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[2] Y. Yokoyama et al., Geochim. Cosmochim. Acta 91,
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Figure 1 (a) Backscatter electron (BSE) image and correspondent XRF map showing the distributions of
As, Ca, and Fe as tricolor map. (b) Normalized As K-edge u-XAFS spectra for individual spot

within FF-calcite and matrix phases.
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Biogenic Mn oxide differs from the abiotic Mn oxide mineral
and is one of the so-called "geomimetics". The existence of
biogenic Mn oxide plays an important role in the biogeochemical
cycling of other heavy metals in natural water systems [1, 2]. In
the present work, the structure of biogenic Mn oxide produced
by fungus Paraconiothyrium sp. WL-2, which was isolated from
a constructed wetland in Kaminokuni, Hokkaido, Japan [3], was
characterized by XAFS spectra (Fig. 1). The structural factor of

biogenic Mn oxide affecting Co” sorption was investigated.

The primary product of the Mn bio-oxidation is hexagonal
birnessite with a turbostratic structure. XAFS analysis
demonstrated that the biogenic Mn oxide consists of octahedral
sheets with Mn(IV) as the central metal and some vacant sites.
Mn(III) atoms are coordinated to some of the vacant sites in
the interlayer. The sorption of Co®” by the biogenic Mn oxide
is higher than Zn®*. The excess sorption of Co>" than Zn®" is
nearly the same as the excess release of Mn from the biogenic
Mn oxide. These results strongly suggested that the interlayer
Mn(IIT) can oxidize the sorbed Co’* to Co™, resulting in excess

removal of Co’* compared to Zn>* by biogenic birnessite.

[1] Yu, Q., Sasaki, K., Tanaka, K., Ohnuki, T. and
Hirajima, T., (2013) Geomicrobiology Journal, DOI:
10.1080/01490451.2013.774075.

[2] Yu, Q., Sasaki, K., Tanaka, K., Ohnuki, T. and Hirajima, T.,
(2012). Chemical Geology, 310-311(5): 106-113.

[3] Takano, K., Itoh, Y., Ogino, T., Kurosawa, K., Sasaki, K.,
(2006) Limnol. 47, 2457-2461.

Figure 1 Co K-edge XANES spectra of Co sorbed biogenic and abiotic Mn oxides (solid curve),
overlapped with fitting result (dashed curve). Co K-edge XANES spectra of 100 mM Co(NO;),
solution and CoOOH were also plotted as references.
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