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Abstract

In this work, colloidal SnO, nanoparticles were prepared by laser
ablation of tin target immersed in solvent (deionize water) without the use
of any chemical/surfactant. The effects of solvents, laser energy and
number of pulses on the morphology, optical, chemical and electrical
properties, of the synthesized nanoparticles were studied on glass substrate
using defferent pulses at (1000 - 1500 - 2000) pulses.then Eg = ( 3.57- 3.8 -
3.85) and the average grain size found to be about (218 nm) while the
RMS value about ( 0.859 nm).

Keywords: SnO, nanoparticles, X-ray diffraction, Morphology, AFM,
SEM, Optical Properties.
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1. Introduction

The metastable stages as far as oxides could be created when a
strong target is inundated in a liquid medium and the laser shaft is engaged
through the fluid onto the objective surface [1]. A beat ruby laser was
connected to remove a high immaculateness iron inundated in water to plan
iron oxide. This system is called Pulsed Laser Ablation in liquid (PLAL).
From that point forward, PLA in liquids has been demonstrated as a
promising method to deliver nanomaterials. Among every one of the
techniques that were connected to plan nanostructure materials, PLA in
liquids has one of a kind component of being a spotless and basic what's
more, it doesn't oblige unique and complex setup, for example, vacuum
chamber and sputtering unit. Likewise, chemicals such as surfactants can
be included into liquid media in PLA technique to control the size and
accumulation condition of nanoparticles. Points of interest of the
instrument of PLA in liquid and the creation of the nanostructure materials
have been accounted for in an audit by Yang [2]. SnO, is sort
semiconductor precious stone with direct band crevice (3.7 eV at 300 K)
having high excitonic tying vitality (130 eV). SnO; has been connected in
numerous applications, for example, straightforward directing covering of
glass, gas sensors, sunlight based cell, and warmth mirror [3-5]. SnO,
nanostructure can be manufactured utilizing methods, for example, particle
sputtering [6], sol-gel [7], converse cell [8], warm vanishing [9] and
surfactants intervene [10,11]. The present work is continuation of Tin
Oxide center toward union of metal oxides like nano-ZnO and nano-
Zn0,.using PLAL method [11-12].

2. Experimental processers

SnO, utilizing PLAL system as a part of water and laser based
setup was outlined and manufactured by regional standards as portrayed in
Figure (1) .A high-immaculateness metallic Tin (0.5mm thick, and virtue
99.999% secured from Sigma—Aldrich) was settled on the base of glass
cell as an objective, and was pivoted by a natively constructed attractive
stirrer to maintain a strategic distance from profound covering and to
accomplish consistency in removal procedure.Commonplace laser
heartbeat vitality for PLAL procedure was 180 factory joules per beat. The
laser pillar was collected by a lens with a optical length of 250mm keeping
in mind the end goal to get adequate laser removal. After 40min laser

238



JOURNAL OF COLLEGE OF EDUCATION..... 2606....... NO.T

illumination, ayellow colloidal arrangement of SnO, basednanomaterials
was acquired. The colloidal suspension was isolated from water after laser
light utilizing rotator process .A mixed bag of systems were connected for
the portrayal of orchestrated SnO,. X-ray diffraction (XRD) (Shimadzu
XRD Model)

was utilized to focus crystalline stages and normal crystalline size.
Photoluminescence spectra were considered utilizing a Spectroflurometer
(Shimadzu RF-5301 PC) outfitted with (150 w) Xe light as the excitation
source. The optical absorbance of the deionized water solution containing
SnO2 nanoparticles was measured in the wavelength between 200 and
532nm at room temperature using a JASCOV-570 spectrophotometer. UV—
visible spectrometer was utilized torecord the UV-visible retention spectra.

355 nm

Solution

Target

Magnetic Stirrer

Figure 1: Typical setup for synthesis of nano-SnO, using pulsed laser
ablation in liquid.

3. Results and discussions

The X-ray diffraction investigation of SnO,-NP arranged by PLAL
strategy in water was done on a dry film got by drop covering nanoparticles
suspension on glass substrate and vanishing the water. Figure (2) delineates
the XRD range of combined SnO,-NP utilizing PLAL as a part of
deionized water. The diffraction range furthermore, entomb plane dividing
of the items were in concurrence with the standard diffraction example
of SnO,, affirming the arrangement of SnO, nanocrystals suggesting
that removed Sn species were by one means or another oxidized in the
vicinity of water. The primary overwhelming crests of SnO, were
recognized at 26= 26.660, 34.18¢, 52.3¢, 61.34c, 64.4° and 65.54° which
relatingto (110),(101),(211),(112),(301)and (30 2)and the three
solid crests are allocated to the (1 1 0), (1 0 1) and (2 1 1). The cross
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section parameters of SnO, which speak to the tetragonal rutile were
assessed by the mathematica [9]:

sinf — % e e e B
2V @2 T2

Where A is the wavelength of the occurrence X-beam, h, k, | are mill
operator lists, 8 is the diffraction edge and an and c are the cross section
parameters. In this manner, the grid parameter a =4.741a and ¢ = 3.187.
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Figure 2: XRD spectra of (a) Tin target and (b) SnO, nanoparticles
synthesized by laserablation in deionized water.

In order to conduct the absorbance, one of the cell filled with pure
deionized water was kept as a reference and the other one was filled with
deionized water solution containing SnO; nanoparticles. Figure (3) shows
Uv-visible is spectrum of colloidal solution obtained by pulsed laser
ablation of Sn in deionized water. SnO; exciton absorption peak located at
240nm is blue shifted relative to the bulk exciton absorption (532 nm). In
the quantum confinement rang, the band gap of the particle increases
resulting in the shift of absorption edge to lower wavelength, as the particle
size decreases [13].

240



JOURNAL OF COLLEGE OF EPDULCATION..... 2606.......NO.T

L& S

3.5E+11 o OI
3e11 { 1 |
o aseen / 1E-11 t
Z | aen 1 £ e .
: 156431 I ;‘ ‘g 6E+10 P G
~ 18011 : .' 2 aee10 s
z 5€+10 . - R AEas ’/717
s ol : s ) s E+10 '
° 1 2 3 4 5 3% @ 2 7 % z g
b hv (ev) a ks i'l\' {ev) = :
S o ’
3. eeen2 ¥
% s 7 aEen |- —_—
a: Eg=3.57.glass.1000 < e .
b: Eg =3.8. glass.1500 3 ses t
c: Eg =3.85.glass.2000 N i $
- = .
Solution: Water Fooey d
Figure (3) ="l ——]
g o 1 2 3 &
C hv (ev)

Figure 3: The (¢hv)? Vs hv plots for SnO, NPs by PLA in liquid on glass
substrate at (a) 1000 pulses, (b) 1500pulses and (c) 2000 pulses with
(A= 532 nm).

Figure (4) show the surface morphology of the colloidal suspension
prepared by pluse laser ablation in liquid on glass substrate, it’s clearly
obvious the plasma is intense enough to achieve its long life time and high
temperature. in such a conditions, the space asymmetry of distributions is
no longer predomi-nant because the plume region is filled with a high
density of species, Here the influence of aligned media will be much
slighter, As a result the grain size increase and it shape close to a helical
structure this result similar to other work[13, 14] the average grain size
found to be about (218 nm) while the RMS value about ( 0.859 nm). AFM
results show in the following figure (4).
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Figure 4: Typical 2D and 3D AFM images of SnO, NPs in DW, prepared
by PLAL of (a) 1000 pulses, (b) 1500pulses and (c) 2000 pulses.

Table 1: AFM images morphology experimental parameters of SnO,

Solvent Pulse Laser Avg. diameter | Ave. Roughness | RMS
(nm) (nm) (nm)
1000 77.54 0.715 0.859
DW 1500 94.53 1.89 2.19
2000 97.91 5.48 6.51
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Figure (5) shows the typical SEM morphology of fully dense cassiterite
SnO, samples as-prepared and calcined at 300°C. Previous studies on
nanocrystalline SnO, have shown that pure metastable tetragonal phase can
be stabilized when the crystallite size is below a critical size primarily due
to very low surface energy associated with it. When the crystallite size
exceeds this size, the transformation of metastable phase to monoclinic one
occurs due to a decrease in surface energy. The grain size obtained in the
as-prepared SnO, powder seems to be above the critical size needed to
stabilize the metastable tetragonal phase. In the present study, monoclinic
phase could not be stabilized probably due to high degree of agglomeration
and annealing among nanocrystals, which can reduce the surface energy. In
addition, high enthalpy generated due to the high amount of urea also
facilitates agglomeration and annealing among nanocrystals that favors the
tetragonal phase as observed by other researchers [15].

Figure 5: SEM image of SnO, NPs in DW by PLAL of (a)=1000 Pulses,
(b) =1500 Pulses, (c) =2000 Pulses at (A= 532 nm).
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4. Conclusion

Nanocrystalline SnO,, having normal molecule size of 3 nm was
orchestrated in deionized water by PLAL method .

It was portrayed by X-ray diffraction, AFM, UV-visible, assimilation and
photoluminescence. The XRD of the nanoparticles is ordered to rutile
period of tin dioxide with no hint of an additional stag.
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