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Abstract: The chemical leaching different characteristics of chalcopyrite with different genetic types (marine volcanic
and porphyry) were investigated by XRD, XPS and MLA analysis. The results show that the difference between marine
volcanic chalcopyrite and porphyry chalcopyrite during chemical leaching is generated by intermediate formed on the
surface of chalcopyrite with different chemical and structural properties. Nonstoichiometric intermediate products, such
as CuysFesS, s, CusFeysS and CugsFe sSs, also form during two kinds of chalcopyrite leaching, besides sulphur Sg. The
main intermediate product of marine volcanic chalcopyrite is CussFesS, s, while CujsFe;sSs is mainly in porphyry
chalcopyrite. The leaching mechanism of marine volcanic chalcopyrite and porphyry chalcopyrite is different. During the
leaching process of marine volcanic chalcopyrite, Cu®* and Fe*' are dissolved simultaneously after the broken of Cu—S
bond attacked by proton. However, Fe** dissolves preferentially after the porphyry chalcopyrite is corroded by H'.
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Table 1 Chemical composition of tested chalcopyrite

Mass fraction/%

Chalcopyrite
Cu Fe S
Marine volcanic 32.08 28.35 33.31
Porphyry 32.03 29.53 32.58
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Fig. 1 Change of chalcopyrite leaching rate with time at
different pH values: (a) Marine volcanic; (b) Porphyry
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Fig. 2 Change of chalcopyrite leaching rate with time at different temperatures: (a), (c) Marine volcanic; (b), (d) Porphyry
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Fig. 3 Influence of particle size on chalcopyrite leaching rate

(a) Marine volcanic; (b) Porphyry
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Fig. 4 Mass loss and differential scanning calorimetry (DSC)
for chalcopyrite: (a) Marine volcanic; (b) Porphyry
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Fig. 5 XRD patterns of chalcopyrite: (a) Marine volcanic; (b)

Porphyry
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Fig. 7 XPS pattern of marine volcanic chalcopyrite leaching
residues at 65 ‘C and pH=1.0: (a) Cu; (b) Fe; (¢) S
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XPS pattern of porphyry chalcopyrite leaching
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Table 2 Mineral composition and content of sample and

residue from marine volcanic chalcopyrite

Sample Residue
Mineral Mass Mineral Mass
fraction/% fraction/%

Chalcopyrite 89.67 Chalcopyrite 83.52
Bornite 2.10 Cus sFe S, 5 4.51
Covellite 1.40 S 0.45
Cuprite 0.25 CusFe,S 0.07
Sphalerite 0.17 CussFe; 5Ss 0.02
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Table 3 Mineral composition and content of sample and

residue from porphyry chalcopyrite

Sample Residue

Mineral Mass Mineral Mass
fraction/% fraction/%

Chalcopyrite 94.47 Chalcopyrite 92.85

Bornite 0.27 Cus sFe; 5Ss 1.12

Covellite 0.05 S 0.15

Sphalerite 0.06 Cus sFe S, 5 0.12

CusFe,S 0.01
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