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ABSTRACT

Nanosgale preparation techniques are rapidly accelerated according to the global
rcquiremcn_ts in ‘dif.fercnl Sectors. This creates great competition among researchers for the
purpose of cgnlmumg and achieving the best result serving nanotechnology applications.
Great emphasis has been put on the use of facilities and environmental synthetic approaches
to produce nanomaterials in a controllable manner. As a simple and industrially scalable
lCChniqlfQ ultrasonic  spray pyrolysis (USP) is a powerful synthetic tool, especially for
application-based materials due to (he scalability of this technique and the environmentally
friendly nature of many of the common precursors and templating methods. More
imponaptly. the structure and composition of USP product can be readily controlled by using
appropriate precursors and reaction conditions, The increasing demand from the industry for
magnetic meta} nanoparticles challenges scientists and engineers around the world to develop
processes, which are easily scalable and produce a product with adequate purity. Numerous
methods to synthesize metal nanoparticles are known, but especially thermal plasma synthesis
has the potential to produce high-quality nanoparticles economically and in large quantities.
In this thesis, magnetic cobalt (Co) and nickel (Ni) nanoparticles (NPs) was synthesized by a
two-stage method. First, a solution of Co precursor droplets and Ni precursor droplets was
used in order to produce micron size droplets by an ultrasonic nebulizer. Second, the arc
discharge method between two electrodes in an inert gas at atmospheric pressure is used to
obtain the nanoparticles of each material. The samples obtained were characterized by X-ray
diffraction (XRD), Scanning electron microscope (SEM), High-Resolution Transmission
Electron  Microscope (HR-TEM), UV-Vis Spectrophotometry, zeta potential (ZP) and
vibrating sample magnetometer (VSM). The dielectric constant, and AC conductivity of the
prepared sample was determined in the frequency range of 4 Hz to 8 MHz. The investigations
showed that the Co-NPs and Ni-NPs prepared in this way have smaller and homogeneous
nanoparticles with spherical shape morphology with good stability and unique magnetic
properties as compared with the micron sized one. The dielectric property analysis shows an
enhancement in the dielectric constant and the AC conductivity of the prepared nanoparticles.
The antibacterial activity of the prepared Co and Ni nanoparticles was examined on Gram-
positive bacteria (Staphylococcus aureus) and on Gram negative bacteria (Escherichia coli).
Their antibacterial efficacy was found to be concentration and type dependent.

Keywords: Cobalt Nanoparticles, Nickel Nanoparticles Ultrasonic nebulizer, Arc discharge,
Optical Properties, Magnetic Properties, Dielecric Properties, Antibacterial Activity.
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