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Report:

The ionic liquid chosen was: 1-butyl-3-methyl-imidazolium bis(trifluoromethylsulfonyl)imide (there
after called [Bumim][Tf2N]). Uranium(IV) hexa-chloro-complexes are introduced under [Bumim]2

[UCl6] form. Addition of Chloride is achieved by [Bumim][Cl].
Three liquid samples containing 20mM Uranium in [Bumim][Tf2N] and two solid samples used as
reference compound were analysed.

IL_0
1 UCl6(Bumim)2 (pellet in boron nitride )

IL_0
2 UCl6(Cs)2 (pellet in boron nitride)

IL_0
3 UCl6(Bumim)2 in BumimTf2N

IL_0
4 UCl6(Bumim)2 in BumimTf2N + 0.05M Bumin Cl

IL-05 UCl6(Bumim)2 in BumimTf2N + 1M Bumin Cl

Uranium LIII-edge EXAFS spectra were collected at the Rossendorf Beamline[1] at the ESRF (6.0 GeV,
200 mA). The measurements were carried out in transmission mode using argon-filled ionization
chambers at ambient temperature and pressure. The measurements were performed using a double
crystal Si (111) monochromator. Data were collected in equidistant k-steps of 0.05 Å-1 across the
EXAFS region. 6 to 10 scans were recorded for each sample and then averaged. A Y metal foil (first
inflection point at 17038 eV) was used for energy calibration. The U LIII threshold energy, Ek=0, was
defined as 17185 eV. EXAFS data were extracted from the raw absorption spectra by standard methods
including a spline approximation for the atomic background using the program EXAFSPAK [2].
Theoretical phase and amplitude functions were calculated with FEFF 8.2 [3]. The scattering path and
amplitude functions were calculated using the crystal structure of UCl6(bumim)2 described here. The



amplitude reduction factor, S0
2, was defined as 1.0 in the FEFF calculation and fixed to that value in the

data fits. 
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Figure 1. U LIII-edge k3 weighted EXAFS data, experimental data (line) and theoretical curve fit (dots) and Fourier
transforms, experimental data (line) and theoretical curve fit (dots).

sample ∆k [Å-1] N R [Å] σ2 [Å2] ∆E [eV] fit error
IL-1 3.8-14.3 6.5 2.619(2) 0.0045 -1.1 0.35
IL-2 3.8-16.8 6.1 2.620(1) 0.0040 -1.2 0.17
IL-3 3.8-16.8 6.1 2.632(2) 0.0044 -0.3 0.28
IL-5 3.8-16.8 5.6 2.634(2) 0.0044 -0.9 0.46

Table 1. Structure parameters obtained from EXAFS shell fit. Errors in distances R are ± 0.01 Å
standard deviations for R as estimated by EXAFSPAK are given in brackets, errors in coordination
numbers N are ± 15 %, σ - Debye-Waller factor.

The bond distances are perfectly identical in all samples, the deviation in coordination numbers are in the
typical range of 10-15%. U-Cl distances of both liquids are slightly longer than that of the solids, but the
effect is in the error limit and therefore not significant.
Determination of the bond length of UCl6 were achieved for the first time in ionic liquid. However no
evidence of highly coordinated complex (UCl7 or UCl8) in concentrated chloride media was demonstrated
in the analyzed samples. This could be related to a low concentration of these species in the samples, far
out of the range that could be investigated with EXAFS measurements.

Results will be submitted for publication in a near future.
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