ABSTRACT

The thesis entitled “Responsive Nature and Functional Activities of UO2(VI1) lon
on Interaction with (O, N) and (O, N, S/Se) Based Acyclic and Cyclic Donor Bases” deals
with the study on UO2?* ion towards a series of acyclic and cyclic species bearing phenolic
(-OH), (-HC=N-), (-NH-) or (-S/Se—) groups as donor functionalities for evaluating its
functional activity. 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

(III-VI).

Chapter | refers critical introduction on uranyl (V1) ion chemistry as inorganic
chemist viewed its behavior in various environments including coordination chemistry,

along with the aims and objectives of carrying out the present research work.

Chapter 11 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 11 refers the functional activity of UO2?* ion in response to acyclic donor
species bearing (-OH), (-HC=N-) and (—S/Se—) donor functionalities. The complexes
isolated herein found stable in nature with intact anion part to uranyl moiety. Coordinatively,
the behavior of UO2?* ion with donor species used herein follow the classical pathways of
coordination chemistry. The experimental observation of [UO2(OCOCHS3)3]™ is exceptional
as this species has been hypothetically studied to a longer extent for its application in nuclear

fuel cycle.

Chapter 1V refers the synthesis, characterization, and behavior of a series of



acyclic and cyclic organic species bearing (O— and N—) donor heteroatoms for their
response in presence of UO2%* ion. The capturing of uranyl ion by these organic donor

species in solution state was noticeable and addressed for their potential as extractants.

Chapter V refers the responsive behavior of UO2?* ion towards a series of cyclic
species bearing phenolic (-OH), (-HC=N-) or its reduced form (CH2NH-) and E (E =S
or Se) heteroatom as donor functionalities. The UO2%* ion with the cyclic species revealed
unique behavior of [NOs]™ion in bonding pattern. The bonding information about [NOs]™

ion in different way is of practical significance in actinyl extraction chemistry.

Chapter VI refers the influential chemistry of UO2%* ion in cyclic coordination
environment of donor species bearing phenolic (—-OH), (-HC=N-) (-CH2NH-) or (-
HC=0-) as heteroatoms in a series of acyclic or cyclic geometrical architectures. The
outcome and recognition of [UO2(NOz3)s]~ experimentally in conjunction of cyclic organic
species appeared to be first example to observe unusual bonding of one of the [NOs]™ ion
within the isolated species [UO2(NOs)s]™ as mobile ion. Understanding these bonding

differences is important for actinide separations in extraction processes.
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