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Abstract: The principle for the electro-generative leaching was applied to simultaneous leaching of sphalerite-MnO,. A
galvanic system for the bio-electro-generative leaching was set up. The effects of grain size and temperature on rate of
zinc extraction from sphalerite in the of presence and absence of A. ferrooxidans were studied, respectively. The
unreacted shrinking core model was used for describing the reaction-relative and diffusion-relative phenomena presented
in the process of the electro-generative leaching with and without bacteria, which is considered to be diffusion control.
SEM was used to study the effect of A. ferrooxidans on the ores in the electro-generative simultaneous leaching. The
results show that with bacteria, the maximum extraction of zinc from the ores with grain size of 16.6 um can reach
32.01% for 12 h, while to obtain the same extraction ratio in the traditional bio-leaching route (i.e. not electro-generative
one) takes ten days to ore granules with the same size. The activation energies of the anodic reaction for leaching system
in the presence and in the absence of bacteria are calculated to be 11.97 and 14.39 kJ/mol, respectively, indicating that
they can be decreased by A. ferrooxidans. The produced sulfur on the surface of the sulfides can be oxidized by A.
ferrooxidans after bio-electro-generative leaching for 24 h.
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Table 1 Chemical compositions of sphalerite

(mass fraction, %)

Zn S Fe Sn Si

51.54 29.74 12.27 0.33 4.45
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Sketch of anode and cathode structure
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Table 2 Correspondence between rate-determining step and equation of conversion vs. time
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Fig.3 Relationship between conversion ratio of Zn*"and time

with A. ferrooxidans
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Table 3 Rate Constant kg and Zinc Extraction Ratio for
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303 A 0.045 21 32.01 1308 326 328 350 332 334 336
303 T 0.031 62 22.32 103 K/T
305 T 0.046 33 33.12 B A AfEARASEH gk T 812
305 i 0.032 63 2246 Fig.5 Igkg—1/T curve with and without 4.ferrooxidans
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Fig.6 SEM images of sphalerite before and after leaching
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Table 4 Atom percentage of main element for sphalerite

before and after leaching (mole fraction, %)

SRS Zn Fe S
KR LY 43.795 6 12.705 2 35.0910
RHEH 12h 373677 10.763 9 40.349 8
RHEH 24 h 313329 8.386 7 512535
MR AE L 12h 36.634 8 10.476 5 39.936 8
YR HBER 24h 30.928 9 9.426 5 43.953 8
4 % it

a. A HINEE R 16.6 um B, SRAZEY)
KR R AR 12 h B Zn* 32 Rk 32.1%, 1%
BB FIRER Zo* R R, RHMEG I B B BAR T
5210 do

b. TR R A 2 R R Y R
TEFE P A 1R TR BELAS T S N 1 — 2D AT

c. "EWIRIEW 24 h )5, B H A I TR LT
LA Af BisE a8, EYR B AR R 1)
TEAGBESS I 11.97 FT 14.39 kJ/mol.

d. T Af WK T KR R Y FERE, i
H BB T oAk i bk, R ER], R,
KA R R BOR BRI TE BR AT 2 11 2R AR 1) 2
J, AR N IR
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