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Abstract:

Nowadays most of the research based on the
nontoxic green synthesis of titanium nanoparticles
using plant extracts. This ecofriendly titanium
nanoparticles exhibit completely new or improved
properties based on specific characteristics such as
size, distribution, morphology and many
applications. In this research the synthesis of
titanium dioxide nanoparticles using plant zizuphus
mauritiana has been investigated. We have
synthesized nanoparticles by adding the 100ml of
titanium oxide solution into the plant extract and
characterized by uv-visible absorption
spectroscopy, Fourier  transform infrared
spectroscopy (FTIR), X Ray Diffraction (XRD) and
SEM techniques. This techniques showed that the
size and also it revealed the structure.

Introduction:

Nanotechnology is a branch of science which
deals with the manipulating matter on an atomic or
molecular scale. These material handling the size
less than 100nm. Nowadays nano science is an
essential for optics, electronics, mechanical science,
drug

delivery, chemical industries, Bio medical field,
Energy science, catalysis, Photo electric chemical
applications. Titanium Oxide Attracts due to its
physical and chemical properties, excellent material
for optical, high thermal and chemical stability and
Eco-friendly or Non toxic. TiO is widely used for
the products like skin cosmetics, food colours, inks,
toothpaste, textiles, papers etc., Green chemistry
approach is significant for the future prospect of
nanomaterials. This field of nano science should
culminate in the development of pollution free,
safe NPs and should have wide acceptance in the
nanotechnology.
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Materials and methodology
Materials

Ziziphus mauritiana leaves were collected from
the Field located in Dindigul district. Titanium
dioxide was purchased from the authorized
laboratory centre. The experiment was conducted at
Sakthi Educational Institutions in oddanchatram at
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Dindigul district. All chemicals and reagents are of
analytic grade and used without further purification.

Ziziphus mauritiana

Ziziphus mauritiana is generally known as
Indian Jujube, Indian plum and Chinese date. It is a
tropical fruit tree belongs to the rhamnaceae. It is a
spiny, evergreen and small tree height up to 15m.
The fruit is edible which is rich in vitamin C. The
leaves are readily eaten by camels, cattle and goats
and are consider as nutritious. The leaves used treat
liver troubles, fever and asthma .and helps in relieve
joint pain, dandruff, acne, chronic constipation,
antiseptic, sedative, hypnotic and cardiac diseases.

Methodology
Preparation of ziziphus mauritiana leaf extract

The thorns of Ziziphus mauritiana were
removed by using scissor and needles and then the
leaves were washed with distilled water to remove
contaminants present on the leaf surface. The
distilled water found on the leaf surface is dried at
the room temperature by using dryer. The leaves
were cut into small pieces. 50g of leaves was added
with 100ml of distilled Water kept under the
magnetic stirrer with hot plate for 3 hrs at 40°C.

After the colour change, the extract was filtered at
20-21°C by wusing Whatman Filter paper. The
extract is stored at 20°C in the freezer for further
utilization and future reference.

Synthesis of titanium dioxide Solution

In order to synthesize TiO2 nanoparticles, 1.0 N
of Titanium Chloride is dissolved in the 100 ml of
distilled water. Add leaves extract drop wise under
constant stirring for 5 hours continuously. This
process resulted in the formation of nanoparticle
and it was separated by using whatman filter paper.
The filtered residues containing nanoparticle was
washed with water repeatly to remove derivatives
of it. The nanoparticles were dried for overnight
and calcined at 500°C for 4 hours.

Characterization techniques

The prepared green based TiO2 nanoparticles
were  characterised by using  UV-visible
spectroscopy, FT-IR and SEM. We absorbed the
UV-Visible spectrum range from 300-800nm. The
FT-IR spectroscopy is used to record the FT-IR
spectrum of at a resolution of 4cm. The SEM is
used to Analyse the shape and of molecule.

Ultra violet visible spectroscopy

UV Spectroscopy uses ultraviolet light to
determine the absorbency of a substance. In simple
terms, the technique maps the interaction between
light and matter and measures. As matter absorbs
light it undergoes either excitation or de-excitation,
which generates what is known as a spectrum. This
allows scientists to measure the rate at which a
beam of light weakens after passing through a
substance.
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Fourier Transform infrared spectroscopy

Fourier transform infrared spectroscopy
(FTIR) is a largely used technique to identify the
functional groups in the materials (gas, liquid, and
solid) by using the beam of infrared radiations. An
infrared spectroscopy measured the absorption of
IR radiation made by each bond in the molecule and
as a result gives spectrum which is commonly
designated as % transmittance versus wave number
(cm™). A diverse range of materials containing the
covalent bond absorbed electromagnetic radiation.

Scanning electron microscope

A scanning electron microscope (SEM)
projects and scans a focused stream of electrons
over a surface to create an image. The electrons in
the beam interact with the sample, thereby
producing various signals that can be used to obtain
information about the surface’s topography and
composition. In order to form an image the
receiving signals produced from the electron sample
interactions are detected with different types of
detectors depending on the mode of SEM being
used. Different modes of SEM exist for
characterization of materials such as the X-ray
mapping, secondary electrons imaging,
backscattered  electrons  imaging,  electron
channeling, and Auger electron microscopy.

Results and discussion

UV visible spectroscopy

Absorbance AU

T
200 400 600 800 1000
Wavelength (nm)

The uv visible light at wavelength ranging
from 200-800 nm was used to evaluate the light
absorption chracteristics of Tio2 nanoparticles.The
UV visible spectra of Tio2 and leaf extract in an
aqueous solution at room temperature.The
absorption peaks obtained for the samples in the
range of 203.25 nm for titanium dioxide. For the
peak 289.75nm the corresponding absorption range
is 0.6139AU.

The conduction band energy is calculated from the
Einstein’s photon energy equations.
E=hc/A max

Where,
A max- maximum absorbance wavelength
H-Planks constant
C-speed of light
The band gap energy of titanium dioxide has
been calculated to be 3.12ev.
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Fourier transform infrared (FTIR) spectroscopy
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Fourier-transform infrared (FT-IR) spectra
were recorded using an FT-IR spectrophotometer.
FTIR spectroscopy is used to study the change in
chemical composition, impurity content and
interaction between different species. FTIR
spectrum is used to calculate various functional
groups which present in the TiO2 nanoparticles and
also used to determine the absorption range. The
FTR spectra of the TiO2 nanoparticles
which were synthesized by precipitation

method. The wave number at 666.0 cm™ represent
the stretching vibration  C-I(strong). The
wavenumber at 1358.0 cm™ represents stretching
vibration O-H(Strong). The wavenumber at 1626.0
cm™! represents stretching vibration C-C (Medium).
The wavenumber at 2913.0 cm™ represents
stretching vibration C-H (Medium). The wave
number at 3424.0 cm? represents Stretching
vibration O-H (Strong).

Scanning electron microscopy

scanning electron  microscopy techniques,
provides information on the size, shape, location of
the individual nanoparticles. Scanning electron
microscopy analysis was employed to study the
morphology of the nanoparticles. The SEM image
shown in figure a. It can be seen that TiO2
nanoparticles were exclusively Rod shape.

1 um EHT = 10.00 &V Signal A= SE1 Date 21 Apr2022
— WD = 10.0 mm Mag= 1500 KX Time :16:11:51

SEM image of TiO2 for 1um

10 um EHT= 10.00 kV Signal A= SE1 Date :21 Apr 2022 ﬁ

WD = 10.0 mm Mag= 250KX Time :16:11:18

SEM images of TiO2 10um
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Using X ray diffraction phase analysis was studied.
The average crystalline size of the nanoparticles
were calculated based on Debye’ scherer’s

equation.

D=KA/Bcosb

D=Mean crystalline size

K=Shape facters taken as 0.94

A=Wavelegth of the incident beam

B=Full width half maximum

©=Bragg’s law

The obtained structure was compared with TCPDS
data. The synthesized Tio2 sample shows 5 major
peaks 25.1609, 37.6648, 47.9052, 62.5214, 74.8872
respectively. The below table shows then the
interplanar distances and FWHM of corresponding
20 values of Tio2 nanoparticles. The average or

estimated crystalline size is about 2.12nm.

Conclusion

In this current Experiment, The TiO2
nanoparticles were successfully synthesized using
Ziziphus mauritiana leaf extract as a reducing agent
and the obtained nanoparticles were chracterized to
evaluate physical, chemical, structural and
morphological behavior.

Present method of green synthesis proved to be
useful in controlling the size of TiO2 nanoparticles,
thereby tuning their catalytic properties.TiO2
nanoparticles was successfully synthesized by using
ball milling method. TiO2 nanoparticles were
exclusively Rod shape detecting by Scanning
Electron Microscopy. The absorption peaks
obtained for the samples in the range of 203.25 nm
for titanium dioxide. For the peak 289.75nm the
corresponding absorption range is 0.6139AU.
Functional groups of nanoparticles were absorbed
by FTIR Analysis. UV visible spectral analysis of
Tio2 nanoparticles absorption peak in UV region
200-800nm. The above results Indicates that The
ZMTIiO2 nanoparticles can acts as an effective
photocatalytic material towards the degradation of

organic molecules.
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