FV-5) L5000 (58 (gly 03led) VFAY¥ Blsl — 33 05led — wadmn Jlu el g0 (wkige 3 op 9 Slaka T3

g0 (cwikigo 39 (g8 ST

ma.iaumajlesi.ac.ir

&o 53 4l giNA:YAG 30 b ool angd 0,8 xS 9ili 031l g (559993590 <6598 (2195 (o1 2

P ol (5500 wol> Toolo¥ gy (guten ygupME (g T (59085 gl Ly M Gilobs (5500 yluw!

gy o ol el el glacsslid 5 Slge AELs mazze ¢dl o sixio olKtils i) pwliss )5 -

Ol el el sl 3l 5 olge BRI moizme ¢ynil Slo o olStils bl -¥

Ol sl sl pole 0aSails S 5u8 0,5 () e plel (5l oKl Lokl ¥

Sl el el glacs5lis 5 Sl AIELS maizme ¢t o ixio oKty ¢ ies —F

Sl el el glacsslis 5 Slge AELS maizme ¢t o ixio oKl ¢ s -0

h.naderi@mut.ac.ir*
sonS Ao cleMbl
953 3ol L (LAL) wle 55 55 Sl f o 0 ol 4 0,8 D3 56 Cole (555 i Jaoms 5 J glons (slos i s sb i aalllas 1 55 VE-Y/Ye ) redl e
pla 5 Lo (sles 53 Ve PF M 5OFY NM (slag gl sb 53 LAL iy 5l eslizal Lo 5 O3 5628 8 )13 ) 13550 456 56 NAIYAG VECY/PAIYY 1 h iy
SVFPNM o g sb) gy (slos 5 snd sk (3L 51 oy 2252 Jooee s 5 VPP NM 2 pad s 4 b gy o gl g o ks i e OT o 5 15319 oS’

sk 5 CDS) Sl w53 it o CTAC) 4y IS 55 50T Jizo (657 i e sl ¢ oie ST (sladasme 53 085 3 46 i (lasms slos
b (UV-VIS) rinl b S e 6558 (i b o ZIT Sloks 2w D33 56 b amintia sl 28,8 ol (PVP) 05 e s
(AFM) 51 g5 5 Sy Sen o FE-SEM) lis Jo o8 s, 35 80 S s Sen «(DLS) (Salis 555 3l (AAS) sl e
Sy glassl s a3l 483l 0Lt pls s aslizel (XRD) oSol 5 51 5801 5 HR-TEMD Y L350k (6 s (55 2501 S S
57255 D3 0l glls Caliina gladams 3 003 e D3 Sl i b 5 slos sl3 d pnd b ST ool d o B
S5k 5 D3 5 e 5 Kile e FWAPPM L 41 SDS Jlowe 55 D3 56 A5 0338 Ol (2 3VL i bl o 5557 S5 5050

AT Cs w FENM 520 NM Ll s 55 4 XRD s HR-TEM (ba 50T 4 a5 b O szal Loes 53 0k 52 0 85 Sl )3

o % Ql)é 5.:1.» e
Syl Gl b anld
oS Syl

Investigating Optical Properties, Morphology and Size of Silver Nanoparticles Prepared by Nanosecond
Nd:YAG Laser in Liquid

Ehsan Naderi-Samani'®, Reza Shoja Razavi?, Mahdi Gholampour?3, Mahdi PooladZadeh?, Hamed Naderi-Samani®
1, 2, 4, 5- Faculty of Materials and Manufacturing Technologies, Malek Ashtar University of Technology, Tehran, Iran.

3- Assistant Professor, Physics Group, Faculty of Basic Sciences, Imam Ali University, Tehran, Iran.
* h.naderi@mut.ac.ir

Article Information Abstract

Original Research Paper In this study, the effect of wavelength, liquid temperature and synthesis environment on the nature of silver

Doi: nanoparticles prepared by laser ablation in liquid (LAL) using nanosecond Nd:YAG laser was investigated.
- Silver nanoparticles were synthesized using the LAL method at wavelengths of 532 nm and 1064 nm, at

Keywords: ambient temperature and ice bath in distilled water, and the best results were related to the wavelength of 1064

Synthesis of Silver Nanoparticles nm and ambient temperature. After finding the optimal wavelength and temperature (wavelength 1064 nm and

Laser Ablation Method ambient temperature), silver nanoparticles were synthesized in distilled water, acetone,

cetyltrimethylammonium chloride (CTAC), sodium dodecyl sulfate (SDS), and polyvinylpyrrolidone (PVP).
For the characterization of synthesized nanoparticles from ultraviolet visible spectroscopy (UV-Vis), atomic
absorption spectroscopy (AAS), dynamic light Scattering (DLS), field emission scanning electron microscopy
(FE-SEM), atomic Force Microscopy (AFM), high Resolution-Transmission Electron Microscopy (HR-TEM)
and X-ray diffraction (XRD) were used. The results showed that the size and yield of synthesized silver
nanoparticles are affected by laser wavelength, liquid temperature and synthesis environment. Nanoparticles
synthesized in different environments have nanometer particle size and spherical morphology. The highest
production efficiency of nanoparticles in SDS solution equals 33.8 ppm. According to HR-TEM and XRD
analysis, the size of nanoparticles and crystallite of silver nanoparticles synthesized in an acetone environment
were 65 nm and 44 nm, respectively.

Colloidal Solution.
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