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Abstract - In the current study,facile Synthesis of silver
nanoparticles were initiated from precursor silver nitrate,
chitosan as a capping agent and reducing agent citrate.
Characterization and confirmation of fabricated Ag NPs
were accomplished by Fourier transforms infrared (FT-IR),
X-ray diffraction (XRD) and scanning electron microscope
(SEM) analysis. In the FTIR spectrum of chitosan capped
silver nanoparticle, band appeared at 1640 cm-1 which
revealed the attachment of silver to nitrogen atom. XRD
pattern has indicated that Ag NPs were nanorods and
crystalline in nature (JCPDS card no: 4-0783). SEM image
examined morphology of produced particles.
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I. INTRODUCTION

Nanoscience is a rapidly developing field contributed to
produce a wide range of various synthesized metal
nanoparticles (MNPs). Nanoparticles include different types
of inorganic nanoparticles like metals and metal oxides. Now
a day researcher focused on synthesizing different metal
nanoparticles have drawn significant amount of attention as
they hold exceptional chemical, electronic, mechanical,
magnetic and optical properties which are considerably
different from those of corresponding bulk ones [1-7]. All
With unique physicochemical properties of MNPs and their
shapes, a promising scientific area of research appeared for
biotechnical applications. These Biotechnical applications in
biomedicine [8-12], environmental bioremediation, drug
delivery [13] as well as usage in bioimaging [14] and enzyme
mimetic [15]. Silver is the most noble metal in fabrication of
nanoparticles, one dimensional silver nanostructures
such as nanoparticles (Ag NPs), nanorods, nanowires and
nanotubes. Formation of Ag NPs was attained physically and
chemically by different methods [16-17]. Green synthesis of
MNPs involve naturally biodegradable components such as
linear and derived polysaccharides. Out of them chitosan
source has been paid great attention due to their
biocompatibility, biodegradability and hydrophilic properties
giving them opportunities for various applications [18].
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In  present research work, synthesis of silver
nanoparticles (Ag NPs) achieved by using silver nitrate as a
novel metal precursor. Synthesis was accomplished by green
way using chitosan as capping agent and sodium citrate as
reducing agent. The produced Ag NPs was characterized by
UV-visible spectroscopic analysis followed by Fourier
transform infra-red (FTIR), X-ray diffraction (XRD) and
scanning electron microscopy (SEM).The aim of this work is
to develop knowledge in the green synthesis methods of
silver nanoparticles.

Il. MATERIALS AND METHOD
Silver nitrate (AgNOs; Merck Inc.), Chitosan (Sd Fine
Chem.), Acetic acid (Merck Inc.), Sodium citrate (Merck
Inc.).

A. Preparation of silver nanoparticles

Chitosan (0.5 %) solution was prepared by dissolving
chitosan (0.5 g) in acetic acid (100 ml, 2 %) solution. The
chitosan solution was then filtered to obtain homogenous
solution 10ml of 10mM citrate were introduce in 250 ml
solution of 1Mm silver nitrate. Homogenous chitosan
solution was added to silver solution. The mixture was
stirred and refluxed at 70 . After 60min.reaction this
reaction mixture became turbid yellow in colour indicating
the formation of silver nanoparticles. This indicates the
formation of Ag NPs. These silver nanorods were separated
by centrifuging the samples at 3000rpm for 30 min.
Resulting product was washed with distilled water and then
by 50% ethanol. Resulting product dried at 80°C and
characterised by UV-visible spectroscopic analysis followed
by Fourier transform infra-red (FTIR), X-ray diffraction
(XRD), scanning electron microscopy (SEM).

I11. RESULTS AND DISCUSSION
Fig.1 UV-Visible absorption spectra of reaction mixture
shows A single strong peak with a maximum around 420 nm
is characteristic Amax for AgNPs.
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Fig.1: UV spectrum of Ag nanoparticles

ig.2 depicts FT-IR spectrum of Ag nanoparticles was
rded in solid phase using KBr pellet technique in the

range of 400-4000 cm-1. the FTIR spectrum of silver
nanoparticle shows characteristic absorption band at 1,640
cm-1 which indicate the attachment of silver to nitrogen
atom of chitosan. The absorption band at 3,665 cm-1
occurred because of contribution of chitosan toward the

stab

ilization process. 1070 and 505 cm-1 absorption bands

are due to C-O and C-C bond respectively.
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Fig.2: FT-IR spectrum of Ag nanoparticles

XRD pattern of as prepared silver nanoparticles is
shown in Fig. 3. XRD pattern of silver nanoparticles
matches with JCPDS 4 -0783 shows peaks at 38°, 44.1°,
69° and 77° with plane (111), (200), (220) and (311)
indicating that crystal structure of the nanorods was face
cantered cubic (fcc)
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Fig.3: XRD pattern of Ag nanoparticles
FE-SEM image of synthesized Ag nanoparticles in
Fig.4 shows pure and uniform cubic shaped

nanoparticles. The scanning electron micrographs of
chitosan capped Ag-NPs shows homogenous, dense,
smooth, rod and porous surface structures.
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Fig.4: SEM of Ag nanoparticles

IV. CONCLUSION

In the current study, Ag-NPs were synthesized by
green, eco-friendly, low valued process using silver
nitrate as a metal precursor. Process includes
biodegradable chitosan as a capping agent and reducing
agent sodium citrate. Physical, structural and
morphological properties such as size, shape of Ag-NPs
was characterized by UV—Visible, FT-IR, XRD and SEM
analysis. The characterization confirms the uniform and
pure Ag nanorods. The proposed synthesis process of
nanoparticles can be efficient for large scale industrial
manufacture of Ag nanoparticles.



[1]
[2]

(3]

[4]

[5]

(6]

[’

(8]

[9]

Savita V. Thakare et al./ 1JAC, 8(2), 17-19, 2021

REFERENCES
A.L.Porter,J.Youtie,P.Shapira and D. J. Schoeneck, Refining search
terms for nanotechnology, J Nanopart Res.10(5)(2007) 715-728.
A.V.Nikam,B.L.V. Prasad and A.A. Kulkarni, Wet chemical
synthesis of metal oxide nanoparticles: a review, Cryst.Eng.Comm.
35(20)(2018) 5091-5107.

J.Singh,T.Dutta,K.H. Kim , M.Rawat, P.Samddar and P. Kuma,
Green synthesis of metals and their oxide nanoparticles:
applications  for  environmental remediation. Journal of
Nanobiotechnology, 16(1) 1-24.

Vicky V. Mody, Rodney Siwale, Ajay Singh, and Hardik R. Mody
2010 Current Strategies for Noble Metal Nanoparticle
Synthesis.Journal of Pharmacy & Bioallied Sciences, 2(4) 282—
289.

A. Biswas,l. S. Bayer,A.S. Biris,T.Wang, E.Dervishi, and F.
Faupel,Advances in top-down and bottom-up surface
nanofabrication: Techniques, applications & future prospects, Adv.
Colloid Interface Sci. 170(1-2)(2018) 2-27.

C.J.Murphy,T.K.Sau ,A.M.Gole , C.J.Orendorff,J.Gao ,L.Gou and
T.Li, Anisotropic Metal Nanoparticles: Synthesis, Assembly, and
Optical Applications, J. Phys. Chem. B, 109(29)(2012) 13857—
13870.

HM Manukumar,S Umesha and HN Kumar,Promising biocidal
activity of thymol loaded chitosan silver nanoparticles
(TC@AgNPs) as anti-infective agents against perilous pathogens,
Int. J. Biol. Macromol. 102(1)(2005) 1257-1265.

S.V.ThakareThe Influence of Calcination Temperature on the
Formation of Nickel Oxide Nanoparticles by Sol-gel Method SSRG
int. j. appl. chem. e 8 (1)(2021) 26-29.

S. Iravani,H Korbekandi,SV  Mirmohammadi and B
Zolfaghari,Synthesis of silver nanoparticles: chemical, physical and
biological methods,Res. Pharm. Sci. 9(6)(2017) 385-406.

19

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

J. Venkatesan ,JY Lee , DS Kang,S Anil ,SK Kim ,MS Shim and
DG Kim, Antimicrobial and anticancer activities of porous
chitosan-alginate biosynthesized silver nanoparticles.Int. J. Biol.
Macromol. 98(2014)515-525.
H.Chugh,D.Sood,l.Chandra,V.Tomar,G.Dhawan and R. Chandra,
Role of gold and silver nanoparticles in cancer nano-medicine, Artif
Cells Nanomed Biotechno 146(1)(2018)1-11.

R.Kalaivani,M. Maruthupandy,T. Muneeswaran,A.H. Beevi,M.
Anand,CM Ramakritinan and A.K.Kumaraguru  Synthesis of
chitosan mediated silver nanoparticles (Ag NPs) for potential
antimicrobial applications, Front Lab Med 2(1)(2018)30-35
F.Benyettou,R.Rezgui, F.Ravaux, T.Jaber,K.Blumer,M. Jouiad and
A.Trabolsi,Synthesis of silver nanoparticles for the dual delivery of
doxorubicin and alendronate to cancer cells, J. Mater. Chem. B,
3(36)(2015) 7237-7245

N.YAN,B. Z.Tang and W.X. Wang, In Vivo Bioimaging of Silver
Nanoparticle Dissolution in the Gut Environment of Zooplankton.
ACS Nano.12(12)(2018) 12212-12223.

G.L.Wang ,X.F.Xu ,L.H.Cao ,C.HHe , ZJ. Li and C.Zhang,
Mercury(ii)-stimulated oxidase mimetic activity of silver
nanoparticles as a sensitive and selective mercury(ii) sensor, RSC
Adv. 4(12)(2014) 5867-5872.

S.Iravani, H. Korbekandi S.V. Mirmohammadi and B. Zolfaghari,
Synthesis of silver nanoparticles: chemical, physical and biological
methods, Res Pharm Sci 9(6)(2014) 385-406.

C.Quintero-Quiroz ,N.Acevedo,J.Zapata-Giraldo ,L.E.Botero,J.
Quintero,D.Zarate-Trivifio and V. Z.Pérez,Optimization of silver
nanoparticle synthesis by chemical reduction and evaluation of its
antimicrobial and toxic activity, Biomater. Res.,23(1)(2019) 1-15
KJalaja,D. Naskar,S.C.Kundu, and N.R.James Potential of
electrospun core-shell structured gelatin—chitosan nanofibers for
biomedical applications,Carbohydr. Polym.136 (3)(2016) 1098-
1107.



