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Effects of anion species on crystallization process of schwertmannite
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In order to study effects of anion species on crystallization process of schwertmannite, which is an iron
oxyhydroxy mineral, we performed XAFS measurements of pure schwertmannite and schwertmannite that had
adsorbed anions such as arsenate, selenate and chromate. Schwertmannite containing chromate has lower
intensity than other schwertmannite series at the first peak region in the Fe K-edge XANES spectra. From
comparison with theoretical calculations using FEFF8.0, this result indicates chromate interacts with Fe
octahedral more weakly than other anions. Moreover, from the analysis of Cr K-edge EXAFS spectra, chromate
tetrahedron was found to remain undistorted after adsorption. These results show that the structure of anion
tetrahedron is correlated to the strength of the anion- FeO3;(OH) 5 octahedron interaction.
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Fig. 2. Dependence of bonding strengths on average
electronegativities of different anions.
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Fig. 3. Experimental Fe K-edge XANES spectra. Inset
shows enlarged first peak region.
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Fig. 4. Calculated Fe K-edge XANES spectra using
FEFFS8.0 code.

Fig. 5. Structural model of Akaganeite (left) and
schwertmannite (right) from [1]. Red circle represents
oxygen atom and brown one represents iron atom.
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Charge transfer
Akaganeite Schwertmannite
Fe® 0.150 0.278
Fe 0.182 0.337
O -0.193 -0.190

Table 1. Charge transfer of iron and oxygen atoms from
the FEFF calculations. Fe* represents X-ray absorbing
atom.
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Fig. 6. Experimental Cr, Se and As K-edge EXAFS
Fourier transformed spectra of k x (k).
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Fig. 7. Calculated Cr, Se and As K-edge EXAFS Fourier
transformed spectra of k x (k).
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