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Report:

The aim of these EXAFS measurements is to deterth@enature of uranium (VI) species
extracted in an ionic liquid (IL) by two kinds okteactant molecules (a neutral malonamide-base
extracting molecule (DMDBMA) and an ionic liquid rfationalized with a CMPO group (FIL-
CMPQ)), as a function of the acidic aqueous sohstitHNG or HCIQ, at different concentrations).
The extraction of charged complexes, instead oftrabcomplexes formed in the usual organic
solvents, was postulated from our data. We now wardetermine experimentally the structure of
extracted uranyl species, i.e. the stoichiomeiggnds nature and number.

During the allocated beam time, we have analyseddBples at the uraniums ledge in
transmission and fluorescence detection. 8 solsitiare reference samples containing a known
[extractant molecule]/[N® or CIQs]/[UO2?"] ratio, the others were obtained by liquid liquid
extraction of uranium in different experimental ddions (nature and concentration of the acid, reatu
of the extractant molecule).

The analysis of the spectra show that uranyl isaet¢d as a divalent cationic complex at low
acidic concentration, whatever the extraction madkecand acid nature. This is in line with our
previous results with TBP extractant molecule, whee showed that the divalent uranyl solvate is
extracted by a cationic exchange with 1 proton add cation. In the HN@/DMDBMA/IL system,
the nature of the extracted species in the IL plsaiges when the aqueous acidic concentration
increases, with the formation of a neutral comp{@r.the contrary for the HNDFIL-CMPO/IL and



HCIO4//FIL-CMPOIIL, the increase of the acidic concetita does not change the nature of the
extracted uranyl species which remain as §I3®]?* (X = DMDBMA or FIL-CMPO). Those 2 results,
at high acid concentrations, are unexpected corsgleur previous results with TBP. We now carry
out complementary experiments in order to modekttieaction mechanisms.
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Figure 1: EXAFS and corresponding Fourier Transfofraxtracted uranyl with DMDBMA in an
ionic liquid phase, from acidic aqueous phases EIN- 0.5 M (black) and [HNG] = 6 M (blue)). Fit
of the data are displayed as dashed lines.
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Figure 2: EXAFS and corresponding Fourier Transfofraxtracted uranyl with CMPO-FIL in an
ionic liquid phase, from acidic agueous phases EIN- 6 M (black) and [HCIG] = 6 M (blue)). Fit
of the data are displayed as dashed lines.



