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Surface modification of chalcopyrite in presence of
moderately thermophilic bacteria
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Abstract: The effects of Sulfobacillus thermosulfidooxidans and Leptospirillum ferrooxidans on the surface properties of
chalcopyrite were investigated by analyzing the contact angle, Zeta-potential and surface morphology changes. The
results show that the culture medium (9K medium) has no distinct effect on the chalcopyrite surface properties, the
contact angles keep at about 48°. The hydrophilcity of chalcopyrite surface increases during bioleaching in shake flask
under vibration condition, while in bioleaching under stationary condition, the surface hydrophobicity of chalcopyrite
increases in the initial stage as the formation of hydrophobic substances like elemental sulphur and secondary Cu-Fe-S
intermediate species, and then decreases as further oxidation. The isoelectric point of chalcopyrite in the presence of
bacterium shifts towards the bacteria’s isoelectric point correspondingly, indicating that bacteria adsorb on the surface of
chalcopyrite effectively. The erosion degree of chalcopyrite surface increases with bioleaching through observing atomic
force microscope (AFM) images, and the corrosion rate in the presence of Sulfobacillus thermosulfidooxidans is higher
than that in the presence of Leptospirillum ferrooxidans.
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Fig. 1 3D image of polished chalcopyrite surface before

treatment by bacteria
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Fig. 2 3D images of chalcopyrite surface treated by S.¢

bacteria for different times: (a) 2 h; (b)2d
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Fig. 3 3D images of chalcopyrite surface treated by L.f for

different times: (a) 2 d; (b) 5d
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Table 1 Contact angle of S.¢ bacteria

Times 1 2 3 4 5 6

Contact angle/(°) 15 15 15 14 15 13

R2 LWL
Table 2 Contact angle of L.f bacteria

Times 1 2 3 4 5 6

Contact angle/(°) 12 10 8 10 7 10
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Fig. 4 Variation of contact angle of chalcopyrite treated by

acid 9 K culture medium
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Fig. 5 Variation of contact angle of chalcopyrite treated by
bacteria under different conditions: (a) Under vibration

condition; (b) Under stationary condition
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Fig. 6 Zeta potential of chalcopyrite and bacteria: (a) Chalcopyrite; (b) Bacteria (/=0.01 mol/L)
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