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Seminar über Ultrafast Science and Technology

Referent: Dr. Anuradha Das, Institute of Applied Physics, University of Bern

Titel: Deep Eutectic Solvents: Underlying Dynamics and Uses

Deep eutectic solvents (DESs) are fast emerging as important and economically viable alternative media for large-scale
use in chemical industry. DESs are multi-component molten mixtures at or near room temperature and made of
components with high individual melting points. Extensive intra-species hydrogen-bonding (H-bonding) and entropic gain
supports the liquid phase of such multi-component melts. The key question that has been investigated is whether deep
depression of freezing points via inter-species H-bonding renders spatio-temporal heterogeneity in such systems. Steady
state absorption, fluorescence and time-resolved fluorescence measurements have been performed for a variety of DESs
for this purpose. Both ionic and non-ionic DESs have been studied. Some systems, particularly those made of acetamide
and electrolyte, have shown strong dependence, indicating presence of pronounced spatial heterogeneity. Solute-centred
relaxation rates, such as solute solvation and rotation rates in these media, have been found to show fractional viscosity
dependence. This has been interpreted as due dynamic (temporal) heterogeneity. Interestingly, addition of urea in such
DESs have been found to remove signatures of both spatial and temporal heterogeneity. Effects of solution structure and
dynamics on a chemical reaction in such a medium have also been studied.
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