ABSTRACT

The thesis entitled “Studies on Reactivity and Molecular Structures of
Uranyl (VI) lon in Response to O, N, S— based Acyclic and Cyclic Organic
Species in Non-Aqueous Medium” deals with the study on UO2%* ion towards a
series of acyclic and cyclic species bearing phenolic (-OH), (-HC=N-), (-C=0)
and (O, N, S) groups as donor functionalities for evaluating its functional activity
in non—aqueous medium. The thesis is divided into six chapters including general
introduction on uranyl ion, materials and methods and the research findings are
discussed in four chapters (llI-VI).

Chapter | provides a key introduction to inorganic chemist’s evaluation of
the behavior of uranyl (VI) ion in diverse environments including coordination
chemistry, as well as the goals and objectives of the current research.

Chapter Il provides the list of chemicals and reagents procured through
various sources and details of the synthetic procedures adopted for the preparation
of starting materials that are not commercially available. It also provides
information about the physicochemical, spectroscopic, and crystallographic
techniques used for the characterization of newly synthesized derivatives.

Chapter Il discusses the behavior of UO2?* ion in geometrically constrained
environment of di— and trianionic organic donor species derived from 2-
hydroxyacetophenone and dialkyl —diamines, —triamines, —tetramines, alcohols,
thio— and selenoethers. Coordinatively, UO2?* ion follow the classical pathways of
coordination chemistry with donor species used herein forming mono and dinuclear
complexes. The stability of the complexes in solution were found remarkable and
thus, the donor species might prove interesting tools to evaluate their potential as

an extractants for UO22* ion in non—aqueous medium.



Chapter IV discusses the activities of UO2?* ion towards acyclic organic
donor species bearing carbohydrazide or thio—carbohydrazide functionalities. This
study is particularly interesting since the complexes have significantly different
coordination geometries or ligand conformations than other oxo—metal (MoO2?*,
VO2?*) cation complexes previously reported. Naturally, the behavior of UO2%* ion
differs from that of other transition metal oxo—analogues. Nevertheless, these
donor species are important in understanding the role of hydration water, in
addition to the numerous parameters that determine the reactivity patterns of UO2%*
species.

Chapter V discusses the functional activities of UV'O22* ion with (O2N2S>)
type organic bases bearing (-OH), (-C=N-) and (—S-) donor functionalities. The
UO2?* ion with these species revealed a unique bonding pattern, in particular, with
intact [NOz]~ anion portion of the uranyl moiety. Indeed, isolation of the UO2%* ion
from aqueous nitric media is a crucial step in front— and back— end of nuclear fuel
cycle. The donor species may have the potential to be used in the separation
process.

Chapter VI discusses the behavior of UO22* ion towards cyclic azo—oxa and
azo—thia crown ether type organic species with variable (O, N, S-) donor
functionalities. Herein, two uranyl complexes of distinct anions (i.e., OCOCHs or
NO3s) have been characterized by crystallographic methods. The donor species
appeared to be in folded structure and therefore different behavior of UO22* ion
complexation with their respective anions is viable. The interaction of NOs or
OCOCHs anions with UO22* (VI) ions in reaction solvents is crucial and believed
that under external influences they may provide the next advancement in structural

complexities.
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