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Abstract:

This synthetic technique is a costly and suitable use for the thin-film assertion on irregular
surfaces. A bulk section of a thin silver film is reported for the first time into the green synthesis
process. The silver nanostructure film was created by combining an extract of Vitexnegundo leaves
with a silver nitrate solution. The investigation verified that the response time plays a crucial role in
the formation and adjustment of the thin silver thin film's size and shape. UV-Vis spectroscopy, Field
Emission Scanning Electron Microscopy [FE-SEM] with Energy Dispersive X-Ray Spectroscopy [EDX],
X-Ray Diffraction [XRD], Atomic Force Microscopy [AFM], and Photo-Luminescence Techniques [PL]
are used to analyze the properties of the silver film. Ultimately, using films in this application might
mean that they are sufficiently employed for antibacterial research.
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1. Introduction including copper and silver, may be

Because of their unique numerical,
magnetic, and chemical characteristics that
allow for significant material separation [1, 2],
metal nanoparticles were the subject of
scientific attention for the Nobel Prize in
physics this past year. Their size and precise
plane arrangement may also have contributed
to this. Metal nanoparticles have been applied
in a number of fields in particular
[3].remediation, electronic [4-5]. These days,
a wide range of metallic nanoparticles,
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synthesized and employed for a number of
anticipated applications, such as vitamin and
pollutant detection [6-10]. A variety of
techniques, including spray pyrolysis, have
been proposed for the synthesis of Ag film
[11].Consequently, it is evident from the
derivatives that an intimidating metal is fatally
exhausted. We are creating a straightforward
extraction process in order to comprehend
our understanding of Ag thin film deposition.
As reducing agents, leaf extracts from
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vegetation and the manufacture of a thin
coating of silver have gained importance
recently for certain organizations. Among
these, the leaf extract from Vitexnegundo
appears to be a drop in the thin silver film
synthesis [12]. It is calculated that thin silver
films will form when high concentrations of
Vitexnegundo leaf extract are present. The
extracts yield a precipitate and are useful for
negotiating thin layers of (Ag +) to silver[13].
As a result, the sheet is the portion of the
Vitexnegundo leaf that is most comfortable to
work with while doing silver thin film
reduction, a process that creates thin silver
layers on a substrate. A solid tool with
dimensional periodicity is thin-film. Both
chemical and physical methods can be used to
create thin coatings over huge
surfaces.Synthesized thin silver films with
lowering agents in order to use the chemical
reduction process [14]. Produced silver thin
films using the spray coating method, in which
isopropyl alcohol is used to arrange and
change the gel [15]. For ages, silver solutions
have been valued for their antimicrobial
properties, which have been linked to a range
of antibacterial activities since they glow with
small-cell-like toxicity [16].
Vitexnegundo leaf usesA medical leaf called
Vitexnegundo is used in the Philippines to
cure coughs and to keep garlic stored
adjacent to pests. In addition, it is used to
manage mosquitoes. It is utilized in Malaysian
traditional herbal remedies for women's
health, including those for fibrocystic breast
disease, irregular menstrual cycles, and
postpartum care.
The spray pyrolysis process is used in this
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study's non-toxic green synthesis route to
create thin films. It targets varying silver thin-
film concentrations that build up in the glass
plates. The impacts of this film concentration
on the morphological, structural, etc. aspects
are ultimately utilized to quantify the
antibacterial activity of the films in addition to
the amount of growth inhibition.
2. Materials and methods.
2.1 Gathering of botanical and chemical
samples:
Every agent was acquired methodically and
used to encourage cleaning. Silver nitrate
(AgNO3) with a purity of 2 99.5% is purchased
from Sigma-Aldrich. Additionally, glassware is
purchased by Pondicherry Scientific. In the
vicinity of the Annamalai Nagar Botanical
Garden in Chidambaram, Cuddalore District,
Tamil Nadu, India, fresh leaves of
Vitexnegundo are collected. Throughout the
tests, aqueous solutions were prepared using
distilled water.
Scientific name of the plant: Vitexnegundo;
family: Lamiaceae;
common name: five-leafed chaste.
2.2 The leaf extracts preparations:
Sometimes, fresh leaves were being
washed by tap water. After another wash with
distilled water, 10 g of VitexNegundo leaves
are chopped into tiny pieces. The leaves from
the chops are boiled for 30 minutes in 100
milliliters of purified water. In that scenario,
the leaf extract is cooled and filtered via a
filter piece (Whatman #1). The green, pale
yellow filtered extract was kept in a culture
tube. This extract was employed as a
stabilizing agent during the manufacture of
nanoparticles.
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Flowchart for the preparation of a thin silver film

2.3. Preparation of silver thin films:(AgNO3)
Concentrations of 0.025, 0.05, 0.075,
and 0.1 M are used as the precursor solution
for the preparation of silver thin films. It
should dissolve in 50 ml of distilled stream
and be stirred for 10 minutes before being
transferred to a beaker. Additionally, 5 ml of
V. Negundoleaf extract should be added
separately and kept at room temperature. The
solution changed yellow to crimson after 15
minutes, signifying the production of silver. In
order to prepare the glass plate for immersion
in nitric acid for 12 hours, the initial stage in
the manufacture of mainly base thin film
involves the tiny glass slides. Glass plates are
used with a pot handler. Three to four
sections of the glass slides were dried at
100°C on a warm plate before being sprayed
with thin film. The inlet transporter gas
pressure is fixed at two bars. The spray gun
culture was filled with the solution. On the
glass substrate, the silver delicate film was
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present. The substrates that were fixed with
the somewhat deeper tinted film were
removed, flushed, and allowed to dry
naturally. Every assertion of silver thin films
had the identical spray coating conditions
saved. Samples should be taken after cooling
and held at 3000C for two hours in a muffle
furnace. One of the most important factors in
the green synthesis process is temperature.
The particles are often built to the
appropriate particle size by calcining them,
which is typically done in a matrix of some
organic material, such as citric acid. Greater
heat causes more thermal energy to be
assembled, which expands in size. At a fixed
calcination temperature of approximately
300°C, one can generate particles of lower
sizes. Particle size will grow as | raise the
calcination temperature. Small-scale Range of
glass plates: 75 mm.Long x 25 mm, broad 1.30
mm in thickness.
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Table 1

Optimum parameter statement of silver thin films
PARAMETER STATEMENT RATE
Glass temperature 100°c
Height of spraying nozzle 20 cm
Spray rate Sml
Spray time 5 minute
Time connecting spray 30 Seconds
Carrier gas Compressed air of | bar

2.5 Method of characterization

Thin-film samples are used for the X-
ray diffraction evaluation, which allows for
the diagnosis of the crystalline form of their
silver thin film (radiation = 1.5406 A). The
Earth's morphology is studied with a scanning
electron microscope. A spectrophotometer
UV, SHIMADZU, can be used to get the
appearance of optical assimilation at
wavelengths ranging from 200 to 800 mm.
The glass substrate provides a form of
perspective. Glass assemblies are
topographically viewed utilizing a contact
mode and center weight (INNOVA-1B3BE).
3. Results and discussion:
3.1 structural analysis:

In Fig 1 displays the structural analysis
X-ray diffraction pattern for silver thin films at
four different concentrations (0.025, 0.05,
0.075, and 0.1 M). Since the lower
concentrations (0.025 M and 0.05 M), the
overall XRD variability has been amorphous.

An ideal molar concentration is defined as the
peak identified as (111) Face-Centered Cubic
(FCC) silver at a concentration of 0.075 M by
comparing with JCPDS (04-0783) card [18]. At
0.1 M, the anatase peaks grow weaker, which
could be because of the reorientation effect
[19]. The Scherer Equation was used to
calculate the crystallite sizes.

D =Km /B cosb.

Where 8 is the Bragg location, B is the Full
Width Half Maximum (FWHM) radians, and
0.9 is the shape and wavelength (1.5404 AO0).
At a concentration of 0.075 M, the average
crystallite of the silver thin film for the (111)
plane was calculated to be 56 nm. As a result,

the early literature clearly shows the
significant variations in XRD diffraction
between amorphous and nanocrystalline

green produced thin silver films [20].

Intensity (a.u)

(111)

mem,,,m
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Fig.1: XRD patterns of deposited silver thin films by different concentrations.
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3.2 Morphological studies
3.2.1. Surface morphology

Field Discharge Particle size s
determined by scanning electron microscopy,
which uses light emission to detect the
existence of nanoparticles. The green
synthesis silver thin film's morphology is
observed using an ESEM. First, it was
determined that the silver thin film had
formed. Four distinct doses are available:
0.025, 0.05, 0.075, and 0.1 M. A film was
experimentally deposited onto the glass
substrate by heating it to 100 °C, and then
examined under a FESEM. As seen in Fig. 2,
the shape of the conductive layer verified the
connection between the silver nanoparticles.
We were able to see the deposited layer more
clearly and the shape became easier to
understand at higher resolution. The film's
FESEM figure at 0.075M is seen in Fig. 2. In
this instance, spherically shaped silver thin

films were easily visible, and the relationship
between changes became clear [21].In order
to determine the precise size, the film was
seen at 1 um and the transformed into a
superior state (Fig. 2C). Although the Particles
were connected to one another, the
viscosifying  Solution was also visible.
However, at lower concentrations, certain
particles aggregated with other films and lost
their round identity. As a result, strange
formations developed. To determine the
particle range, the sizes of the particles were
measured. Thin layer of spherical shaped
silver with an average diameter of 3694 nm.
Evidence point in time protects the glass
plate's proximity [22]. Image J software was
utilized to precisely determine the particle
size. When synthesizing mass segment silver
nanoparticles using V. negundo leaf extract,
comparative morphology is observed [23].

Fig.2: FESEM images of thin films of silver on a glass substrate at different concentrations
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Fig.3: EDX spectrum of silver thin film at 0.075 M concentration

3.2.1 Composition analysis.

EDX analysis of the synthesized silver
thin film enables you to demonstrate the
crucial steps involved in the films' synthesis.
Ag with O element adjacent to the silver
composite film is suggested by an EDX
examination of an agent sample deposit at
0.075 M. From a compositional perspective,
we found that the silver peaks were identified
accurately and that the EDX spectrum's
carbon signal is obtained from carbon
observations.For the purpose of a thin silver
film, the EDX visual height combination band
in the range of 2 to 4 KeV is usual. The
immediate coating on the glass plate of FIG. 3
is what caused C and S to appear in the EDX
spectrum; the spectrum confirms that the
money is accurately identified. [24]

3.3 AFM studies:

Measurements of AFM images are taken in
order to investigate the morphological
properties of silver thin films placed at various
molar concentrations. The Ag film's AFM
pictures for the 0.025, 0.05, 0.075, and 0.1 M
concentrations have a scanning area of 5 um x
5 um, as shown in the figures. The grains have
varying diameters and are randomly aligned.
In every film, the average surface roughness
(Ra), deposit height, and deposit particle sizes

elSSN1303-5150

were noted. Presence morphology because a
feature in Figure 3 illustrates how the scale's
grain is impacted by the development of
fixation. The circles are distributed uniformly
and homogeneously across the ground due to
the grain. A progressive irregular dispersion of
the grains is superficially dissolved during the
morality's development, resulting in a higher
hardness. Furthermore, the waste
agglomeration shape is observed to take the
form of a purse. For a molecular
concentration of 0.25, 0.05, 0.075, and 0.1 M,
the size measurements obtained from the
AFM ground photos are 15.0 NM, 30.0 NM,
45.6 NM, and 60.2 NM. correspondingly. the
characteristics derived from the XRD data.
where data on a micrometer range is provided
via AFM. The 3D AFM image of Ago thin films
is displayed in Fig. 3. The grains in the image
are perpendicular to the image's ground,
suggesting that the motion is growing
perpendicular to the substrate. The general
roughness of the surface (RMS) is displayed in
Figure 4. The attentions in moles rise from
0.025 m to 0.1 M, while the values range from
114 NM to 428 NM. Grain size is the cause of
the increase in surface roughness [25].
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Fig.4:AFM images of 2D silver thin film at different molar concentrations
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Fig.8:The variation Absorption with a wavelength of thin films of silver on a glass substrate at
different concentrations

3.4. Optical properties

FIG. 8 illustrates a UV-vis absorption
spectrum silver thin film type, which is
synthesized and placed on glass plates for a
one-to-one concentration. The observation
appropriate for the silver thin film design is
correlated with the absorbance peak at 416
NM (A max). The film concentration is
multiplied by the highest depth at 416 NM.
The silver thin film's absorption spectra were
verified to determine when the silver's
character drop through flavones absorption
containing Vitex leaf extract stabilized the
band (X max), making it easier to move to the
long wavelength location and more indicative
of the incidence and composition of round
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silver-cut thin films than previously known. By
using a film focus, this recording also enables
a thin silver film's element size to increase.
Since the combination spectra of a thin silver
film synthesize next to single concentrations
as revealed in fig. 8, the element mass of the
silver film should be taken into consideration.
It points to a 2.98 EV excitation inclusion
height at 416 nm. It is confirmed that when
the focus increases, the particle size will excite
the engaged bands in states above the Fermi
stage.

Band gap energy (e) :%
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where h is the board constant, c is the speed
that is too low, and A is the wavelength. The
sequential process of dispersing hollow
photons and electrons causes a force loss,
which is followed by a bright, radioactive
recombination of the electron image from a
crowded hollow cavity [31]. Figure 10
demonstrates that, for one-by-one knowledge
of the thin silver film, there can be no change
in function (X max = 418 nm), confirming a
steady and continuous deposit of silver thin
film.

3.4.1: Optical bandgap

Using the Tauc model (ahv) = A (hv-Eg
)n, the optical bandgap energy was calculated.
If hv is the photonic energy and a is the
absorption coefficient, then For instance, the

optical bandgap is a constant for a direct
transition; the value of this constant varies
with the evolution's surroundings and is equal
to % for both direct and indirect transitions. A
plot of (ahv) 2 is proposed in Figure 9 to
compare with the photon energy (hv) of the
thin silver thin film. From 3.65 to 3.74 eV, the
obtained optical bandgap increases with the
addition of unusual quantities of 0.025, 0.05,
0.075, and 0.1 M, respectively. Standards are
significantly higher than the bulkiness rates of
rutile and anatase, which are payable in the
vicinity of the nano-size pattern [27, 28]. The
morphological alternative and the
enhancement of the crystalline section of
anatase can be attributed to the variation in
band gap cost for a single concentration [29].
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Fig.9: variation of (ahv) 2 vs hv of silver thin films

3.4.2.Photo Luminescence (PL) spectrum
study

FIG. 10 displays the
photoluminescence (PL) evaluation results for
the cultured samples. The PL spectra indicate
small offsets toward a wavelength reduction
(blue shifts). when concentrations increase.
According to the fluctuation of the PL spectra
with  evolutionary  concentrations, the
extended states are confined [30]. PL spectra
of silver thin layers on glass plates. The thin
film Ag's peak PL is observed at 418 nm for all
special concentrations. It has been previously
reported that the electron excitation of the
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engaged bands in states above the Fermi
stage is responsible for the thin film
luminescence of thin films of silver. The
sequential process of dispersing hollow
photons and electrons causes a force loss,
which is followed by a bright, radioactive
recombination of the electron image from a
crowded hollow cavity [31]. Figure 10
demonstrates that, for one-by-one knowledge
of the thin silver film, there can be no change
in function (X max = 418 nm), confirming a
steady and continuous deposit of silver thin
film.
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3.5. Antibacterial activity

The 0.075 M silver thin film
antibacterial has been modified to take into
account the application of an agar diffusion
method. The thin silver sheet was filled with
agar additive in the past. The entire plane of
the Ag thin film is diffused by complementary
agar. It was determined that the area around
the glass plane and anywhere there was Ag
film coating inside the component had an
eruption of microorganisms. When compared
to S. aureus and E. coli, the samples exhibit
effective antibacterial activity. The agar plate
was then infected with E. Coli Lifestyle
bacterium. It was discovered that the silver
thin film inhibition zones and the silver ion
inhibition zones are qualitatively
equivalent.Greater in size than the thin film

see
Wavelength (nm )
Fig.10: Photoluminescence of thin films of silver synthesized at different concentrations

S50 €60 650 700 7358 800

inhibitory zones are E. Coli bacteria. Cash for
S. aureus cases. Because of this, it is
challenging to explain the precise localized
toxicity of the initial silver and the silver thin
film suspension [32].has suggested that the
oxidative charge and impurity of silver are the
precise causes of the toxicity of thin silver
films. On the other hand, it is uncertain how
much the toxicity of the thin silver film
correlates with the kind of toxicity connected
to the soon-to-end thin silver film in order to
sequence the released silver ions. It has been
reported that the thin silver coating enhances
the inhibition of microorganisms by
penetrating battery cell partitions, causing
breakdown inside the plasma layer and

ultimately leading to the death of bacterial
cells [33].

3.6. Conclusion

The quick synthesis of a thin silver film
from Vitexnegundo leaves because a dipping
agent is uniformly hasty even at extremely
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high concentrations. It was previously
recommended for this study to alter a step in
the skilled synthesis of a stable silver thin film
employing Vitexnegundo leaf extract at room
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temperature. This straightforward, quick,
affordable, environmentally friendly method
successfully biosynthesizes thin silver films
without the need for external stabilizers or
reducing chemicals.The thin film of Ag's cubic
FCC structure was validated by XRD
measurements.Noble metals were shown to
be present on the film's surface by AFM
testing, which also revealed that their size
increased with concentration. Furthermore,
the size division of silver thin film was
significantly impacted by the first focus on
silver nitrate. The produced silver thin films
will be characterized by PL, FE-SEM, EDX, and
UV-vis absorption spectra. In contrast to S.
Aureus and E. Coli, the biogenic silver thin film
demonstrated effective antibacterial
properties. Vitexnegundo leaf extract needs
to be further researched at the Ag film bio
synthesis in order to show promise for use in
the hygiene and medical domains.

REFERENCES

[1] Valkonen E, Ribbing C G, &Sundgren J
E., (1986)"” Optical constants Of thin
silver and titanium nitride films”
journal of Proc of SPIE, 652: 235-242.

[2] Shinde N M, Lokhande A C,
&Lokhande C D.,(2014) “A green
synthesis method for large area silver
thin film containing nanoparticles”
Journal of Photochemical
Photobiology B,136: 19-25.

[3] Vanaja M, Paulkumar K, Baburaja M,
Rajeshkumar S, Gnanajobitha G,
Malarkodi C, Sivakavinesan M,
&Annadurai G.(2014), Degradation of
methylene blue using biologically
Synthesized silver nanoparticles J.
Bioinorganic ChemAppl, 742346.

[4] Zhou J, Ralston J, Sedev R, & Beattie D
A. “Functionalized gold nanoparticles:
Synthesis, structure and colloid
stability”, Journal of Colloid Interface
Sci, 331, 2015, 251-262.

[5] He S, Chen H, Guo Z, Wang B, Tang C,
Feng Y. & High J.“Concentration silver
colloid stabilized by a cationic Gemini
surfactant”).Colloids Surf A, 429,
2017, 98-105.

elSSN1303-5150

@

[6] Demirkiran N. A” study on
preparation of copper powder
without an external electrical current
source “J.RevChim, 64, 2015, 378-
381.

[7] Huang X, EL-Sayed M A, “Gold
nanoparticles: Optical properties and
implementations in cancer diagnosis
and photo thermal therapy” J. Adv
Res, 1, 2010, 13-28.

[8] WanglJF,LihJ,ZhouZY, LixY, LiuJ,
& Yang h Y. “Tunable Surface-
plasmon-resonance wavelength of
silver island films”J. Chin Phys B,
19,2010, 11731.

[9] Pingali kc, Rockstraw D A, & Deng S.
“Silver nanoparticles from ultrasonic
spray pyrolysis of aqueous silver
nitrate” J. Aerosol SciTechnol, 39,
2005, 1010-1014.

[10]Shinde n M, Lokhande A C, Bagi J S,
&Lokhande C D. “Biosynthesis of large
area (30x30 cm2) silver thin films” J.
Mat Sci Semiconductor Process, 22,
2014, 28-36.

[11])Jain.D, Daima.H, Kachhwaha, Kothari’s
&Digest.J,“Synthesis of eco-friendly
silver nanoparticles using Allium sp.
and their antimicrobial potential on
selected vaginal bacteria “journal of
biological sciences page,2018,12.

[12]Philip.D, “Green synthesis of gold and
silver nanoparticles using Hibiscus Rosa
sinensis” Physical E: Low-dimen. Sys.
Nanostructure.42, 2010, 1417-1424

[13]Berger T J, Spadaro J A,& Chapin S E
and Becker ,“Synthesis of Ag-TiO2
composite nano thin film for
antimicrobial application”
Nanotechnology 22,2011, 115.

[14]Stefanska J, Socha R P.,”Preparation of
silver nanoparticles via chemical
reduction and their antimicrobial
activity” J. Physicochemical Probl
Miner Process, 45,2010,85 98.

[15]Guzmédn M G, Dille J, &GodeT S,
“Synthesis of silver nanoparticles by
chemical reduction method and their
antibacterial activity”, Int).Chem
Bimolecular Eng, 2, 2009, 104-111.

www.neuroquantology.com

154



NeuroQuantology | December 2020 | Volume 18 | Issue 12 |Page 144-156| doi: 10.48047/nq.2020.18.12.NQ20249
DEEPA.G et al/Green Synthesis Technique for Employing a Vitex Negundo Leaf Extract and Implementing Spray Pyrolysis to Characterize

Silver Thin Films

[16]Vodnik V, BoZanic D K, Bibic N, Saponijic
Z V, &Nedeljkovi¢ J M. “Optical
properties of shaped silver
Nanoparticles”). Nanosci
Nanotechnology, 8, 2009, 1-5.

[17]Shinde n M, Lokhande A C, Bagi J S,
&Lokhande C D. “Biosynthesis of large
area (30x30 cm2) silver thin films” J.
Mat Sci Semiconductor Process, 22,
2014, 28-36.

[18]Shivakuar, Thradevi.C&Renganathan.S,
(2012)”A green synthesis method for
large area silver thin film containing
nanoparticles “Sci. Asian J. Pharm. Clin.
Res., 5.

[19]Mallikarjuna K, Sushma NJ, Narasimha
G, Manoj L, & Raju BDP,(2014)”
phytochemical fabrication and
characterization of silver nanoparticles
by using Pepper leaf broth “Arabian J
Chem 7:1099-1103.

[20]Shivakuar, Thradevi.C&Renganathan.S,
(2012)”A green synthesis method for
large area silver thin film containing
nanoparticles “Sci. Asian J. Pharm. Clin.
Res., 5.

[21]Xu.H.X&Kall M, “Surface-Plasmon-
enhanced optical forces in silver
nanoaggregates” Phys Rev Lett 89,
2002,246.

[22]Li, Y., Wu, Y.; Ong, B.S. “Facile
synthesis of silver useful for fabrication
of high-conductivity elements for
printed electronics”). Am. Chem.
Soc.127, 2005, 3266—3267.

[23]Smitha S.L, Nissamudeen K.M, Philip.D,
&Gopchandran K.G, “Studies on
surface  Plasmon resonance and
photoluminescence of silver
nanoparticles", Spectrochimicaacta
part A, vol. 71, 2008, pp. 186- 190.

[24]Shri Vishalini R. and P. Rajasulochana
A, “Novel approach to synthesis and
characterization of silver nano particles
of feverfew seeds” Journal of Chemical
and Pharmaceutical Research, 8(1),
2016, 690-697.

[25]Vijayakumar, Priya.K, Nancy
F.T,Noorlidah.A&Ahmed
A.B,“Biosynthesis, characterization and
anti-bacterial effect of plantmediated

elSSN1303-5150

@

silver nanoparticles using Artemisia
nilagirica” International network for
natural sciences vol. 41, pp,2013, 235-
240.

[26]Yamlahi.zZ, Salem.M,
Gaidi.M&Elkhamkhami.J,”Effect of ZnO
concentration on structural and optical
properties of ZNo thin films deposited
by spray pyrolysis” Advanced Energy
International Jouranal (AEl), vol.2,
2015, no.4.

[27]Rossetti.R, Hull.R, Gibson & J.N, Brus
L.E, “Recent advances in the
preparation of semiconductors as
isolated nanometric particles: new
routes to quantum dots’. Phys. Chem.,
82,1989, 552.

[28]Senthil T.S, Muthukumaraswamy.N,
Balasundaraprabhu .R, &Senthil
Kumaran C.K, “Zinc doped Titanium
dioxide (TiO2: Zn) thin films were
deposited onto glass substrates by the
spray pyrolysis technique with the
substrate  temperature”).  Nanosci.
Nanotechnology. 1, 2012, 06—09.

[29]Moses EzhilRaj.A, Agnes.V,
Benalothy.V, Ravidhas.C,
Wollschlager.J, Suendorf.M,
Neumann.M,

Jayachandran.M&Sanjeeviraja,“Highly
oriented and physical properties of
sprayed anatase Sn-doped TiO2 thin
films with an enhanced antibacterial

activity” Applied Nanoscience

519,2010, 129-135.
[30]Senthilkumar.V, Jayachandran.M,

&Sanjeeviraja.C,“Photo catalytic

Activity Enhancement of Anatase TiO2
by Using TiO “Journal of Nanomaterial
,2014,volume, 9.

[31]Zheng.), Ding.Y, Tian.B, Wang.Z&
Zhuang x, “Luminescent and Raman
Active  Silver Nanoparticles with
Polycrystalline  Structure” American
Chemical Society 130, 32, 2008, 10472-
10473.

[32]Smitha.S, Nissamudeen XK,
Philip.D&Gopchandran.K,“High Raman-
to-fluorescence ratio of Rhoda mine 6G
excited with 532 nm laser wavelength
using a closely packed, self-assembled

www.neuroquantology.com

155



NeuroQuantology | December 2020 | Volume 18 | Issue 12 |Page 144-156| doi: 10.48047/nq.2020.18.12.NQ20249
DEEPA.G et al/Green Synthesis Technique for Employing a Vitex Negundo Leaf Extract and Implementing Spray Pyrolysis to Characterize

Silver Thin Films

monolayer of silver nanoparticles”
Applied Optics Vol. 55, Issue
22,2016,pp. 6125- 6129.

[33]Kim S, Choi J E, Choi J, Chung K H, Park
K, YiJ and Ryu D Y,“Synthesis and study
of silver nanoparticles for antibacterial
activity against Escherichia coli and
Staphylococcus aureus”  Advances,
2018,Volume 9.

elSSN1303-5150

www.neuroquantology.com

156





