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ABSTRACT : A batch experiment of pyrite oxidation was performed and the surfaces of the reacted
pyrite were regularly observed with the scanning electron microscope (SEM) together with the chemical
compositions of the solution to help understand the oxidation mechanisms of pyrite by Acidithiobacillus
Jerrooxidans (Af). The dissolved Fe concentrations clearly indicated that 4/ experiences the lag and
then exponential growth phase. An A4f cell was observed to be attached to the surface of pyrite during
the lag, implying that a direct leaching by the microbe really happens for the period. It is not certain,
however, whether the main mechanism of pyrite oxidation during that time was the direct leaching or
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not, because there were just a few cells confirmed to be attached and most of the dissolved Fe was
Fe(IIl). The dissolved Fe concentration stayed almost constant from the mid-lag phase to just before the
onset of the exponential phase, suggesting that 4f needs an adaptation time to switch its oxidation
mechanism from one to the other whichever it is during that stage of growth. The moment of A/’s cell
division was observed by SEM on the surface of pyrite during the lag phase. The corrosion outline
around the dividing cell was quite similar to the shape of the cell itself, which implies that the rate of
the microbial oxidation is very uneven and the rate when the cell metabolizes should be much faster
than that calculated from the concentration variation of the dissolved Fe. The number of etch holes by
Af is much higher on the inoculated surfaces, indicating the average rate of pyrite oxidation is also
much faster than that of abiotic oxidation. The microbial etch holes on pyrite surface are small and
deep, which may influence the transition of the growth phases of Af from lag to exponential.
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FeSo(pyrite) + 3.50, + H,O =

Fe*" + 280, + 20" (R1)
Fe’" + 0250, + H" = F¢' + H,0 (R2)
FeS(pyrite) + 14Fe’" + 8H,0 =

15Fe™ + 28045 + 16H" (R3)
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(Singer and Stumn, 1970; Fowler et al., 1999).
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Fig. 1. The geologic map of the area around the pyrite sampling site in Jeongseon.
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Fig. 3. X-ray diffractogram of the pyrite prepared
for the oxidation experiments. Abbreviations; Py =
pyrite and Mu = muscovite.
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Fig. 4. The concentration variations of SO; and Fe in the reaction solution inoculated with Af as a function

of time.
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Fig. 5. Pyrite surfaces from the uninoculated reaction batch observed with SEM. From left to right, the
elapsed times of reaction were 0, 253, and 681 hours, respectively. The black bar at the bottom right of the
first photograph represents 20 pm. All three photographs have the same magnification.
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Fig. 6. Pyrite surfaces from the inoculated reaction batch observed with SEM. From left to right, the black
bars at the bottom right are 5, 20, and 50 pm, respectively. From top to bottom, the elapsed times of
reaction are 0, 61, 175, 469, and 788 hours. Each column has the same magnification and each row has the

same elapsed time.
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Fig. 7. Pyrite surfaces from the inoculated reaction batch observed with SEM by Yu et al. (2001). From left
to right, the colonies of 4f found on the pyrite surface, the pyrite surface before inoculation, the etch pits on

pyrite surface developed during the exponential phase.
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