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Electrogenerative leaching for sphalerite-MnO; in
presence of A. ferrooxidans
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Abstract: A dual cell system was used to study the electrogenerative leaching for sphalerite-MnO, in the presence of or
in the absence of Acidithiobacillus ferrooxidans (A. ferrooxidans). The polarization of anode and cathode, and the
relationship between the electric quantity and some factors such as the dissolved Zn>*, Fe*', the time, were studied. The
results show that the dissolved Zn?' content in the presence of A. ferrooxidans is nearly 60% higher than that in the
absence of A. ferrooxidans; the electrogenerative quantity in the former is about 134% larger than that in the latter. A
three-electrode system was applied to study anodic and cathodic self-corrosion current, which was inappreciably
compared with the galvanic current between sphalerite and MnO,. The accumulated sulfur on the surface of sulfides
produced in the leaching process could be oxidized by A. ferrooxidans, and the ratio of biologic electric quantity reaches
31.72% within 72 h.
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Table 1 Chemical composition of sphalerite (mass fraction, %)

Zn S Fe Sn Si
51.54 29.74 12.27 0.33 4.45

K o iRy, S [ Malvern SOGRE 2 A
RLLSr )4 33.9. 26.1. 16.6 F110.4 pm.
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Fig.1 Evans diagram of EL and BEL for sphalerite-MnO,
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Table2 P, P,, R and J; of EL and BEL for sphalerite-MnO,
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Table 3 E.oy, Jeorr and R, calculated from Tafel curves

E Jeor! Ry
El corr corr’ P
cctrode (vs SCEYV  (mA-cm 2) Q
Sphalerite

0.4 0.4200

(A4. ferrooxidans) 99 77
Sphalerite(germfree) 0.197 0.008 7 1034

MnO, 1.062 1.1200 17

System t/h PJ/Q PJ/Q RIQ (m At-lcc/mfz)

0 1.75 7 2.64 9.11

BEL 12 6.58 19.04 3.58 8.41
24 8.05 21.19 3.89 7.83

36 14.81 22.53 3.51 7.48

0 1.54 8.04 1.21 10.25

12 5.46 22.51 2.92 5.53

B 24 7.84 28.63 2.63 4.86
36 15.47 35.17 2.45 3.73
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Fig.2 Relationship between measured electric quantity and

time for EL and BEL
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Table 4 Relationship between time and such indexes as

dissolved Zn*", Fe*", TEQ and MEQ in EL after 12 h

th  wZn®)% wEFEH%  TEQ/C MEQ/C
12 2221 32.56 975.96 976.35
24 32.54 49.54 144573 145155
36 39.02 58.02 1722.03  1667.55

M1 4 TP T L, MR R 2R e A AR 2
HRR R B S S R R B R R ZE AR N . X
KR AT, B K R H R H A i B AR
FEEHRTIE, ST AU R AR -

TN Af BN R R, WERE TR H
K BLR R HLEE(TEQ) SEG A HLEL(MEQ) 5 I [H] 5%
AU 5 R

=5 MAEWRRREH 12 h JEEE T LS TR
MR A SER R AL IR OC R

Table 5 Relationship between time and such indexes as
dissolved Zn*>*, Fe*", TEQ, MEQ and rate of BEQ in BEL after
12h

2+ 2+
t/h W(ZUZ y W(FOZ V' TEQIC MEQ/IC (BEQ@/IEQ)/
12 2712 3576 115858 1174.5 136
24 3958 4813 165672 2016.9 17.86
36 4746 60.15 2007.16 2906.1 30.93
48 5269  69.73 225338 3460.5  34.88

60 58.12 77.16  2487.99 3762.9 33.88

72 62.13 84.17 2672.73 3914.1 31.72
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