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Local structural analysis of Si and P contained in the structure of biogenous iron
oxide produced by iron-oxidizing bacterium, Leptothrix ochracea
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Iron oxide produced by iron-oxidizing bacterium (Leptothrix ochracea) is amorphous structure and mainly
composed of Fe, O and small amount of Si and P (Fe: Si: P = 73: 22: 5). This iron oxide crystallizes to o-Fe,0O3
after heat treatment under air atmosphere at ca. 800C°. In this study local structural changes around Si and P were
studied by means of soft X-ray XAFS. The white line of Si K edge spectra shifted to higher energy with the
increasing of heat treatment temperature. On the other hand, the shape of P K edge spectra didn’t change after heat

treatment.

““biogenous iron oxide

Leptothrix ochracea

Fes304
D Fes304
X  XAFS
Si P
100-800 100 2
Fe”* Fe®* XRD 700
2
800 o-Fe,05
X
Leptothrix ochracea XAFS BL-10
2 Gallionella ferruginea Si Si Quartz
9 P FePO,-4H,0
1
SiK XANES

Si Quartz  XANES



XANES
Quartz
Si O SiO,

SiO,
4)
Fe-O-Si
SiO,
FTIR

Si wafer

Quartz

800
700
600
500
400
300
200

J

100
dried in vacuum

Normalized absorbance (a.u.)

rerarEr SR N N A A A

1835 1840 1845 1850 1855 1860
Energy (eV)

Fig.1. Si K XANES spectra of biogenous iron oxide after heat
treatment, arranged in the upward sequence of increase in
temperature of heat treatment. White lines shifted to higher
energy with the increasing of temperature (arrow).
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Fig.2. P K XANES spectra of biogenous iron oxide after heat
treatment, arranged same as Fig.1l. Upper spectrum was
FePO,-4H,0 as standard sample.
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