Australian Journal of Basic and Applied Sciences, 11(2) February 2017, Pages:

AUSTRALIAN JOURNAL OF BASIC AND ,
APPLIED SCIENCES Australian

Journal of

Basic and Applied Sciences

ISSN:1991-8178 EISSN: 2309-8414
Journal home page: www.ajbasweb.com AENSI Publisher

BAS™

Synthesis and Characterization of Ag Metal Nanoparticles Prepared in
Different Solutions Using Nd-YAG Pulsed Laser

S. M. Thahab

University of Kufa, Electronics and Communication Department, Faculty of Engineering , 21 Najaf, IRAQ

Address For Correspondence:
S. M. Thahab, University of Kufa, Electronics and Communication Department, Faculty of Engineering , 21 Najaf, IRAQ

ARTICLE INFO ABSTRACT

Article history: Naonosecond Nd:YAG laser was utilized as a part of the vast majority of tests achieved
Received 18 December 2016 up today. Aside from the vitality of laser pulse energy, the aftereffects of laser removal
Accepted 16 February 2017 in fluid stage rely on upon numerous other test parameters: laser wavelength, time of
Available online 25 February 2017 removal investigation, blending conditions and centering conditions. The Exact impact

of a significant number of these components is not clear up today. In the event that
most of the takes a shot at laser removal of fluid was performed in immaculate water

Keywords: (the fundamental inspiration for these works is SERS application or in watery
Nanoparticles; Absorption; Nd-YAG arrangements, a few specialists made their trials in various natural solvents. Silver (Ag)
laser; Laser ablation nanoparticles (NPs) were synthesized by pulsed (Q-switched, 1064 doubled frequency-

Nd: YAG). The laser ablation of silver metal plates has been performed by immersing
these metal plates in deionised water DDW and NaCL solvent. The pulsed laser
ablation in liquids (PLAL) process preformed with different laser shots such as 15 and
30 pulses and laser pulse energy of(600-900) mJ and liquid depth is 8 mm. The
formation efficiency of PLAL process was quantified in term of the absorption
spectrum peaks. The absorption spectra Ag shows a sharp and single peak around
412 nm indicates the production of pure and spherical Ag NPs with an average size in
the range of (5- 20) nm. There is a simultaneous possibility of on-line observation of
the nanoparticles formation via measuring the variation in nanoparticles absorption at
the peaks observed. Changing the way of the fluid environment is a simple and flexible
way to control the size appropriation and strength of silver colloidal nanoparticles.

INTRODUCTION

Silver and gold nanoparticles Ag NPs have been widely used during the past few years in various
applications, such as biomedicine, biosensor, and catalysis (Mafune et.al.2000). Silver nanoparticles are of
interest in light of the spellbinding properties which can be joined into antimicrobial applications, biosensor
materials, composite strands, mending things, and electronic segments (Kim et al. 2005).

The removal effectiveness and the attributes of created nanosilver particles rely on many components, for
example, the wavelength of the laser impinging the metallic concentrate on, the length of the laser beats (in the
nanosecond organization), the laser fluence, the expulsion time traverse and the intense liquid medium, with or
without the closeness of surfactants (Kim et al. 2005; Tarasenko et al. 2006; Kawasaki and Nishimura 2006).
One vital preferred standpoint of laser removal procedure contrasted with different strategies for generations of
metal colloids is the nonattendance of compound reagents in game plans. Thus, faultless and uncontaminated
metal colloids for further applications can be set up by this technique (Tsuji et al. 2002). Silver nanospheroids
(20-50 nm) were set up by laser evacuation in water with femtosecond laser heartbeats at 800 nm (Tsuji et al.
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2003). The improvement viability and the degree of colloidal particles were differentiated and those of colloidal
particles organized by nanosecond laser beats.

Few physical and substance techniques have been utilized for incorporating and settling silver and gold
nanoparticles (Suji et al. 2002). The most prominent compound methodologies, including synthetic lessening
utilizing an assortment of natural and inorganic decreasing operators, electrochemical systems, physic-
concoction diminishment, and radiolysis are generally used in the blend of silver nanoparticles. Starting late,
nanoparticle amalgamation has been among the most captivating consistent areas of demand, and there is
creating insights with respect to deliver nanoparticles using actual altruistic techniques (green science). Green
amalgamation approaches join mixed valence polyoxometalates, polysaccharides, Tollens, normal, and the
enlightenment system which has inclinations over conventional techniques incorporating engineered
administrators associated with natural noxious quality. (Dowling et al. 2003)

One critical preferred standpoint of the laser removal system contrasted with different strategies for
generations of metal colloids is the nonappearance of substance reagents in arrangements. Thusly, unadulterated
and uncontaminated metal colloids for further applications can be set up by this procedure (Kabashin and
Meunier 2003). In this research silver and gold nanoparticles have been set up by physical blend approach. Most
vital physical methodologies incorporate dissipation buildup and laser ablation. The ablation effectiveness and
the attributes of delivering nanosilver particles rely on many components, for example, the wavelength of the
laser impinging the metallic focus on, the span of the laser beats, the laser fluence, the removal time term and
the successful fluid medium, with or without the nearness of surfactants.

The point of this work is to exhibit the impacts of encompassing particles on nucleation, development
instruments and size conveyance. Changes in the fluid environment utilized as a part of laser removal give a
basic and adaptable strategy to adjust the properties of nanoparticles.

Experimental Details:

Silver nanoparticles were set up by laser removal of a silver target. The objectives with 3mm thickness and
a faultlessness of 99.99 were washed with ethanol and deionized water to clear trademark blends in an ultrasonic
cleaner. The cleaned target was made plans to the base of a glass vessel stacked with 50 cc of the strategy.
Deionised water and NaCl orchestrate (2.0 M) were used as the liquid environment for laser launch.

The sample surface was kept at 10 mm. In the midst of laser clearing, the specimen was swing physically to
ensure uniform expulsion and to keep up a basic segment from a Completing effect. Nd:YAG laser with a focal
wavelength of 1064 nm and heartbeat length of 8ns was used in removal handle. The laser was working at a
wealth rate of 6 Hz. The Gaussian laser shaft was secured by a procedure of optical segments and gave at the
standard scene to the surface of the goal. After 5min of flight the UV-Vis annihilation spectra of silver colloid
was in a flash measured by a spectrophotometer (Shimadzu UV-1650 PC). The surface morphology of the
particles was examined by electron microscopy (INSPECT-550) and SPM AA3000 AFM supply by Angstrom
co.

RESULTS AND DISCUSSION

Fig. 1la and bdemonstrates SEM picture and EDX of silver nanoparticles arranged in deionised water
individually. As can be evidently observed, no aggregate happened and the size scattering is slim with an
ordinary size of (5-20) nm. In all media as shown up in SEM pictures, the silver nanoparticles are circular fit as
a fiddle. Likewise, expanding of the elimination spectra in NaCL (fig.5) is identified with the wide size
appropriation of the particles as affirmed by SEM pictures. These perceptions recommend that the size
appropriation and strength of nanoparticles rely on upon the way of the encompassing fluid situations amid
removal (Pyatenco et al. 2004, Tsuji et al. 2002).
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The sizes and morphology of Nano-Ag was analyzed by utilizing a transmission electron magnifying
instrument (TEM). The outcomes demonstrate that the Nano-Ag was in a round shape and has a normal size of
10 nm (Fig. 2). Fig.3 demonstrates AFM pictures of Ag NPs. An expansion in the development rate brings about
a more extensive size appropriation with a more noteworthy normal size of nano-molecule which is around 10
nm. High polar atoms, for example, NaCl or little size polar particles, for example, DDW limited the
development instruments. As mentioned above, in NaCl in light of the high dipole of encompassing atoms, the
covering of solid electrical twofold layers makes an adequate electrostatic horrendous drive between
nanoparticles. Consequently, no total and precipitation happen and the colloidal arrangement is steady (Tilaki,
et al. 2006, Tarasenko et al. 2006)
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Fig. 2: TEM image of Ag NP on silicon substrate Fig. 3: AFM images of Ag NPs(a) volume percentage
(b) 3D image of AgNPs

optical properties of AgNPs were considered by optical estimations of fluids that contained silver
nanoparticles as appeared in fig.4. All estimations were performed rapidly after the arrangement of
nanoparticles. In the water, optical decimation, it stays unaltered despite taking following a few days. Because
of the development system, the greatest of the optical annihilation at various circumstances after removal
showed some red shift of peak wavelength. (Tilaki et al. 2006, Tsuji et al. 2002).
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Fig. 4: The absorbance spectrum of of Ag NP in DDW a pulse laser number of 15 pulse and laser energy of
600 mJ.

Figure 5 demonstrates the optical absorption spectra of silver nanoparticles on NaCl arrangement at a peak
wavelength of 410 nm is because of surface plasmon. The position and number of the pinnacles are
distinguished by the size, shape and the material kind of the nanoparticles. Expanding of the optical termination
identified with the size conveyance and accumulation of the nanoparticles . Figure 6 indicates optical absorption
spectra of silver nanoparticles arranged at the distinctive number of laser pulses in the range of 15to 60 p. The
spectra show assimilation crests at unmistakable wavelengths situated at 404 and 413 nm individually (Tsuji et
al. 2002
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Fig. 5: The absorbance spectrum of of Ag NP Fig. 6: The absorbance spectrum of of Ag NP
in NaCl a pulse laser number of 15 pulse and in NaCl as a function a pulse laser
laser energy of 600 mJ. number of ( 15, 30, 60 p) and laser energy of

600 mJ.

Figure 7 shows the optical absorbance spectra of Ag NPs is sharp in DDW solution despite the fact that
the width of the spectra increments somewhat in NaCL arrangement. A development in the progression rate
achieves a more broad size allocation with a more conspicuous typical size of nanoparticle. The above results
clear up the effects of the enveloping particles on advancement segments remembering the true objective to
explain the reliance of size, optical properties and soundness of colloidal reactions for the cutoff of the fluid
circumstances (Resano et al. 2015)
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Fig. 7: The absorbance spectrum of of Ag NP in NaCl and DDW at a pulse laser number of 15p laser energy of
600 mJ.

Conclusions:

The size, optical properties and morphology of silver nanoparticles was researched in different liquid
mediums. Silver nanoparticles was set up in NaCl, and deionised water media. Silver nanoparticles in a
deionised water showed a slim size scattering and a wavelength of most prominent optical demolition at 408nm.
It was observed that the Ag colloidal plan was consistent and no precipitation appears. In NaCl areasonably
restrict assess flow with and a wavelength of most prominent optical disposal at 410 nm were gotten. High
polar atoms give a strong, incorporating electrical twofold layer, which maintains a strategic distance from
improvement, gathering and precipitation. In this way changing the strategy for the fluid environment is a
fundamental and adaptable approach to manage,control the size dispersal and security of colloidal silver
nanoparticles. Transmission electron microscopy was used in the depiction of the size and condition of particles.
Optical end spectra were furthermore used to gag and study the optical properties from 300 to 900 nm. Colloidal
plan is relentless and no precipitation appears. In deionized water a somewhat limit measure appropriation was
observed. Nucleation, development and conglomeration components are identified with the extremity of the
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fluid environment. High polar atoms give a solid, encompassing electrical twofold layer, which counteracts
development, conglomeration and precipitation. Subsequently changing the way of the fluid environment is a
simple and flexible way to control the size appropriation and strength of silver colloidal nanoparticles.
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