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The Nature of Arsenic in Uranium Mill Tailings by X-ray 
Absorption Spectroscopy**
In order to understand the evolving world of environmental issues, 
the ability to characterize and predict the stability and bioavailability 
of metal contaminants in mine waste is becoming increasingly more 
important.  X-ray Absorption Near Edge Structure (XANES) and Extended 
X-ray Absorption Fine Structure (EXAFS) spectroscopies were used to 
characterize a series of synthetic and natural samples associated with 
mine tailings processing.  XANES was shown to be excellent as a tool to 
rapidly differentiate oxidation states of arsenic within the samples.  The 
EXAFS spectra provided information on the mineralogy of the precipitated 
raffinate and tailings and showed that these samples are composed of a 
mixture of amorphous ferric arsenates, adsorbed arsenates and a mixture 
of other poorly ordered arsenates.

A comparison of the Fourier transform magnitude As K-edge k3-

weighted EXAFS of crystalline ferric arsenate, arsenate adsorbed on 
α-FeOOH, iron arsenic co-precipitate against the neutralized raffinate 
(Fe/As 3.5) and tailing samples.
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Synchrotron advantages over conventional 
research techniques:
• ��Structure and chemical composition of tailing samples at the 

microscopic level

• �Minimal sample preparation required, limiting chemical artifacts

• �Ability to characterize amorphous materials such as that found in 
mill tailings

• Non-destructive analysis of samples

• �Investigation of real samples ranging from macro structures to 
nano structures.
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