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Table 1 Chemical compositions of mineral samples
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Table 2 Different mineral systems

Mass fraction/%

Mineral
Cu Fe S (0] Si  Others

Chalcopyrite 33.65 30.15 31.62 1.18 0.65 2.75

Bornite 62.28 11.36 2533 0.21 0.19 0.63
(@) H ® — CuFeS,
+— CuSO,
v — CaSiO,
o — Ca,Si0,
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Fig. 1 XRD patterns of chalcopyrite(a) and bornite(b)
samples
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Fig. 2 Variation of copper extraction rate(a), cell density(b), pH value(c) and redox potential(d) with time during

bioleaching for different systems
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Fig. 3 Open circuit potential of different mineral systems
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Table 3 Open circuit potential and Fermi level parameters

of different mineral systems

System  ¢o(vs MSE)/V po(vs SHE)/V Ev/eV
A —0.138 0.502 —0.502
B —0.198 0.442 —0.442
C —0.182 0.458 —0.458
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Fig. 4 Cyclic voltammograms of electrodes
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Fig. 5 Tafel curves of electrodes
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Table 4 Polarization dynamic parameters of different

electrodes
System @eorr/ Jeorr/ . ba/ L b/ B
mV (LA-cm™) (mV-dec') (mV-dec™)
A -191.4 5.75 94.9 134.4
B -218.7 22.0 67.4 105.9
C —227.3 24.6 67.6 106.8
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Fig. 6 Ac impedance spectra of different electrodes
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Synergistic bioleaching of chalcopyrite and bornite in
Acidithiobacillus ferrivorans YL15 and
electrochemical study at low temperature

PENG Yu-ping"2, PENG Tang-jian' 2, ZENG Wei-min"2

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Biometallurgy, Ministry of Education, Central South University, Changsha 410083, China)

Abstract: In this paper, the synergistic leaching process of chalcopyrite and bornite by Acidithiobacillus
ferrivoransYL15 was studied at low temperature of 10 ‘C. And its electrochemical dissolution and surface
passivation behaviors were investigated by combining different electrochemical test methods. The results show that
the bioleaching and electrochemical behavior of various mineral systems are extremely different. The optimal
extraction rate of 48.4% in synergetic leaching group is obtained, followed by bornite, both of which are much
higher than 16.4% of chalcopyrite. The redox potential is reduced and maintained to a suitable range (400—420 mV)
as the addition of bornite to accelerate the oxidation of minerals. In addition, the electrochemical tests results
indicate that the reduced potential, increased current and decreased impedance corporately reflect the significant
increase of oxidation rate during synergistic leaching.
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