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Mineral Phase Analysis of Copper Sulfide Concentrate
and Study on Its Oxidation Mechanism
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Abstract In the process of ship transportation and sample preparation, the phenomenon of oxidation of
imported copper sulfide concentrates is widespread,causing changes in the weight and copper grade of the
cargo. However, there are few studies on the mechanism of this phenomenon. This experiment analyzes the
phase of copper sulfide concentrate and studies the oxidation mechanism of copper sulfide
concentrate. Firstly, phase analysis of the two copper sulfide concentrates was conducted using microscope.

scanning electron microscope, X-ray fluorescence spectroscopy (XRF), and X-ray diffraction (XRD), and
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quantitative chemical analysis of the main elements and copper-containing main phases were also
tested. Secondly, the thermogravimetric analysis ( TGA) was used to study the temperature for the
oxidation reaction of the two copper sulfide concentrates. The results showed that the weight of the copper
concentrate samples began to increase at 400 C and reached its peak at about 650 C ,then the weight starts
to drop. Finally,the two copper concentrate samples were burned at 400,650 and 900 C,and analyzed by
XRF and XRD to study the oxidation mechanism of copper concentrate. The results showed that iron oxides
and copper sulfur oxides appeared at 400 ‘C ,indicating that chalcopyrite and pyrite have begun to oxidize,
but have not yet been fully oxidized. At 650 C,the oxygen content in the compound continues to increase,
and the sulfur content gradually decreases. At 900 C,only the oxides of the copper and iron compounds
remain,and all the sulfur has been oxidized. The results show that the copper and iron in the copper sulfide
concentrate are gradually oxidized under the action of temperature and time,the production of sulfur oxides
is an intermediate state,and the production of oxides is a final state. This experiment explains the principle

of oxidation of imported copper sulfide concentrate, helps trade parties reduce differences, helps the

Customs Technical Center prepare samples more standardized,and reduces data errors.
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Figure 1 Picture of copper concentrate sample under microscope.
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Table 1 Mineral composition and relative content

of No. 1 and No. 5 copper concentrate /%
17 s 57 HiHR A
W) 2 EE ) 4 i i
B 86.51 e 82. 94
BB 0.33 B4 0.56
i % 0.03 BEH B i 15 0.19
HERY 2.87 K208 5.62
AR 0.23 kT 1. 60
T 0.22 J7 0.62
il R 0. 06 WEEH 0.33
HESHYT 0.02 Wk 0.11
BRINEE 0.01 [ 30n 0. 34
ViRALE 0.01 AR 2.63
k- 0. 24 B 1.87
fINE 3.37 EKAH 0. 94
skl A 1. 47 Y 0.78
EkKA 1.11 Iy fif A1 0.43
STl 1.03 LR el 0. 25
WK A1 0.79 e AT 0.13
B 0.76 Bt 0.11
BBk 0. 41 HE 0.55
FaE: 0.23
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M=t 0.07
HeE 0. 14
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Table 2 Quantitative chemical analysis of

important elements in copper concentrate /%
i { Cu Fe S Mo Si0;
17 Hiks 8 27.77 26.72 29.11 0.024 7.47
5% 4 k5 - 26. 66 26. 36 29. 65 0.27 6.12
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Table 3 Phase analysis results of copper

in copper concentrate /%
USSR AL HE ait
O SR W SR Wl SR Ll
1# ks 0.19 0.68 0.03 0.11 27.50 99.21 27.72 100.0
5% 4k 0.008 0.03 0.026 0.10 26.30 99.87 26.334 100.0
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Table 4 Semi-quantitative results of
copper concentrate by XRF /%
445 Cu Si Zn Mg S Fe Al Ca Pb
17 ks H 28.7 3.02 0.94 18.1 26.6 0.73 0.62
S5*AKEH 26.0 4.42 4.27 0.57 19.9 25.4 1.10 2.17 0.30
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Figure 2 XRD pattern of copper concentrate.
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Figure 3 'TGA pattern of copper concentrate.
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Table 5 Semi-quantitative results of copper concentrate by XRF after burning at 400 ‘C /%
2 4y Cu Si Zn Mg S Fe Al Ca Pb
1% Mk B 30. 2 2.32 - 0.70 9.94 28.7 0. 49 0. 80 -
5% HikS B 26. 4 3.92 4. 69 0. 49 9.68 30.0 0. 94 2.16 0. 33
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Figure 4 XRD pattern of copper concentrate after burning at 400 C.
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Table 6 Semi-quantitative results of copper concentrate by XRF after burning at 650 ‘C /%
Hy Cu Si Zn Mg S Fe Al Ca Pb
1% M5 25.5 2. 67 - 0. 60 5.78 43.5 0. 60 1.06 -
5% kG- 22.4 2.65 5.69 0. 22 7.84 38.8 0. 47 1. 82 0.53
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Figure 5 XRD pattern of copper concentrate after burning at 650 C.
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Table 7 Semi-quantitative results of copper concentrate by XRF after burning at 900 ‘C /%
Hy Cu Si Zn Mg S Fe Al Ca Pb
1% M kg 0 20. 0 4.48 - 0.94 1.78 52.1 0. 74 1. 11 -
5% kG B 26. 2 2.94 5. 26 0.34 3. 62 38. 2 0. 54 2.09 0.58
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Figure 6 XRD pattern of copper concentrate after burning at 900 C.
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