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Deep Eutectic Solvents: Promising Media for
advanced hydrometallurgical processes for actinides

separation
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Deep eutectic solvents (DESs) have emerged as an interesting type of neoteric solvents and have shown their
usefulness as environmentally benign sustainable alternative to the conventional organic solvents 1. DESs are
eutectic mixtures of Lewis and Brӧnsted acids and bases, which can contain a variety of anionic and cationic
species 2. The use of DESs in chemical synthesis and chemical processes stems from their characteristics of
green and inexpensive solvents, biodegradable, catalytic activity in some cases. Their simple preparation and
the quantitative yields render DESs attractive for academic and industrial research 1. In particular, DESs have
extensive applications in the extraction and separation of a wide range of analytes.
In this communication we reports on the use of some newly synthesized DESs as innovative alternative to the
recently proposed imidazolium based ionic liquids (ILs) for processing nuclear waste 3. To this purpose, new
DESs choline acetate-based products, designed in accordance with the CHON rule, were synthesized and fully
characterized (HR-MAS NMR, FT-IR and DSC). The new DESs were checked as co-solvents in liquid-liquid ex-
traction tests simulating hydrometallurgical processes for the recovery of minor actinides from the Plutonium
and URanium EXtraction (PUREX) raffinate. In particular, Selective ActiNide EXtraction (SANEX) based pro-
cesses were considered as reference. Therefore, some preliminary liquid-liquid extractions were performed at
controlled temperature (25℃) by exploring i) a small library of DESs, ii) different DESs concentrations in the
aqueous phase, and iii) different extraction strategies. 241Am(III) and 152Eu(III) were used as representatives
of minor actinide and lanthanide families, present in the aqueous feed to be decontaminated. The DES affinity
towards actinides and lanthanides and their extraction capability were checked with respect to TODGA, as
reference ligand to co-extract Am(III) and Eu(III), and CyMe4-BTBP, as reference ligand to selectively extract
Am(III), dissolved in the organic phase.
Results, advantages and drawbacks of the use of DESs in advanced partitioning processes are summarized in
the present communication.
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