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Preface

With an aim to exploit the unique physical and chemical environment at the liquid-liquid
interface m designing nanoparticle decorated devices, the present Ph. D. thesis entitled “Self-
Assembly of Nanoparticles at the Liquid-Liquid Interface” has been chosen, which includes
fabrication of nanoparticle-decorated membranes, capsules, raspberry-like hollow spheres, giant
supramolecular assemblies and nanorods by oriented attachment of primarily formed
nanospheres at different aqueous-organic interfaces. Varieties of ligand cross-linking strategies,
such as, ion-pair formation, diazo reaction, polymerization and click reaction have been adopted
in order to impart mechanical strength and robustness to the as-synthesized assemblies. The
assemblies so obtained have been characterized by transmission electron microscopy, scanning
electron microscopy, atomic force microscopy, optical and fluorescence microscopy, absorption,
fluorescence and Raman spectroscopy, energy dispersive X-ray analysis, Fourier transform
infrared spectroscopy, X-ray diffraction and thermogravimetric analysis. Application of these
nanoparticle-decorated superstructures has been envisaged in catalysis, electrochemical sensing

and ultra-filtration. The thesis has been organized into seven chapters:

Chapter 1
Chapter 1 is the general introduction about the present state-of-the art research of interfacial

assembly of nanoparticles at the liquid-liquid interface.
Chapter 2

This chapter gives a description of the reagents used and analytical instruments employed for the

characterization of the assemblies.
Chapter 3

This chapter describes the formation of nanoparticle-decorated membranes by self-assembly of
nanoparticles at the liquid-liquid interface. This chapter consists of three subunits: (1) fabrication
of gold nanoparticle-decorated ultrathin membrane at the water/toluene interface by ion pair
formation and study of permeability of the dyes for real-time applications; (i1) synthesis of Au-

Zn0O composite membrane at the water-CCly interface using ‘thiol-ene’ click reaction as the
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ligand cross-linking strategy and study of charge-dependent permeability of the membrane using
amino acids in different charge state and (ii1) fabrication of magnetic Fe;Os4 nanoparticle-
decorated membrane at the water/chloroform interface by ligand polymerization and
applicability of the membrane for electrochemical detection of L-Dopa (and also L-Dopa and

ascorbic acid simultaneously) up to nanomolar level concentrations.

Chapter 4
This chapter has been assigned to describe the interfacial assembly of ZnO quantum dots into
varieties of giant supramolecular architectures depending on the interfacial tension at aqueous-

organic interface by diazo reaction and the assemblies exhibit different optical properties.

Chapter 5
This chapter describes the oriented attachment of primarily formed quasi-spherical ZnO
nanoparticles to nanorods at a very low concentration of the precursor in a restricted environment

created by a particular composition of polar/non-polar liquid pairs.

Chapter 6

This chapter highlighted the interfacial assembly of nanoparticles mto robust hollow micro-
capsules with ligand cross-linked nanoparticle shell. It consists of two subunits: (i) liquid—liquid
interface has been exploited as a platform for devising gold and iron oxide nanoparticle-
decorated composite microcapsules by ligand cross-linking and size-selective permeability
across the capsule wall and (ii) synthesis of submicrometer-sized raspberry-like ZnO
morphologies that have been envisaged as greener catalysts in Fries Rearrangement for the
conversion of phenolic ester to o/p-hydroxyaryl carbonyl compound with high turnover

frequency.

Chapter 7
Chapter 7 summerizes the important outcomes and highlights some of the future scope of this

work.
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