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ABSTRACT: Biosynthesis of nanoparticles interceded by lessening and balancing out specialists; for example, polyols
created by a few plant animal groups is a cleaner and eco-accommodating technique. These polyols can be separated
effectively and utilized in the biosynthesis of nanoparticles. In this exploration, the concentrate of the leaves of Simarouba
glauca was utilized as a lessening and balancing out specialist for the blend of attractive iron nanoparticles at room
temperature. The response arrangement demonstrated an assimilation top somewhere in the range of 300 and 400 nm in
UV-Vis spec which affirmed the presence of nanoparticles. The nanoparticles size is portrayed by TEM and the
morphology was described by SEM with EDX. The glass like structure and surface adjustment was described by XRD
and FT-IR.
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l. INTRODUCTION

Nanotechnology is the mechanical development in 21st century. Different inquires about and improvements are rising in
this field from the earliest starting point of its introduction to the world. A noteworthy commitment is its advancement of
nano materials. They are for the most part nano measured particles whose size extents from couple of 100-1000
nanometers. Metal nanoparticles have great highlights, for example, synergist, optical, attractive and electrical properties.
Because of their morphology, dissemination and littler size they have high surface region to volume proportion [1.2].
Because of the developing need of nanoparticles looks into have been behind utilizing green strategies for the
combination of different nano particles. Concoction blend strategies, for example, sol-gel process, substance precipitation,
warm techniques and so forth delivers certain poisonous synthetic which get adsorbed at first glance which may effectsly
affect medicinal applications. Chemicals utilized as a part of those strategies likewise deliver harmful side-effects. Natural
methodologies utilizing microorganisms and plants or plant separates for metal nanoparticles are dependably the
recommended technique. Amalgamation of nanoparticles utilizing microorganisms includes huge procedure of keeping up
cell societies, intra cell combination and decontamination steps. Consequently green amalgamation strategy is favored
over as ordinary techniques are expensive and dangerous. [3.4].

The plant Simarauba glauca belongs the family Simaraubacea is distributed throughout India. The different parts of the
plant are used in Indian traditional medicine for treatment of various diseases. To the best of our knowledge, biological
approach using leaf extract of Simarauba glauca has been used for the first time as a reducing material as well as surface
stabilizing agent for the synthesis of spherical-shaped ZnO-NPs. The structure, phase and morphology of synthesized
product were investigated by the standard characterization techniques.

Il. EXPERIMENTAL PROCEDURE
A. Collection of plant materials

Fresh leaves of Simarauba glauca were collected from the campus of Sree Buddha College of Engineering and the leaves
are washed using distilled water a part of it was kept in shade for drying for around a week.The fresh leaves are used for
water extraction whereas the dried powder is kept for further usage.

IJIRSET © 2020 DOI:10.15680/1JIRSET.2020.0911071 10608


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

-
ﬂ'\!g‘g | e-1ISSN: 2319-8753, p-I1SSN: 2320-6710] www.ijirset.com | Impact Factor: 7.512|
IJIRSET || Volume 9, Issue 11, November 2020 ||

Fig 1. Leafs of Simarauba glauca collected from the campus

B. Preparation of leaf extract
10 g fresh leaves were cut and boiled in 100ml of distilled water for around 20 minutes at 60° C until the color of the
aqueous solution turns from watery to yellow then the extract was filtered using Whatmann filter paper No.1. The extract
was stored in a refrigerator in order to be used for further experiments.

Fig 2. Water extract

C. Preparation of zinc oxide nanoparticle

For the preparation of zinc oxide nanoparticles 10ml of the extract was mixed with 20ml of 0.05M zinc acetate dehydrate
solution maintained at a pH of 12 and the mixture was stirred on a magnetic stirrer for around 2 Hrs. Then the solution
was centrifuged and the white residue was transferred on to a petriplate and the solution was kept in a hot air owen for
around 8-12 Hrs and the white powder was later obtained. The material was mashed in a mortar-pestle so as to get a finer
nature for characterization. [8]

Fig 3. Synthesised ZnO nanoparticles

D. Characterization of Zinc oxide nanoparticles

» Structural characterisation: In order to get exact information about the crystal structure, surface
morphology, particle size etc. the following characterisation techniques are applicable.

XRD (X-ray Diffraction)
SEM (Scanning electron microscope)

TEM(Transimission electron microscope)

» Optical characterization: As we know zinc oxide has wide range of application in the field of
optoelectronics devices on putting the sample to following characterisation techniques gives information
related to optical properties.
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e UV-Visible Spectroscopy
e  Fourier Transform Infrared Spectroscopy (IR)

I11. RESULTS AND DISCUSSION
A. UV-Vis identification of nanoparticles

The synthesized ZnO nanoparticles were initially identified using UV-Vis Spectrophotometer. A peak ranging between
340 and 380 nm was obtained which indicates the presence of ZnO nanoparticles.

B. FTIR Analysis
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Fig 4. FTIR Spectrum of ZnO nanoparticles

The IR spectrum was taken using a Perkin Elmer FT —IR instrument operating at a resolution of 4000-400 cm-1 in the
percent transmittance mode. In addition to the absorption bands of the biomolecules used as reduction and stabilization
(capping) agents, the absorption peak at various wavelength indicates the presence of ZnO nanoparticles.

C. X-Ray Diffraction (XRD) Analysis

XRD spectrum of the as prepared ZnO nanoparticles was carried out using 20 values ranging from 10 to 80° the 26
values with (hkl) plane at 31.5°, 34.2°, 36.1°, 47.4°, 56.5°, 62.8°, 67.8°, 68.9°and 76.9° were observed. The spectrum
confirms the hexagonal zinc oxide structure for ZnO nanoparticles.
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Fig 5. XRD of ZnO nanoparticles
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D. Scanning Electron Microscopy (SEM) Analysis
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Fig 6. SEM images of ZnO nanoparticles

The physicochemical properties of Simarauba glaucaacts as a bio template which prevents the particles formed from
aggregating. SEM image by green synthesis method explains the external morphology of the ZnO nanoparticles. The
SEM images of ZnO nanoparticles indicate a small amount of agglomeration of the nanoparticles with a possible
networked structure. [8,9].

E. Transmission electron microscopy (TEM) Analysis
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Fig 7. TEM images of ZnO nanoparticles

The TEM image of ZnO nanoparticles clearly shows that the particles are rod hexagonal in shape and the size of the
nanoparticles ranges from 30-45nm. [8]

I11. CONCLUSION

Nanotechnology is sometimes referred to as a general-purpose technology. It plays an important role in resolving or
reducing many of the problems involving water purification and quality. There are already various promising
nanotechnologies for application in water treatment technology. However, the current cost of nanotechnologies prevents
their use for large scale water treatment applications. Hence, there is a need for developing a low-cost technology, which
allows the effective removal of pollutants from water without releasing nanoparticles into the purified water. While
current water treatment methods are well established and adequate for meeting today’s requirements, new or modified
processes will be needed in the future in response to various environmental and business drivers. Future methods will
need to use less chemicals and energy, produce less residual, cope with deteriorating and variable source waters, emerging
contaminants, and operate at a lower cost.
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It has been proved enough that ZnO nanoparticles have the ability to mineralize pesticides. But, the supporting materials
for zinc oxide nanoparticles are yet to be explored. Incorporating nanoparticles onto solid supports will be useful for
increasing the lifetime, activity and usability of the particles. Studies shows that cellulose acetate membrane can also be
used as support for nanoparticles in pesticide removal.
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