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Abstract

In this work, the physical method that is pulsed laser ablation in
liquid (PLAL)using to prepared silver nanoparticles, this method
unconventional, fast, clean, long-lasting and non-toxic method, it is
prepared by a Q-switched, 1064 Nd: YAG pulsed laser applying an
energy (300 and 500) mJ and the number of pulses (50, 100, 150 and 200)
pulse and laser ablation was performed at room temperature of metal
immersed in deionized water.

After obtaining the silver nanoscale solutions, a part of the solutions
was irradiated with gamma ray by “°Co radioactive source, and the
irradiation of the silver nanoscale solutions was at doses (4kGy).

The size and surface morphology were studied by means of
transmission electron microscopy (TEM), the volumetric distribution of
the nanoparticles and the examination of the nanoscale solutions were
done by means of UV-Vis spectroscopy.

The results of TEM showed that at (300, 500) of laser energy,

spherical nanoparticles were obtained and by calculating the diameters of
many nanoparticles using Imagej software, then the size distribution was
calculated using Origin pro 8.5 program, and the results showed that the
diameter distribution range was between (4.41 nm-42.87 nm). It was
roughly concentrated at (18.52)nm for silver and between (9.95 nm-
67.57 nm). It was roughly concentrated at (37.62)nm for copper , but at
500mJ the diameter distribution range was between (3.12 nm-26.60 nm).
It was roughly concentrated at (12.10)nm for silver and between
(8.08 nm-84.81 nm). It was roughly concentrated at (26.72)nm for
copper.
The results of UV-Vis spectroscopy showed that the surface plasmon
resonance (SPR) and the optical density were higher value for higher
pulses and higher laser energy but the irradiated solutions had a lower
SPR value than the non-irradiated laser energy.

From the absorption spectrum as well, the energy gap was calculated
by the Tauc method, and the energy gap showed an increase in its value
with the increase in the laser energy, but it decreased with the higher
gamma dose of the same laser energy.



This indicates that increasing the laser power and applying the
gamma rays lead to a change in the nanoparticle density, numbers, shape,
and size.

The silver and copper nano powder was also obtained from an
external source and examined with a scanning electron microscope
(FESEM), X-ray diffraction (XRD) and X-ray energy dispersion
spectroscopy (EDS) examinations showed that the powder used in this
study (silver and copper) have a nucleic structure with a diameter of
20.08 nm for silver and 14.45 for copper.

and the (XRD) results of the two nanopow of silver and copper
showed that the material was a faceted cubic crystalline substance , with a
polycrystalline structure, and that thr size of the grains was within (14-24)
for silver and (31-67) for copper.

As the results of (EDS) for copper nanopowder showed , that copper is
found in a pure form of 38.14% and copper oxide of 35.46%.
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