30 6 Vol. 30 No. 6 1021~1030

2011 11 ACTA PETROLOGICA ET MINERALOGICA Nov. 2011
210093
Acidithiobacillus ferrooxidans A. f
ICP-OES
SEM EDS X XRD
A. f
A. f

Acidithiobacillus ferrooxidans

P579 P578.2 A 1000 - 6524 2011 06 - 1021 - 10

An experimental study of the interaction between Acidithiobacillus
ferrooxidans and sulfide ores

OUYANG Bing-jie, LU Xian-cai, LU Jian-jun, LI Juan, WANG Zhao-hua, ZHU Ting-ting,
WANG Ru-cheng and GENG Jian-hua
(State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210093, China)

Abstract: Based on experiments of interactions between Acidithiobacillus ferrooxidans (A. f) and sulfide ores,
this paper studied the oxidation of different sulfide minerals in the same ore sample mediated by A. f, and ana-
lyzed the reacted mineral surfaces and secondary products. The purpose of this study is to disclose the selectivity
of A. f mediated oxidation and the dissolution sequence of different sulfide minerals in the same ore sample.
Analytical approaches, such as inductively coupled plasma optical emission spectrometer (ICP-OES), scanning
electron microscope-energy dispersive spectrometer (SEM-EDS) and X-ray diffraction (XRD), were employed
to investigate changes in the concentrations of specific metal ions in the solution, surface morphology of the orig-
inal minerals and precipitations during the experimental period. The results indicate remarkable difference be-
tween the interaction effects of A. f on different sulfides. The effects on both galena and sphalerite are very evi-
dent, while those on pyrite are rarely observed. It is concluded that galvanic reactions occur in the bacteria medi-
ated oxidation of sulfide ore due to the contacts of different sulfides with various crystal structures in the ore sam-
ples. Pyrite grains, generally acting as the cathode, are protected, which exhibits a selective interaction of A. f

with sulfide minerals in ores. The preferably oxidized sequence of these sulfides in an A. f-mediated ore sample

2011-08 - 22 2011-09-13
2007CB815603 40930742 10979018

1989 - E-mail xcljun@nju. edu. cn



1022

30

is in order of sphalerite, galena and pyrite.

Key words: Acidithiobacillus ferrooxidans; sulfide ores; selective interaction; galvanic interaction
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Fig. 4 SEM images of the experimental mineral surfaces after 10 days
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Table 2 EDS analytical data of 4 samples

1 2 3 4 5 6 7 8
S 57.70 35.25 57.89 7.82 52.86 38.42 52.74 17.24
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Fe 42.3 9.73 42.11 5.69 47.14 8.20 45.72
O - 4.23 - 37.73 - - - -
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