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Behaviour of Fe(Il ) and Fe(IIl) in chalcopyrite bioleaching process
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Abstract: The chalcopyrite was bioleached using ferrous and ferric solution. The variations of main experimental
parameters including the pH value, ferrous and ferric concentration, bacterial adsorption rate and copper leaching
efficiency in the leaching solution were investigated. The results show that the ferric concentration can affect the
morphologies of jarosite. As the flocculent jarosite gradually forms in the ferric bioleaching solution, the floccule jarosite
forms and cover on the chalcopyrite surface, which prevents the leaching process. In the ferrous bioleaching solution, the

crustose and nodulated jarosite is generated and dispersed in the solution, which cannot prevent the sequential dissolution

of the chalcopyrite.
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Table 1 Main elementary analytical results of ore sample

w(Cu)/% w(Fe)/% Ww(S)/%
33.58Y 30.95Y 35.13Y
34.56% 30.52% 34.92%

1) Analytical values; 2) Theoretical contents.

Element  w/% x/%

S 38.442
Fe 28.929
Cu 32.629

53.757
23.223
23.020
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Fig. 1 SEM image(a) and EDS spectrum(b) of ore sample
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Fig. 2 Change of pH value of pulp with bioleaching time
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Fig. 3 Change of iron concentration with bioleaching time:
(a) Bioleaching system of Fe(Ill); (b) Bioleaching system of
Fe(Il)
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Fig. 4 SEM images((a), (b), (c¢)) and EDS spectrum(d) of chalcopyrite in ferric iron bioleaching system at different stages: (a) 3 d;
(b) 8d; (c) 17 d; (d) EDS analysis of (c)
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Fig. 5 SEM images((a), (b), (c)) and EDS spectrum(d) of chalcopyrite in bioleaching system of Fe(1l) at different stages: (a) 3 d;
(b) 8d; (c) 17 d; (d) EDS analysis of (c)
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Fig. 6 Change curves of bacterial adsorption rate and copper
leaching rate with bioleaching time: (a) Bioleaching system of
Fe(I1I); (b) Bioleaching system of Fe(1I)
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