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Report: 
The goal of experiment EC279 was to evaluate the possiblity and kinetics of U(VI) 
reduction by a) FeS or b) by sulphide in the presence of other mineral phases, and to 
characterize the reaction product. For this purpose samples from three different types of 
experiments were analyzed 1) U(VI) added to freshly precipitated FeS suspension at pH 
8.0, 2) S(-II) added to aluminum oxide suspension containing adsorbed U(VI), 3) S(-II) 
added to lepidocrocite suspension containing adsorbed U(VI).  
 
Technical aspects 
At the beginning of the experiment we 
experienced some short storage ring failures, 
but afterwards it has been possible to make 
optimal use of the allocated beamtime. The 
support by the beamline staff was excellent, 
and collaborating with the staff members 
during the experiment was very fruitful and 
inspiring. The very userfriendly software and 
set-up of the beamline as well as the general 
performance of the beamline is outstanding. 
The only drawback was that the new 
monochromator crystal created glitches in the 
spectra (see figure, the arrows indicate minor glitches observed in addition to the major 
glitch at around 17.43 keV). Nevertheless, we consider the outcome of the experiment 
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as very successful and the results enabled us to answer major questions related to the 
research objectives. In total EXAFS spectra of 17 frozen wet paste samples were 
collected in fluorsecence mode at about 30K.  
 
Scientific results 
Performing iterative transformation factor analysis of the XANES spectra from all 
samples with the program ITFA (ROSSBERG et al., 2003) revealed that two components 
are sufficient to reproduce the features of the XANES spectra. The two components can 
be conceived as representing the XANES spectra of U(VI) and U(IV), respectively. 
Based on this approach, the relative fraction of reduced U was derived from the ITFA 
analysis. Practically no reduction of U(VI) occurred within a period of 4 days in 
experiments with Al oxides to which S(-II) solution was added, irrespective of pH (6 or 
8), or S(-II) addition (1 or 5 mM). Uranium became reduced when added to iron oxide 
suspension, which have been reacted with S(-II) solution prior to U(VI) addition. Up to 
65 % of initially added U(VI) was reduced within 2 days. However, the rate of U(VI) 
reduction varied considerably in the different experiments depending on the age of the 
suspension and the occurrence of Fe(II) and S(-II) in solution. When added to freshly 
precipitated FeS, U(VI) was completely reduced within 1h. However, over time 
reoxidation occurred and after two weeks incubation only about 10% of initial U was 
still in its reduced form. 
At least four components are required to reproduce the EXAFS chi (k3) spectra, 
indicating that U(VI) coordination is not identical in all the samples and that also 
different U(IV) species might occur. One component can be assigned to the group of 
samples from Al oxide experiments, whereas the EXAFS spectra are very similar in this 
group. Hence, addition of S(-II) seems not to have an effect on the coordination of 
U(VI) adsorbed onto Al oxides, and, secondly, U(VI) speciation on Al-oxides differs 
from U(VI) speciation in suspensions containing iron oxides or iron sulfides. 
Interestingly, the results of the ITFA analysis suggest, that U(VI) coordination at the 
surface of precipitated FeS is different compared to that of U(VI) adsorbed to the 
surface of the transformation product of Fe oxide reduction by S(-II), which, in turn, 
both differ from U(VI) coordination at iron oxide surfaces. EXAFS fitting is still 
ongoing and will hopefully provide more information about the difference of U(VI) 
binding at the surface of the different iron containing phases. 
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