
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-02101, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-02101
EGU General Assembly 2008
© Author(s) 2008

X-ray Magnetic Circular Dichroism in rock magnetism
- Application to the study of biogenic magnetite
C. Carvallo (1), Ph. Sainctavit (1), M.-A. Arrio (1), N. Menguy (1), Y. Wang (1), G.
Ona-Nguema (1), S. Brice-Profeta (2)
(1) Institut de Minéralogie et de Physique des Milieux Condensés, Université Pierre et Marie
Curie, Campus Boucicaut, 140 rue de Lourmel, 75015, Paris, France
[carvallo@impmc.jussieu.fr, 33 1 44 27 52 27]; (2) ENSEEG/LTPCM, Domaine universitaire,
1130 rue de la Piscine, BP 75; 38402 Saint-Martin d’Hères Cedex, France

X-ray circular magnetic dichroism (XMCD) is a spectroscopy method which measures
the variation of absorption coefficient with the direction of light polarization when a
magnetic field is applied. Besides chemical selectivity, XMCD is also sensitive to
crystal field symmetries, and therefore to the site geometry of atoms. When applied
to magnetite, XMCD measurements can give access to the distribution of the three
cations: Fe2+ in octaedral sites, Fe3+ in octaedreal sites and Fe3+ in tetraedral sites.
We used XMCD measurements to compare the Fe2+ / Fe3+ ratio in nanomagnetite
chemically produced from lepidocrocite and nanomagnetite biogenically produced by
the iron-reducing bacteriumShewanella putrefaciens. We showed that the biotic nano-
magnetite contained a higher amount of Fe2+ than the abiotic nanomagnetite.


