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Executive Summary
Spinel ZnFe2O4 was prepared by spray pyrolysis using zinc nitrate and ferric nitrate as the raw materials and poly vinyl alcohol as the binding agent. The nanoparticles are then ultrasonically dispersed in PMMA solution and spin coated at 3500 rpm to form PMMA-ZnFe2O4 nanocomposite films. The VSM measurements explore that the PMMA-ZnFe2O4 nanocomposite film exhibits super paramagnetism at room temperature under an applied magnetic field.
	Solid polymer blend electrolytes with constant PEO-PMMA-EC ratio and varying concentration of LiF are prepared by solution casting method. Ionic conductivities and dielectric properties of the polymer electrolyte samples at room temperature have been determined by a.c impedance studies. The effect of ZrO2 nanoparticles on the conductivity of PMMA-PEO-EC-LiF polymer electrolyte system was also studied. The ionic conductivity is found to be increasing as the ZrO2 concentration in the polymer electrolyte increases.
	PMMA nanofibers with 5, 10 and 15 weight percentages of CdS are successfully fabricated by using a new combination of solvents which are not used by anyone before. The PL spectra of these composites show a sharp band edge emission and a supressed defect emission as compared to pure CdS nanoparticles. Sample C is found to have the least intense defect emission peak indicating the perfect encapsulation of CdS nanoparticles in the PMMA nanofibers.  The thermal analysis of the samples shows that the decomposition temperature of PMMA nanofibers increases when incorporated with CdS nanoparticles.
	Cobalt ferrite nanoparticles were prepared by a wet chemical method using hydrated ferric chloride and cobalt chloride with oleic acid as the capping agent. A new solvent mixture is introduced for dissolving PMMA very quickly other than the conventional methods. Different weight percentages of cobalt ferrite nanoparticles are sonicated into 10 wt% of PMMA solution. It is then electrospun and the fiber obtained is characterised by XRD, SEM, TEM. The interaction of cobalt ferrite nanoparticle with PMMA is identified by Fourier Transform Infra Red spectroscopy. Its magnetic properties of cobalt ferrite embedded PMMA fibers were studied by Vibrational Sample Magnetometer and the thermal nature of the fibers were also well characterised.
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