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Electro-generative mechanism for simultaneous leaching of
chalcopyrite-MnQO, in presence of Acidithiobacillus thiooxidans
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Abstract: A dual cell system was used to study the relationship between time and electric quantity, dissolved Cu?*, Fe?*
and Mn?' ratio in the process of electro-generative simultaneous leaching (EGSL) and bio-electro-generative
simultaneous leaching (BEGSL). The results show that the dissolved Cu*" and Fe*" ratios in BEGSL are increased by
almost 2 times, and the dissolved Mn*" ratio and the electric quantity output in BEGSL are nearly 3 times more than those
in EGSL. The oxidation debris for chalcopyrite characterized by XRD and TEM indicate that the crystal pattern is similar
to that of the raw ore in EGSL. The impurity PbS is oxidized to insoluble PbSO, in BEGSL. The reaction mechanism of
CuFeS,-MnO; in the presence of Acidithiobacillus thiooxidans (A. thiooxidans) could be supposed as a successive
reaction of two independent sub-processes. The stage both in EGSL and in BEGSL is the dissolution of chalcopyrite on
the surface to Cu?*, Fe?* and sulfur; and the accumulated sulfur is oxidized by A. thiooxidans in the following procedure
in BEGSL. The latter is controlling step in BEGL. The leaching of MnO, in this system is dependent on the leaching of
chalcopyrite. If the reaction of chalcopyrite can be performed, the reaction of MnO, will continue.
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Table 1 Chemical composition of chalpyrite
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Fig.1 Relationships between measured electric quantity and

time in 12 h for EGSL and BEGSL
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Table 2 Relationship between time and dissolved Mn**, Cu®*, and Fe**, Qr and Qy in EGSL after 12 h

Reaction time/ h W(Cu*")/% w(Fe?")/% w(Mn*")/% Q/C Qw/C
12 17.01 16.53 13.62 593.76 597.3
24 27.82 25.93 22.47 951.48 986.1
36 32.61 31.18 26.11 1129.18 1145.3
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Table 3 Relationship between time and dissolved ferrous and manganese ion ratio, Qr, Qy;, and ratio of Qg in BEGSL after 12 h

Reaction time/h w(Cu?M/% w(Fe*")/% w(Mn>")/% Q/C Qw/C Ratio of Qp/%
12 18.08 17.32 15.55 626.43 681.9 8.13
24 27.36 24.96 27.85 92525 1221.7 2427
36 32.46 29.76 39.67 1101.27 1740.1 36.71
48 37.82 35.19 49.53 1292.42 21723 40.50
60 42.43 39.86 57.92 1456.85 2539.5 42.63
72 47.94 44.57 64.79 1637.62 2841.9 4238
84 53.07 49.06 73.69 1807.9 3230.7 44.04
96 57.64 54.32 81.06 1982.11 3554.7 44.24
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Fig.2 XRD patterns of chalcopyrite before and after leaching
(a) Before EGSL; (b) After EGSL; (c) After BEGSL

23 HRT ZBFHAER SEM £

Bl 3(a)F(b) AT Ay e 2 7k SEM i .
4 P a1 3(a) (o) i BE TS 73 BT 4 R

M 3 IR 4 FTLLE Y, JGRE K FIR S T
R E R IR L, TRk iR ki
R ER . BHG, Cu. Fe TTEN S EAIRNZ LT
AHTRBE, S S AN, X nTEE S K IE
P A (RIBEL I 5t e A5t B0 B SR A AN R
(Ry e (=4, SONASE L S v R R A A S N, AT
B 5 X 53 Ry E TR o

24 FEEE A RIRLIEY L BRI

MR LI AR ) FL R 7 0 1K) SEMUE AT
XRDKAEMFEAN LW R SN IR D - S v
STHER R RN AL S, Cu? FIFe® [l I A
YR AR, AR S AT I AL A D TR b B BT A



s40 T EA G R AR 2008 F 6 H
B3 s kiR AR AR Y SEM
Fig.3 SEM images of oxidation debris for chalpyrite (a)EGSL; (b)BEGSL
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Table 4 Molar fraction of main elements for chalpyrite before and after leaching
State x(Fe)/% X(S)/% X(Cw)/% X(Pb)/%
Before EGL 34.0441 33.4652 32.4907 0.7834
After EGSL 22.5753 56.8715 20.5532 0.6452
After BEGSL 24.6817 47.7827 27.5355 1.1273
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