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STATEMENT OF ORIGINALITY

Copper oxide nanofibers consisting of mixed phases, CuO-Cu20, were simply and
rapidly synthesized by using pure copper powders as a precursor via microwave-

assisted thermal oxidation technique.

Copper oxide nanoparticles consisting of mixed phases, CuO-Cu20, were simply
and rapidly synthesized by using ethanol addition in pure copper powders via

microwave-assisted thermal oxidation technique.

Copper oxide nanofibers formed due to conduction loss by the microwave-Cu
interaction at the Cu surface. Copper oxide nanoparticles formed due to the

conduction loss and a dielectric loss of ethanol addition.

Coating both CuO-Cu20 nanostructures, nanofibers and nanoparticles, on ZnO
based DSSCs improve the DSSCs efficiency.

4.1 The photovoltaic properties of the CuO-Cu20 in the nanofibers can improve
a wide absorbance in the visible light region. The large internal surface area

of the nanofibers can improve more dye adsorption in the DSSCs.

4.2 The photovoltaic properties of the CuO-Cuz20 in the nanoparticles can
improve a wide absorbance in the visible light region. The larger
homogenous size of the nanoparticle on smaller size of ZnO based layer in
the DSSCs can improve light-harvesting in the DSSCs.



