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Report:

The reactivity of various elements in two horizons of an oxisol was analyzed. In a first
experiment Fe speciation was studied by means of the Fe K-edge XANES spectra from
reference compounds and soil samples (Figure 1).
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Figure 1 Left, Fe K-edge XANES spectra of oxisol samples (Apl, Bwl) and reference oxide minerals (Goe=goethite,
Hm=hematite, Mh=maghemite). Right, linear combination fitting (LCF) of the reference compounds; solid lines are
the experimental data and open circles represent the theoretical fit.




The results from LCF confirmed the presence of reference iron oxides in the oxisol samples,
pointing out a greater content of hematite (Table 1).

Table 1 Ratio of reference mineral compounds calculated by Linear Combination Fitting using the entire Fe K-edge
XANES spectra

Goethite (%) | Hematite (%) | Maghemite (%)
Apl 31.3+16 61.7+24 7.0+£29
Bwl 20.7£1.7 732126 6.1+3.1

EXAFS spectra were analyzed in order to assess the speciation of anions such as arsenate
and molybdate, which were previously adsorbed in the soil samples. The radial distribution
functions obtained by Fourier-transformation of the Fe K-edge EXAFS spectra from pure
hematite (red color) and the topsoil horizon, Apl (blue color), with adsorbed phosphate, are
shown in Figure 2c. Both spectra were controlled by backscattering from an O first shell at
1.8 A, with additional contributions from two shells at 2 to 4 A. The spectrum for the
hematite reference sample agrees with the results reported previously in the literature (O’Day
et al. 2004) with two Fe-Fe distances at 2.8 and 3.3 A corresponding to edge sharing and
corner sharing distances, respectively. A lower second-shell peak of the Fourier-transformed
EXAFS spectrum was observed in the soil sample Apl, confirming that phosphate result in a
structural change (Voegelin et al. 2010).
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Figure 2 Fourier-transformed (FT) k’-weighted: (a) As K-edge EXAFS
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The Fourier-transformed Mo(VI1) EXAFS spectrum is shown in Figure 2b. The spectrum is
dominated by backscattering from an O first shell at 1.6 A, as well as Mo-Fe distances at 2 to
3.5 A, probably due to edge sharing bidentate mononuclear and corner-sharing bidentate
binuclear (Arai 2010).

The treatment of the data derived from the measurements carried out at the ESRF is still in
progress as a part of a doctoral thesis and eventually, a complete analysis of the experiments
(fitting of the EXAFS and analysis of the XAFS features) will be published.
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