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Abstract

In this work, copper, cupric oxide (CuO) and cuprous oxide (Cu.O) nanoparticles were
fabricated via a green and simple method using Pulsed Laser Ablation in Liquid (PLAL)
technique. The Q-switched pulsed Nd:YAG laser of wavelength 532 nm was focused on
a solution containing pure copper powder that was mixed in spinach leaves extract. The
repetition rate of laser pulses was 10 Hz with a pulse length of 6 ns. The effect of ablation
time, ablation medium and laser irradiance on the propreties of the produced particals
were invistigated. Different analytical methods were employed to charactarize the
resulted particals such as X-Ray Diffraction (XRD), Transmission Electron Microscopy
(TEM), Ultraviolet-Visible (UV-Vis) spectrophotometry and Fourier-Transform Infrared
Spectroscopy (FTIR). TEM images showed nearly spherical shape nanoparticles with
diameters ranging from 1-12 nm depending on the parameter used. Furthermore, the
crystal planes of the observed particles in the TEM images showed spacings related to
copper, cupric and cuprous oxide nanoparticles. This was confirmed with the XRD peaks,
UV-Vis absorption peaks and FTIR vibrational modes. The size of the produced
nanoparticles was greatly affected by the irradiation time. It was observed that increasing
the irradiation time resulted in the reduction of the size of the nanoparticles. The liquid
medium did not have a great effect on the size of the fabricated nanoparticles. However,
using spinach extract supported the production of more CuO nanoparticles in comparison
to using distilled water. The irradiance of the laser beam proved to be an important factor
in the oxidization of the Cu particles. When an unfocused beam was used, that is the
irradiance was low, only Cu nanoparticles were observed and no CuO or Cu.O
nanoparticles existed. This investigation can provide guidance to a green synthesis
technique of fabricating CuO NPs using spinach leaves extract as an ablation medium.



