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The testing and use of depleted uranium (DU) munitions 
has resulted in the contamination of a number of sites 
worldwide. Interaction of DU munitions with armoured targets 
on impact produces particulate residues mainly composed of 
uranium oxides [1]. Atlhough these residues are well 
characterised on formation, there is uncertainity surrounding 
their long term fate in the environment. 

Using a complementary suite of synchrotron X-ray 
microanaylses, we have characterised a set of ~30 yr.  
environmentally aged DU particles recovered from soils at 
MOD Eskmeals, UK. Two areas of the site were sampled, an 
surface soil and a disposal pit for contaminated timbers.  

Particles in surface soils had a distinctive spherical 
morphology and were composed of uranium oxides, U3O7 and 
U3O8. X-ray diffraction (µ-XRD) and X-ray absorption 
spectroscopy (µ-XAS) mapping were used to resolve 
distribution of these phases and corresponding U oxidation 
states, revealing distinct domains of each oxide. These data are 
consistent with DU particles as formed, and indicate that, at 
this site, primary morphology and U speciation are persistent 
in the environment.  

In contrast, U in disposal pit soils was speciated mainly as 
U(VI) phosphate hydrate phases such as meta-ankoleite 
(K(UO2)(PO4)·3H2O). A combination of X-ray fluorescence 
(µ-XRF), µ-XRD and µ-XANES mapping was used to resolve 
domains of U3O7, likley residual primary particles, surrounded 
by a widespread distribution of U(VI) phosphate hydrates, 
suggestive of a substantial alteration layer.  

This study indicates that the environmental stability of DU 
munitions residues is highly variable and sensitive to 
deposition environments. Additionaly, the utility of high 
spatial resolution synchrotron X-ray microbe techniques to 
resolve micron-scale heterogenitiey in U chemistry in complex 
environmental samples was demonstrated.   
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The platinum group elements (PGEs; Ru, Rh, Pd, Os, Ir, 

Pt) are highly siderophile and strongly sequestered into 
metallic cores during planetary differentiation. However, PGE 
abundances in Earth’s mantle are higher than predicted from 
low-pressure metal–silicate partitioning experiments. These 
relative excesses are reconciled in models by considering 
either late addition of chondritic material or very different 
physical conditions during core formation. The Pt stable 
isotope system represents a novel tool for investigating this 
problem. 

Using recently developed methods for highly precise 
measurement of Pt stable isotopes by double-spike MC-
ICPMS [1] and chemical separation of Pt from geological 
materials [2], we have characterised the Pt stable isotopic 
compositions of iron meteorites (as a proxy for Earth’s core) 
and chondrites (as a proxy for the undifferentiated Earth as 
well as proposed late veneer material) and compare these with 
data for samples of Earth’s mantle. Pt is concentrated in iron 
meteorites (ca. 3–40 ppm; [3]) compared with undifferentiated 
meteorites (ca. 0.7–5.0 ppm; [4]), and core formation is thus 
expected to produce a fractionation in Pt stable isotope ratios, 
particularly if changes in redox state are involved (Pt2+ versus 
Pt0). The composition of such materials are expected to be 
isotopically distinct from undifferentiated meteorites. By 
identifying these isotopic fingerprints in Earth’s mantle, it 
should thus be possibile to constrain the potential sources or 
processes responsible for the PGE distribution in Earth’s 
mantle. 
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