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Abstract

In this study, colloidal solutions of AgNPs were prepared using pulsed laser
ablation in liquid (PLAL) technique. The study included demonstrating the
effect of some laser parameters such as wavelength and number of laser pulses
on both the optical and structural properties of the particles that were prepared
using a pulsed laser of the type (Q-switched Nd:YAG) at an energy of
(260 mJ), a pulse time of (10 ns) and a frequency of (1 Hz). Three wavelengths
(532, 1064, 1320 nm) were used to bombard a silver target immersed in
(5 mL) of distilled deionized water (DW) for a number of pulses
(100, 200 and 300) pulses for each wavelength. The prepared samples were
irradiated with the same energy and number of pulses (300) with ultraviolet
(UVC) rays for different time periods (1-5 hr) with a successive increase of
(1 hr). The effect of irradiation time on both the optical properties and surface
plasmon resonance (SPR) was studied. The structural properties of the
prepared samples were also studied at a pulse number of (300) for each
wavelength. Through (XRD) tests, it was shown that there is silver oxide
Ag4O; in the prepared solution at a wavelength of (1064 nm). From (EDS)
measurements, it was shown that silver is the main element in the solutions,
as it was at the highest percentage for all wavelengths used. Both the
(FE-SEM) and (TEM) results showed that the prepared particles were
spherical in shape and their average diameters decreased with increasing laser
wavelength, which was (30.93, 24.02, 20.02 nm) and (30.76, 24.26, 19.60 nm)
for both the (FE-SEM) and (TEM) results and for each wavelengths used
(532, 1064, 1320 nm) respectively. The (UV-Vis) results showed that the
absorbance increases with increasing number of laser pulses and at the same
wavelength. The (SPR) peaks were almost constant with increasing number
of pulses, but showed a shift towards short wavelengths (towards blue) with
increasing wavelength, where (Aspr) was (406, 405, 400 nm) for wavelengths
(532, 1064, 1320 nm), respectively. It was also shown that the SPR peaks were
shifted towards the long wavelengths (towards the red) after irradiation with
(UVC) rays, where the (SPR) peaks became (416, 408, 404 nm) for
wavelengths (532, 1064, 1320 nm), respectively. The results showed that there
is an increase in the optical energy gap values with increasing the wavelength
of the laser used and for the same number of pulses, where (E,°"") was



(2.30, 2.65, 2.74 eV) at the number of pulses (100) and (2.58, 2.64, 2.74 eV)
at the number of pulses (200) pulses and (2.57, 2.63, 2.73 eV) for the number
of pulses (300) pulses and for wavelengths (532, 1064, 1320 nm),
respectively. However, (E,*"") showed a different behavior after irradiation
with (UVC) rays, as it decreased with increasing irradiation time, where it
decreased from (2.70-2.60 eV), from (2.64-2.57 eV), and from (2.50-3.9 eV)
for each of the wavelengths used (532, 1064, 1320 nm), respectively.
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