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ABSTRACT

This thesis entitled ‘Dynamical Behavior and Microheterogeneity of Confined Water in
Quaternary Reverse Micelles’ focuses on understanding the molecular-level features of water
pool in bare reverse micelles (RMs) and unveiling the in-detail intrinsic information of the

temporal evolution of RMs en route nanorod formation and their underlying heterogeneity.

Chapter 1 describes the background of RMs and their remarkable ability to tailor the
structural characteristics of nanostructures. It also includes a brief overview on the dynamics
and underlying heterogeneity of confined water in aqueous core of reverse micelles. Chapter 2
describes the composition and synthesis of different nanostructures with the reverse micellar
route along with the techniques used during the investigation. Chapter 3 focuses on
understanding the role of cosurfactant (1-butanol, 1-hexanol and 1-octanol) on the flexibility of
interface of CTAB quaternary RMs by following the interfacial hydration dynamics using site-
selective hydrophilic probe, Coumarin 343. The red edge excitation shift (REES) and dynamic
Stokes shift measurements have been performed. The results showed the decrease in re-
orientational mobility of water molecules with the increase in carbon chain length of
cosurfactants. This infers the lower interfacial fluidity of CTAB RMs interface i.e. the more
effective packing of RMs microstructure with 1-octanol as cosurfactant than that of RMs of
butanol and RMs of hexanol. Chapter 4 focuses on understanding the heterogeneous growth of
anisotropic nanostructures in CTAB RMs by monitoring the local perturbations in different
interior domains of assembly using site-selective solvation dynamics. The performed study
proves that hydration dynamics can be a promising approach in tracking down the distinct
growth periods of nanostructure evolution in RMs. In Chapter 5, we have made an attempt to

unravel the role of interfacial flexibility via employing different cosurfactants, 1- butanol and 1-
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octanol in giving rise to different morphology of nanostructures. The significantly retarded
solvent response of RMs containing 1-octanol in comparison to that of RMs containing 1-butanol
during the course of reaction is indicative of rigid micellar interface of former with respect to the
latter. The obtained three distinct regions in the solvation profile during the evolution of both
nanostructures, cubic-shaped and rod-shaped suggest a heterogeneous growth process. In
Chapter 6, we have carried out a systematic study on the water-intake capacity of the
microemulsion formed using a non-ionic surfactant, TX-100 with cosurfactants as 1-butanol and
I-hexanol. This RM system has been utilized for the synthesis of CdS nanoparticles. The effect
of different concentrations of sodium salicylate (Na-Sal) on the nature of water molecules in the
aqueous core of different sizes has been investigated using solvation dynamics of the C153 dye.
In Chapter 7, we have summarized the major results of the performed studies in the present

thesis and presented the future direction of this work.
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