Photomicrographs of monomer minerals in copper concentrates
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Fig.4  Photomicrographs of locked minerals in copper concentrates
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Table 5 Element content and mineralogical characteristics of copper concentrate samples of different metallogenic types
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Study on the Mineralogical Characteristics of 12 Copper Concentrates by
X - ray Fluorescence Spectrometry, X - ray Powder Diffraction and
Polarization Microscope
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HIGHLIGHTS

(1) The main elements of 12 copper concentrates were Cu, Fe, S, O with minor elements of Zn, Si, Al, Mg, Ca,
Pb.

(2) The main phases of 12 copper concentrates were chalcopyrite, associated with pyrite and sphalerite.

(3) Different types of copper concentrates have different mineralogical characteristics, which can be used for source

discrimination.
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ABSTRACT

BACKGROUND: China is the largest importer of copper concentrate in the world. Studying the mineralogical
characteristics of copper concentrates imported from different origins can be used to support the origin analysis and
solid waste identification of copper concentrates.

OBJECTIVES: To investigate the elemental composition and mineral assemblage characteristics of imported copper
concentrates from different mining areas, and to discuss the mineralogical differences of copper concentrates of
different genetic types.

METHODS: The copper concentrates imported from different mining areas were comprehensively analyzed by
X —ray fluorescence spectrometry ( XRF), X —ray powder diffraction (XRD) and polarized microscopy (PM).
RESULTS: X - ray fluorescence spectroscopy analysis showed that the main elements of the copper concentrates
were Cu, Fe, S, O with minor Zn, Si, Al, Mg, Ca, Pb. X —ray powder diffraction phase analysis showed that the
main phase of the copper concentrate sample was chalcopyrite, followed by pyrite and sphalerite. Polarization
microscope showed that the content of chalcopyrite in copper concentrates was between 88% and 98% , and it was
found that chalcopyrite was associated with sphalerite, pyrite and pyrrhotite, and that sphalerite was associated with
bornite, arsenotetrahedrite. Chalcopyrite, arsenotetrahedrite and bornite form intergrowths. Combining the analysis
of different genetic types of copper concentrates, samples of porphyry, skarn and VMS deposits were composed of
chalcopyrite, pyrite and sphalerite with respective special minerals of biotite, weddellite and lead anglesite. The
main minerals of the IOCG deposit samples were chalcopyrite, pyrrhotite and talc.

CONCLUSIONS: Through the combination of XRF, XRD and PM, the elemental content and phase composition
of copper concentrate samples were characterized. The mineralogical characteristics of copper concentrate samples
from different origins have been more comprehensively analyzed, which is of great significance for risk identification

and control of imported copper concentrates.

KEY WORDS: copper concentrates; X — ray powder diffraction; X — ray fluorescence spectrometry; polarizing

microscope ; mineralogical characteristics



