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Report: 
 
The aim of the experiment is to characterize the solvation sphere of uranyl (UO2

2+) in a limited series 
of room-temperature ionic liquids of the Bumin type (1-butyl-3-imidazolium), with the anions 
(CF3SO2)2N- and PF6

-. To this end, comparison with UO2
2+ in aqueous solutions of the different 

anions is necessary, in order to get the structure of the complexes formed. Two types of samples 
were studied: 
- Uranyl perchlorate in aqueous solution of HClO4 (1), NaF (2), HBF4 (3), HN(CF3SO2)2 (4) and 

HPF6 (5).  
- Uranyl perchlorate dissolved in BumimPF6 via the introduction of a chlorate salt (BumimCl) (6).  
Samples were analysed in transmission mode at the uranium LIII edge, fit results are given in Table 1. 
Uranyl ions do not complex with (CF3SO2)2N- and the complexation with PF6

- is hardly achieved. 
Indeed, laser spectroscopy experiments indicates that less than 20 % of the uranyl-PF6

- complex 
should be present in solution for a 3,2 M concentration in HPF6. Thus, it was impossible to 
determine the structure of this specie. The first coordination sphere of uranium in the UO2F+ and 
UO2BF4

+ complexes is equivalent, with U-F distance of 2.24 Å, which are consistent with those 
found by Vallet et al. [1] for uranyl/fluorine 1:4 and 1:5 complexes.  



 

3 8 13
k (Å-1)

k3
.c

h
i

0 1 2 3 4 5
R (Å)

T
F 

m
ag

n
it
u
d
e

 
Figure 1: EXAFS spectra (left) and Fourier transform (right) of uranyl solutions  

 

Table 1: EXAFS structural parameters 

 Sample Shell R (Å) N σ2 (Å2) 

(1) UO2
2+ 10-2 M in HClO4 1 

M 
U-Oax 
U-Oeq 

1.76 
2.41 

2* 
5.5 

0.0018 
0.0081 

(2) UO2
2+ 10-2 M + NaF 1,8.10-

2 M in HClO4 1 M 

U-Oax 
U-Oeq 
U-F 

1.77 
2.42 
2.24 

2* 
4.5 
0.5 

0.0030 
0.0083 
0.0049 

(3) UO2
2+ 10-2 M in HBF4 1 M

U-Oax 
U-Oeq 
U-F 

1.76 
2.44 
2.24 

2* 
4.0 
1.0 

0.0030 
0.0067 
0.0050 

(4) UO2
2+ 10-2 M in 

HN(CF3SO2)2 3 M 
U-Oax 
U-Oeq 

1.76 
2.41 

2* 
4.6 

0.0026 
0.0074 

(5) UO2
2+ 10-2 M in HPF6 3,2 

M 
U-Oax 
U-Oeq 

1.78 
2.39 

2* 
4.7 

0.0035 
0.0098 

(6) UO2
2+ 5.10-3 M in 

BumimPF6 
U-Oax 
U-Cl 

1.79 
2.70 

2* 
2.1 

0.0040 
0.0032 

 

When uranyl is dissolved in the ionic liquid BumimPF6, neither PF6
- nor F- (produced by dissociation 

of PF6-) does complex with uranyl. Instead, we observe the formation of the neutral complex 
UO2Cl2. The Cl ions were brought in solution during the dissolution process. Contrary to what is 
known in water [2], the solvation sphere of uranyl in BumimPF6 is constituted only by 2 atoms.  
 
[1] V. Vallet et al., Inorg. Chem., 2001, 40, 3516-3525. 
[2] P.G. Allen et al., Inorg. Chem., 1997, 36, 4676-4683. 
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