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X-ray absorption Near Edge spectroscopy applied to
the study of local atomic structure of ions in
solution, e.g., Arsenic.
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Abstract content

We performed x-ray absorption spectroscopy measurements on the Arsenic K-edge of As(III) in
solution under acidic conditions. X-ray near edge structure (XANES) spectra were compared with
theoretical calculations which use local atomic structure configurations, derived from either density
functional theory (DFT) energy minimization (EM) calculations, or based on classical Monte Carlo
(MC) simulations, for a As(OH)3 cluster surrounded by water molecules. Calculations of XANES
using either DFT-EM or the average configuration obtained from MC simulations do not reproduce
the XANES spectra in the vicinity of the absorption edge. However, specific local atomic structural
configurations of the As(OH)3 and water molecules, obtained from MC simulations, which show
ordering of water molecules up to 5 A from the arsenic, reproduce qualitatively the experimental
spectra. These results highlight the capability of XANES to yield information about hydration of
ions in solution.
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