


XAS spectra of MoO,, MoO; and MoO,2 (bottom to top, respectively).
Significant differences are seen in the near-edge spectra (left) and a
plot of the absorption first derivative (right) as a function of the local
structure in various Molybdenum oxides.
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X-ray Fluorescence images of a soil core to determine the spatial
distribution of chromium and its oxidation state. Total dimensions of
the scanned image are 300 um x 300 pm and each pixel element is
10 um x 10 pm.

Synchrotron advantages over conventional
research techniques:

« Element and Oxidation state selective analysis

- Spatial correlations of metals at the micron scale

« Minimal sample preparation required, limiting chemical artifacts
« Speciation of metal contaminants in Tailings and/or Pore Waters
- Microdiffraction of mineral phases

« In-situ experiments on mineral processing reactions
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Case Study

Characterization of Feedstock and Secondary Materials

Synchrotron X-ray absorption spectroscopy was used to measure the
relative content of molybdenum oxides present in feedstock powder
samples from Kennecott Utah Copper Corp. A new ore body had resulted
in problems with their ferro-molybdenum processing. X-ray Absorption
Near-Edge Structure (XANES) Spectroscopy was able to easily quantify
the relative proportions of molybdenum dioxide MoO, and molybdenum
trioxide MoOs.

The characteristics of XANES that make it a popular method of
guantitative analysis are the minimal sample preparation required,
its element selectivity and sensitivity to changes in oxidation states.
The technique has been used extensively in the areas of solid
waste processing, characterization of waste and the remediation of
contaminated soils and Industrial Sites.
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