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Report:

The aim of this experiment is to characterize toechiometry and structure of uranyl-
nitrato complexes in a room temperature ionic bBQUGMIMTHN (1-methyl-3-
butylimidazolium, Tf,N" = (CRSO,),N"), as a function of the nitrate/uranyl ratio (from
0 to 4) and as a function of the nature of the yiraalt. Nitrate ligands were chosen
because they are of interest in the frame of thelean cycle reprocessing and a
previous study has shown unexpected uranyl-nitratiesaction in RTIL [1]. EXAFS
was coupled to UV-visible spectroscopy, the samgdiesng measured by both
techniques. Two uranyl salts used were uranybatef{UQ(CF:SG;),) and UQ(TT,N),,

in order to check a possible influence of the ur@aynteranion on complexation [2].
Nitrates were introduced as tetrabutylammoniumzNEdgure 1 displays the EXAFS
for UO,(Tf,N), solutions, as a function of the nitrate concermratAddition of nitrates
entails notable changes on spectra, as a sigreairdnyl complexation to nitrates. Fit
results (tablel) show that in every case the coxapilen is total, leading to the
formation of respectively USINO;)", UO(NOs), and UQ(NO;); species. The same



results are obtained for solutions in which urawgs introduced as the triflate salt.
These experiments show that in ionic liquids, aadt@ry to what happens in water,
nitrates are strong ligands to uranyl, which isfeored by the fact that the same results
are obtained using uranyl triflate and uranylNfsalts. The same behaviour was
observed in organic solvents (acetonitrile), theicgtire of the formed species being
identical [3].
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6 —— UO2(Tf2N)2 +1NO3
6 - UO2(Tf2N)2 +2 NO3

—— UO2(Tf2N)2 +3 NO3
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Figure 1: EXAFS spectra and their correspondingrieowransforms of U{Tf,N), solutions
in CymimTf,N for different [NQ']/[UOZZ*] ratio: 0, 1, 2, 3.

[NO35]/[UO»*Y shell N R@A) o02(A2) Rfactor

Oaxial 2 1.75 0.002
Oequatoria| 47 245 0008

1 N 09 292 0003 202
Ouistal 0.9 4.16 0.003
Oaxial 2 1.76 0.002
Oequatoria| 59 247 0008

2 N 23 2902 0003 002
Oaxial 2 1.76 0.002
Oequatoria| 59 247 0007

3 N 28 292 0003 001

Oyistal 2.8 4.15 0.006
Table 1: Fit results for UQTf,N), solutions in @mimTf,N, as a function of the nitrates
concentration.
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