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Abstract

In this work, silver nanoparticles were prepared using the physical
method using pulsed laser ablation in liquid (PLAL). As it can be
considered as an unconventional, fast, clean, long-lasting and non-toxic
method. The laser used is a Q-switched, 1064 Nd: YAG pulsed laser
with an energy (540 and 700) mJ and the number of pulses (100, 200, 300
and 400) pulses. The laser ablation was performed at 30°C of metal
immersed in deionized water.

After obtaining the silver and coper nanoscale solutions, a part of the
solutions was irradiated with gamma ray by Co-60 radioactive source.
The irradiation of the silver nanoscale solutions was at doses (7.5KGy,
11kGy).

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 using of UV-Vis spectroscopy.

The results of TEM showed that at 540mlJ of laser energy, spherical
nanoparticles were obtained. By calculating the diameters of 54
nanoparticles using Imagej software, the size distribution was calculated
using Origin pro 8.5 program, and the results showed that the diameter
distribution range was between (4.61 nm-94.92 nm). It was roughly
concentrated at around (24.94)nm. However, at 700mJ of the laser
power, the particles were nanorods shaped .

The results of UV-Vis spectroscopy showed that the surface plasmon
resonance (SPR) and the optical density possesses a higher value for
higher pulses and higher laser energy. However, the irradiated solutions
had a lower SPR value than the non-irradiated one.

The energy gap was calculated using Tauc approach. The energy gap
showed an increase with the increase in the laser energy, but it decreased
with the higher gamma dose for the same laser energy.

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

and size.



The SEM, XRD and EDS showed that the used powders (silver and
copper) have nanoscale structure with average diameter 32,43 for silver
and 15,19 for copper respectively.

The results of (XRD) for the Silver nanoparticles showed that there are
four peaks at the angles (38.21750°), (44.25910°), (64.55500°) and
(77.56640°) corresponding to the planes (111), (200), (220) and (311)
respectively. The results also showed that the nano powder is
inconsistency with the results shown in the international card. The card
number is (00-004-0783) for silver where the direction of the crystal of
(111) is confirmed as a dominant plane. The results of (XRD) for copper
nano powder showed that the crystal system is cubic and polycrystalline
and there are nine peaks at the angles (29.743°), (36.5941°), (42.476°),
(43.4891°), (50.6047°), (61.4902°), (73.6272°), (74.2267°), and (77.5291
) corresponding to the levels (110), (111), (200), (111) (200), (220),
(311), (220), (222) respectively. The obtained results matches the results
of the two international cards numbered (00-001-1241) and (01-077-
0199) for copper and copper oxide, respectively. The direction of the
crystal plane in the direction (111) is dominant.

EDS of silver nano powder revealed that the presence of pure silver
(Ag 52.65%) was the main component while for copper nanopowder, the
presence of pure copper (Cu 65.94%) and the copper oxide (21.17%) is
confirmed.

In the biological part, the inhibitory efficiency of irradiated and non-
irradiated solutions of silver nanoparticles, silver nano powder and
antifungals and anti-bacteria were studied on three types of Candida
(C.albicans, C.krusei and C.glabrata) and (Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureus and Staphylococcus
haemolyticus) bacteria using well diffusion method as well as the disk
diffusion method.

The nanoscale solutions or nano powders did not inhibit the growth
of the Candida species and the bacteria under study for both well and disk
methods. In contrast to the inhibitory effect of the fungal antibiotic
Clotrimazole on the growth of the three types of Candida (49,39,27) mm.



The results of the nanpowders was also in contradiction with fungicide
Nystatin where the effect on (C.albicans) (12) mm is also observed .

On the other hand, a high inhibitory effect of the two antibiotics
(Spiramycin and Gentamicin) was observed in terms of the diameter of
the inhibition zone (26,16 and 24,22) mm on the growth of the Gram-
negative bacteria (E.coli, P. aeruginosa). For gram positive bactiria, the
Ciprofloxacin affected on (22, 22) mm, whilst the Amoxicillin antibiotics
reveadled no effect on Gram-positive bacteria.
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