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Isolation of Manganese Oxidation Bacteria
and Analysis of Cr(l11) Oxidation Potential in Serpentinite Soil

Juei-Yu Chiu, Jia-Hsu Lin, Wen-Chien Kuo, Chuen-Huey Chiu and
Zeng-Yei Hseu
Department of Environmental Science and Engineering, National

Pingtung University of Science and Technology, Pingtung, Taiwan

Abstract
Manganese oxides can enhance oxidation of Cr(lll) in soil and produce
toxic Cr(V1). It had been reported that Cr(l11) oxidation rates by biogenic
Mn oxides were several times faster than that by synthetic MnO; in
the environments. In this study, in addition to isolation of Mn oxidation
bacteria from serpentinite soils, Cr(lll) oxidation potential in the
serpentinitic soils was tested in these soils amended with different media
or Mn oxidation bacteria. Cr(VI) was determined by DPC method, while
manganese oxides were determined by the LBB method.
Three Mn oxidation strains were isolated and they can produce MnO, in
10 days in the medium containing MnCOs.
0.1~1.0 mg/L of Cr(VI) was produced when 50 mg/L of Cr(lll) was
added into five serpentinite soils, indicating serpentinite soil has potential
to oxidize Cr(l11) solution.
Concentration of Cr(VI) increased in the serpentinite soils but not in
sterilized serpentinite soils amended with a medium containing MnCOs;.
These results showed that Cr(VI) in the soils might be produced by
microorganisms. Increasement of Cr(VI) concentration was observed in

one serpentinite soil when manganese oxidation bacteria and a Mn(ll)
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containing medium were amended into the soil.

Keyword: Cr(I11) oxidation potential, Manganese oxidation bacterium,
Serpentinite soil and MnO,.
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