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Abstract

Deep eutectic solvents (DESs) have emerged as an exclusive class of novel and green
solvents in the beginning of this century. DESs render low toxicity, lower vapor pres-
sure, better biodegradability, and sustainability than traditional solvent media. These
liquids are moderate conductors, possess good solvation tendency and optimum elec-
trochemical potential window. The studies reporting the applications of these solvent
in interdisciplinary fields such as synthesis, electrochemistry, biotransformations, have
grown exponentially in recent years. Furthermore, the successful implementation as
well as development of these solvents requires a strong fundamental understanding of
these solvents, which unfortunately is in its infancy stage. In this thesis, we report
the molecular dynamics simulation investigation to explore the structure of different
classes of deep eutectic solvents in bulk and near confinement. The choice of con-
stituents of these solvents is not limited to only ionic species and various combinations
of molecular components and /or ions can be adopted. Hence the changes in the struc-
tural morphology of DESs by varying the constituent species of DESs is also included
in our investigation.

Here we describe a thorough structure study of two major classes of DESs, namely,
Lit salt-based and choline chloride ([Ch]|[Cl]|)-based. First part of this thesis is directed
towards the analysis of microscopic structure of alkylamide+Lit/ClO,~ based DESs.
The effect of tail length modification and temperature on the nanostructure of these
DESs is explored by investigating the simulated scattering structure functions and
their partial sub-components. Real space correlations and isodensity surfaces further
provided the quantification of intermolecular correlations existing in the DESs. The
second part comprises of bulk and confinement studies of choline chloride based DES,
namely reline (molar mixture of [Ch||[Cl| and urea in ratio 1:2). The comparison of bulk
phase arrangement of reline components with the existing literature studies validates
the force field model utilized for carrying out the classical simulations. Number den-
sity profiles, lateral pair correlation functions along with orientational order parameter
were computed to gain insights on the responsiveness of reline when confined between
uncharged and charged carbon electrodes. In the last domain, we have used a different

hydrogen bond donor along with [Ch]|C]] salt (ethaline) and explored the structural



features thoroughly. Simulated X-ray scattering structure functions and its partial
components, radial, radial angular, and spatial distribution functions collectively pro-
vide insights over short and long-range arrangement present in this eutectic mixture
and further this investigation is extended to its aqueous mixtures as well. Overall, this
thesis is a coherent body of systematic investigations to explore the solvation structure

of different DESs.
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