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Abstract: Deep Eutectic Solvents (DESs) are ionic solvent mixtures typically composed of a hydrogen
bond acceptor and a donor, exhibiting a depressed melting point relative to their constituents!". Deep
eutectic solvents (DESs) have attracted increasing interest as alternative media for metal recovery
due to their tunable physico-chemical properties and potential application in both metal dissolution
and electrochemical recovery?®. In the context of integrated leaching—electrodeposition processes, a
suitable solvent must fulfil two key requirements: it must effectively dissolve the target metal and it
must remain electrochemically stable under the conditions required for metal deposition.

This work investigates the electrochemical behavior of selected DES systems as a preliminary
screening step toward the development of an integrated leaching-electrodeposition process. The
studied solvents are based on choline chloride or betaine hydrochloride combined with carboxylic acid
hydrogen-bond donors, namely formic, lactic, and citric acid. These systems were selected to
evaluate the influence of acidity (i.e. pK,), ligand structure, and metal coordination on the
electrochemical performance. Cyclic voltammetry was employed to determine the electrochemical
windows of the selected DESs and identify stability conditions that may affect nickel electrodeposition.
Measurements were performed on both neat DES systems and metal-containing solutions to assess
the influence of dissolved species on the practical operating range of the solvent. This electrochemical
screening constitutes the first stage of a broader research effort aimed at recovering nickel from
secondary resources through integrated leaching and electrodeposition. The results will be used to
identify DES formulations suitable for subsequent leaching and metal recovery studies, providing an
initial assessment of their potential to support integrated recovery processes. In addition,
electrochemical stability is a key prerequisite for solvent reuse over multiple
leaching-electrodeposition cycles, an aspect that may contribute to improved reagent utilization and
process circularity. By enabling both metal recovery and potential solvent recirculation within the same
process medium, DES-based systems may offer an attractive route toward more circular flowsheets.
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