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Table 1 Chemical composition of minerals (mass fraction, %)

Cu As TS Fe SiO,
38.75 14.56 29.06 2.67 13.31
A a—Enargite
*—Quartz
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Fig. 1 XRD pattern of enargite sample
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Fig. 2 Experimental device of chemical leaching: 1 —
Condenser pip; 2—Reaction kettle; 3—Water bath thermostat;
4—Agitator; 5—Digital controller of agitator; 6—Peristaltic
pump; 7—ORP electrode; 8—Hydrogen peroxide; 9—pH/ORP

digital controller
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Fig. 3 Effect of temperature on enargite dissolution: (a)
Kinetic curve of dissolution rate; (b) Curve of 1-(1-R)"” vs ¢ ;

(c) Arrhenius plot for enargite leaching
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Effect of different pyrite proportion on enargite

dissolution
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Fig. 5 XPS analysis of mineral surface: (a) S-enargite; (b) S-after leaching; (c) As-enargite; (d) As-after leaching
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Table 2 Binding energy of chemical leaching residue on surface

1 FELAR R K B RTS8k ok 8598, pH=1.5. iR

Sulfur Arsenic
Element Element
Morphology Ore Residue Morphology Ore Residue
orbit orbit

EleV  Arealcts  x/% EleV  Arealcts  x/% EleV  Area/cts  x/% E/eV  Arealcts  x/%
S 2psn S,? 162.43 11311.58 21.81 162.77 9301.33 20.29 As 3dsp As(IID) 43.82 1589.74 38.87 44.16 1177.71 33.82
S 2pin S,? 163.62 4950 9.54 163.96 4650.67 10.15 As 3d;p As(IIT) 44.52 106035 25.93 4484 78553  22.56
S 2psn s? 161  5232.86 10.09 161.37 3543 7.73 As 3dsp As(V) - - - 4588 20942  6.01
S 2pin s? 162.19 261643 5.04 162.56 1771.5  3.87 As 3d;p As(V) - - - 46.56  139.68  4.01
S 2p3p Sn*7/s° 163.8 6208.95 11.97 164.1 445784 9.73 As 3ds,  As-surface 42.09 570.75 13.96 4242 401.09 11.52
S 2pip Sn*7/s° 164.99 3104.48 5.99 16529 222892 4.86 As 3d;,  As-surface 42.79 380.69 9.31 43.1 26753 7.68
S 2p3p S0;? - - - 1652  651.48 1.42 As 3dsp As-bulk 4291 29292 7.16 428 30098  8.64
S 2pip S0;? - - - 166.39 32574  0.71 As 3d;p As-bulk 43.59 19538 4.78 4348 200.75 576
S 2p3p So,’ 168.06 12296.58 23.71 168.42 12602.45 27.5 - - - - - - - -
S 2pip so,? 169.25 6148.29 11.85 169.61 6301.23 13.75 - - - - - - - -
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Table 3 Rest potential of enargite and pyrite
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Fig. 6 Circle voltammetry curves: 1—Enargite; 2—Enargite+

pyrite
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Effect of pyrite on chemical leaching of enargite

WU Zeng-ling">*
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Abstract: In order to investigate the effect of pyrite on enargite leaching, the leaching kinetic and electrochemistry of
enargite and pyrite mixture by chemical leaching under the condition of atmospheric pressure were studied. Leaching
experiments of enargite and pyrite mixture in H,SO4-Fe,(SO,4); system were investigated by leaching experimental device.
The results show that the activation energy of enargite is decreased to 48.15 kJ/mol, while enargite leaching is increased
by the addition of pyrite. Enargite leaching is increased dramatically up to 25% after 12 days with the proportion of
enargite to pyrite equaled to 1:6. The morphological changes of sulfur and arsenic of mixture before and after leaching
were demonstrated by XPS. Arsenic is promoted to transfer to pentavalent arsenic, which means less toxic. The rest
potential of enargite is detected to 0.48 V by the electrochemical workstation. Electrochemical behavior explains the
galvanic effect of chemical leaching of enargite and pyrite mixture, which promotes the dissolution of enargite.

Key words: enargite; galvanic effect; pyrite; rest potential; chemical leaching
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