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Abstract

The goal of this research isto study the synthesis and characterization of
fluorescent organic nanoparticles and self-assembled nanocomposites.

This thesis consists of two parts:

The first part of this study gives a brief introduction about fluorescent
organic nanoparticles and their photophysical properties and contains the
results and discussion along with the experimental section of the synthesis
and nanoparticles formation of conjugated organic compounds and rod-coil
molecules. We synthesized a series of conjugated organic compounds,
especially the oliogophenylene vinylene derivatives, and have observed the
fascinating photophysical properties of their fluorescent organic
nanoparticles and these were studied by several characterization techniques.

These nanoparticles were prepared by reprecipitation in solutions of water



and THF at various volume fractions. We observed formation and strong
emission of PPB nanoparticles, CNDSB nanobelts, HPS nanoflowers.
Fluorescence quenching was observed for amino-stilbene derivatives. DSB-
C8 showed worm-like micellar nanostructures which contributed to the
enhancement of photoluminescence intensity. Overall size and nanostructure
dependent photophysical properties were observed for these organic
compounds. Moreover, we synthesized rod-coil molecules with OPV
derivatives as rods showed different sizes of the nanoparticles in water
dispersions and they too showed the size-dependent photophysical properties
in nanoparticles even though their molecular solutions were very weak or no

fluorescent.

The second part, gives a briefintroduction.about the self-assembled organic-
inorganic functional hybrid nanocomposites and “Design, Synthesis and
Characterization of Organic. Surfactant Amphiphilic Monomers with
Chromophoric Functional Groups-and-their Self-assembly with Inorganic
Precursors” and includes the experimental section of the present work. We
have demonstrated the preparation of chromophoric amphiphile/silica self-
assembled nanocomposite films of PPP-C11 and FL-Stilbene-(C11), with
enhanced emission; thus tried to solve the problem of soild-state quenching
of the organic chromophores to some extent. These nanocomposites showed
nanosheet or nanorod morphology. The ability to tailor the orientation of the
chromophore surfactant amphiphiles within the mesoscopic structures by
solvent evaporation induced self-assembly in thin films and subsequent
formation of well ordered chromophore nanopackets in this fashion
dramatically impacts the photophysical properties of these materials. This

method is free of chromophore leaching problem which is common in



inclusion chemistry. The demonstration of ‘controlled” chromophoric
aggregation induced emission enhancement in self-assembled functional
hybrid nanocomposites may stimulate new molecular engineering
endeavours in the design of luminescent organics with highly emissive
aggregation states. Moreover, we have demonstrated Bergman
cyclopolymerization of polymerizable amphiphilic surfactant monomer
within the hexagonal channels of functional hybrid nanocomposite formed
by evaporation-induced self-assembly. Such a technique allows the patterned
polymerization of the polymer precursor material directly onto a surface,
thus avoiding solubility related problems that may be encountered when
attempting to directly coat the pristine polymeric material, which is often

insoluble, thereby facilitating its use'in‘device fabrication.

Vi
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