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Abstract: Use of plant materials has been considered a green
route and a reliable method for the synthesis of nanoparticles
owing to its environmental friendly nature. Hence an attempt
has been made to synthesize the Zinc oxide nanoparticle
using aqueous neem (Azadirachta indica) leaf extract. The
aqueous leaf extract acts as a solvent with manifold roles as
promoter, stabilizer and template for the synthesis of
nanoparticles. The synthesized ZnO nanoparticle was
characterized using FTIR spectroscopy and SEM analysis.
The results of FTIR analysis of green synthesized
nanoparticle revealed the presence of biomolecules such as
Polyphenols, Carboxylic acid, polysaccharide, aminoacids
and proteins. The results of the SEM studies of green
synthesized ZnO nanoparticle showed the formation of
spindle shaped nanoparticles and Zinc oxide nanoflakes.
Keywords: Green Synthesis, Neem LEAF (Azadirachta indica)
Extract, ZnO Nanoparticle, FTIR and SEM.
I. INTRODUCTION
Nanotechnology is a science and engineering branch of
recent well established technology referring at the nanoscale,
i.e. 1 to 100 nm (Willard et al., 2014). The field of
nanotechnology is one of the most active research areas in
modern material science. Over last decades, nanotechnology
has established as the great innovation of science and
technology . In nanotechnology, a nanoparticle is defined as
a small object that behaves as a whole unit in terms of its
transport and properties. (Prathna et al., 2012). Metal
nanoparticles are more therapeutic compared to others
(Sanita Banerjee, 2012). ZnO is nontoxic and used in
industrial sectors including environmental, synthetic textiles,
food, packaging, medical care, healthcare, as well as
construction and decoration (Barnali Ashe, 2011). The
synthesis of nanoparticles by conventional physical and
chemical methods has adverse effects like critical conditions
of temperature and pressure, expensive and toxic chemicals,
long reflux time of reaction, toxic byproducts etc. A quest for
an environmentally sustainable synthesis process has lead to
a few biomimetic approaches. Biomimetics is the term used
to when biological principles are applied in material
formation.

Green synthesis of nanoparticles has gained significant
importance in recent years and has become one of the most
preferred methods. Green synthesis of nanoparticle is an
innovative branch of nanotechnology (Barnali Ashe, 2011). It
depends on plant source and the organic compound in the
crude leaf extract. Many research works had been carried out
concerned with Green synthesis of nanoparticles (Vanaja et
al., 2013; Awwd et al., 2013; Senthilkumar and Sivakumar,
2014 and Gnanasangeetha et al., 2014). Hence the aim of the
study is to synthesize Zinc Oxide nanoparticles using neem
leaf extract, Azadirachta indica and to study its
Characterization using FTIR and SEM analysis.
II. MATERIALS AND METHODS
A. Preparation of Zinc Acetate Dihydrate Solution For
Synthesis Of Zinc Oxide Nanoparticles
Zinc acetate dihydrate with 90% purity was obtained
from Himedia and distilled water was used throughout the
experiments for the synthesis of Zinc Oxide Nanoparticles.
B. Selection of Plant
Fresh and healthy neem (Azadirachta indica) leaves were
collected from the tree. The leaves were ensured that they
were healthy and uninfected and they were thoroughly
washed and rinsed with sterile distilled water and air dried.
C. Preparation of Zinc Acetate Dihydrate Solution For
Synthesis Of Zinc Oxide Nanoparticles
Preparation of Zinc Acetate Dihydrate Solution for
Synthesis of Zinc Oxide Nanoparticles was carried out by
following the procedure of Senthilkumar and Sivakumar
(2014).
D. Green Synthesis Of Zinc Oxide Nanoparticles Using
Neem (Azadirachta Indica) Leaf Extract
 Preparation of aqueous extract (Cold method of
neem (Azadirachta indica) leaves): Preparation of
aqueous extract (Cold method of neem Azadirachta indica leaves were carried out by
following the procedure of Kanthimathi et al.
(2013).
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the nanoparticles(Awwd et al., 2013). The prominent doublet
Preparation of aqueous decoctions (Hot method
absorption at 2927-2931cm-1 indicates C-H stretching
of neem (Azadirachta indica) leaves): Preparation
vibration of an aromatic aldehyde.
of aqueous decoctions (Hot method of neem
(Azadirachta indica) leaves were carried out by
SEM: SEM studies provided further insight into the
following the procedure of Kanthimathi et al.
morphology and size details of the ZnO nanoparticle. The
(2013).
results of the SEM studies on Zinc Oxide Nanoparticles
synthesized using neem (Azadirachta indica) leaves
E. Characterization of Zinc Oxide Nanoparticles
extract(Figs.3 and 4) revealed the formation of stable Zinc
 FTIR Analysis: The FT-IR spectra of ZnO
oxide nanoflakes and spindle shaped nanoparticles The size
Nanoparticles of neem (Azadirachta indica) powder
of the ZnO nanoparticles synthesized using neem
were recorded in SHIMADZU-8400 spectrometer
(Azadirachta indica) leaf extracts were recorded to be 50 µm
using KBr pellet method.
(Gnanasangeetha et al., 2014).
 Scanning Electron Microscope: In the present
work, SEM machine was employed to study the
morphology of synthesized nanoparticles. The
experiment was performed at an accelerating
voltage of 20 kV. The slide was coated with
platinum and after the platinum coating, the SEM
image was taken.


III. RESULTS AND DISCUSSIONS
A. Green Synthesis of Zinc Oxide Nanoparticles using
Neem (Azadirachta indica)
Zinc Oxide nanoparticles were synthesized successfully
by the green synthesis method using Neem (Azadirachta
indica) leaf extracts (Hot and Cold methods). During
exposure to leaf extracts, reduction of zinc ions into zinc
nanoparticles was observed as a result of the colour change
from pale white to brown colour which occurred due to the
Surface Plasmon Resonance phenomenon. The metal
nanoparticles have free electrons, which helps in the
formation of the Surface Plasmon Resonance absorption
band, which is due to the united vibration of the electrons of
metal nanoparticles in resonance with light wave
(Kanthimathi et al., 2013).
B. Characterization of Zinc Oxide Nanoparticles Using
Neem (Azadirachta Indica)
FTIR Analysis: FTIR measurements of Zinc Oxide
nanoparticles of Neem (Azadirachta indica) leaf extract:
The results of the FTIR spectrum of hot and cold methods of
neem (Azadirachta indica) extracts of Zinc Oxide
nanoparticles are depicted in Figs. 1and 2. The band at 437445 cm-1 and 509-511cm-1 is attributed to ZnO
nanoparticles. The broad peak at 3402-3419cm-1 correspond
to O-H band and C=O indicating the compound to be
aliphatic carboxylic acid. The band at 1554-1558cm-1 is
attributed to the presence of aromatic ring. The band at 10281033cm-1 correspond to saturated primary alcohol. The band
at 2927-2931cm-1 is due to doublet absorption of C-H
stretching vibration of an aromatic aldehyde. These bands are
indicative of terpenoid group of compounds present in
aqueous neem (Azadirachta indica) extract ( Jha and prasad ,
2010 and Senthilkumar and Sivakumar, 2014). From FTIR
analysis, it can be inferred that alcohols, terpenoids ketones,
aldehydes and carboxylic acid were surrounded by
synthesized nanoparticles. Phenolic compounds flavonoids,
lignans, coumarins, tannins, quercetin, alkaloids, cynogenic
glycosides present in the leaves formed a strong capping on

Fig.1. FTIR Analysis of Neem (Azadirachta indica) – Hot
method.

Fig.2. FTIR Analysis of Neem (Azadirachta indica) –
Cold method.
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Thus to conclude from the present study that zinc oxide
Nanoparticles were synthesized by the neem (Azadirachta
indica) leaf extract The FT-IR studies clearly indicates the
reduction and capping agents ie. biomolecules present in the
neem (Azadirachta indica) leaf extract. SEM studies revealed
the formation of nanoflakes and spindle shaped nanoparticles
and their size were 50 µm. Thus the progress of green
chemistry with the use of plants in the synthesis of
nanoparticles has engrossed a great attention. Owing to
bountiful advantages associated with this eco-friendly nature,
it has been explored as a powerful catalyst for several
organic transformations. This research opens with a short
course on how to synthesize Zinc oxide nanoparticle in a
natural scale. Thus to pursue a healthy life and space it is
imperative to develop a green synthetic approach to obtain
nanomaterials
targeted
on
different
applications
(Gnanasangeetha et al., 2013).
V. REFERENCES
[1]. Awwd, A., Salem, N. and Abdeen, M., M. 2013. Green
synthesis of silver nanoparticles using carob leaf extract and
its antibacterial activity. Int. J. Indust. Chem. ,4:29-34.
[2]. Barnali Ashe. 2011. A Detail investigation to observe
the effect of zinc oxide and Silver nanoparticles in biological
International Conference on Industrial Scientific Research Engineering Conference No.06,
February-2016, Pages:009-011

