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From Mine Tailings to Electricity using Ecological Function:
Evaluation of Increase in Current Density by Increasing the
Oxidation Rate of Pyrite using Iron Oxidizing Bacteria
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ABSTRACT: The research evaluates the possibility of generating electricity using pyrite containing mine tailings, which are
the major cause of acid mine drainage (AMD), by applying iron oxidizing bacteria (in this case, Acidithiobacillus ferrooxidans)
and chemical fuel cell technology. The changes in the aqueous Fe** concentration, which can represent an ionized form of
pyrite, with an initial concentration of 9,000 mg/L were investigated during the 20 d growth period. Both the Fe?* and total
iron (i.e., total Fe?")concentrations with or without A. ferrooxidanswere observed. The Fe** concentration decreased to about
6,000 mg/L, in the abiotic condition, while it decreased to about 400 mg/L in the biotic condition. The results showed that the
increased Fe?* oxidation in the presence of A. ferrooxidans (i.e., catalytic ability of A ferrooxidians) can be applied to electricity
generation using pyrite containing mine tailings. In the co-presence of A. ferrooxigans and pyrite containing mine tailings,
Fe®* oxidation and hence electron production increases, which, in turn, improves current density. This study can be applied to
utilize ecological functions of indigenous bacteria in mine areas to enhance electricity generation efficiency.
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Table 1. Iron oxidizing bacteria and their characteristics

Iron oxidizing bacteria

Characteristics Reference

Thiobacillus ferrooxidans
(Acidithiobacillus
ferrooxidans)

* Can live under aerobic and anaerobic condition
* Optimum temperature of 25-35°C

(Leduc and Ferroni, 1994)

Thiobacillus thiooxidans

» Is in the same morphological classification with

T. ferrooxidans
* Has slower iron oxidizing rate than 7. ferrooxidans
» Optimum temperature of 25-35°C

(Waksman and Joffe, 1922)

Leptospirillum ferrooxidans

» Oxidizes ferrous iron when it coexists with other
iron oxidizing bacteria such as 7. ferrooxidans and
T. thiooxidans

* Optimum temperature of 25-35°C

(Sand et al., 1992)

« Uses ferrous iron as an electron acceptor under aerobic

Acidianus brierleyi condition and reduced sulfur as an electron acceptor (Brierley, 1990)

under anaerobic condition
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Fig. 1. (@) Growth of Acidithiobacillus ferrooxidans and changes in ferrous and total iron in the 9K medium inoculated
with Acidithiobacillus ferrooxidans (b) Changes in ferrous and total iron in the 9K medium without Acidithiobacillus

ferrooxidans
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