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Abstract

Synthesis of a composite based on plant waste using thin film method by spin coating. The
Samples of (PANI/plants waste) blend were prepared with polyaniline (PANI) and okra plant
waste and (PANI/plants waste /Ag) nanocomposites were prepared with silver (Ag)
nanoparticles added to the (PANI/okra plant waste) blend at different weights (0.5% and 1%).
The DC conductivities, of (PANI/plants waste) blend and (PANI/plants waste/Ag)
nanocomposites have been measured in the temperature range from (20 — 110) oC using
Keithley electrometer type 2400. It was found that the electrical conductivity for (PANI/plants
waste) blend is higher than nanocomposites. So, this is a simple way by which electrical
properties of other conductive polymers may be enhanced by using plant waste. AFM
microscopy revealed significant the samples in terms of shapes and morphologies have a fine
and grainy structure fused together and exhibit varying microstructures.The results confirm that
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these okra plant fibres show potential as reinforcement in polymer matrix blend.

1. Introduction

Polymeric materials have gained a lot of attention in
recent years due to their wide range of applications
in various fields of life, including medical,
engineering, and industrial, due to the fact that the
polymer possesses unique properties like optical,
mechanical and electrical properties that ensure ease
of handling industrial [1]. A polymer is large molecule
that contains hundreds, or thousands of atoms
formed by combining one or two or sometimes more
small (monomers) types of the molecule into a chain
or network structure [2]. One of the most important
means of developing new materials is polymer
blending. Blending multiple polymers with a
combination of properties improves on the individual
polymer components. Generally, polymer materials
may by excellent insulators that can by mixed with
conductive fillers to improve their conductivity [3] .
polymers containing natural fibers have obtained
considerable attention. The interest in the natural
fiber reinforced polymer arises rapidly due to the
high-performance physical properties and low cost
low density. Natural fibers are renewable, cheaper,
pose no health hazards and finally provide a solution
to environmental pollution by finding new uses for
waste materials.  Furthermore, natural fiber
reinforced polymer composite form a new class of
materials which seem to have good potential in the
future. When these fibers are incorporated polymer
matrix, they would vyield materials with better
properties suitable for various applications [4].
Application In industrial and biomedical for their
superior characteristics [5]. PANI is an excellent
conducting polymer due to its high degree of
stability, simplicity in preparation and superior
physical properties [6]. The electrical conductivity of
these polymers can be improved by using natural
fibers, when these fibers are combined in a polymer
doi.org/10.31838/hiv23.02.38

matrix they will produce materials with better
properties suitable for different applications [7].
Plant-based natural fiber, a high potential field of the
reinforced  polymer composite  material, s
considered as lightweight and economical products
as they possess lower density, significant material
characteristics, and extraordinary molding flexibility
[8]. Okra is one of the plant fibers that contain various
natural materials, the most important of which are
cellulose and lignin, which act as a support material
for plant fibers [9]. Where was Use this fiber in
composite materials has amplified over the last few
decades for their relatively low-costs and
environment-friendliness compared to the traditional
artificial materials (aramid, glass, and carbon fibers),
their recyclability, biodegradability, low density,
lighter weight and minimal health hazard issues
[10,11].

2. Materials and Methods

The materials that used polyaniline (PANI), okra
plant, silver (Ag) nanoparticles and chloroform, to
prepared composite from plant waste.

To prepare the solution of 1 g of PANI in 50 ml
chloroform, then the solution is placed on the
magnetic mixer and stir well to dissolve the material
To prepare okra plant waste wash it thoroughly with
water, cut into pieces, and soak it overnight in
distilled water. After that, the mucilage was extracted
by filtering it through cloth and the extracted
mucilage was dried in a 40° C oven to get a powder
then 1g of okra powder is dissolved in 50 ml of
chloroform and stirred with a magnetic stirrer for 60
minutes to get okra solution.

(PANI/okra plant waste) blend prepared by mix the
two solutions PANI and okra plant waste for 60
minutes with a magnetic stirrer.

The (PANI/okra plant waste/Ag) nanocomposites are
prepared by added Ag nanoparticles for the purpose
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of doping different proportions (0.5% and 1%) to
(PANI/okra plant waste) blend and mixed with a
magnetic stirrer for 30 minutes to make the mixture
more homogenous after that the films were prepared
by spin coating method.

3. Results and Discussion

Atomic Force Microscope (AFM)
Figures (1) and (2) shows a 2D and 3D micrograph
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respectively of the (PANI/ plants waste) blends and
(PANI/ plants waste /Ag) nanocomposites films with
different ratio of Ag which showed a uniform granular
surface morphology. The roughness values (root
mean square RMS), mean height and maximum
height of the samples are listed in table (1). It may
be noted that this value of the roughness is
increasing with okra plant which indicates increased
available surface of the (PANI/ plants waste) blends.
The high value of roughness observed indicates

porous morphology of the film [12].
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Figure (1): 2-D images for of (A) Okra plant (B) PANI (C) (PANI/ okra plant waste) blend (D) (PANI/okra
plant waste/0.5%Ag) nanocomposite (E) (PANI/ okra plant waste /1%Ag) nanocomposite (F).
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Figure (2): 3-D images of (A) Okra plant (B} PANI (C) (PANI/ okra plant waste) blend (D) (PANI/okra plant
waste/0.5%Ag) nanocomposite (E) (PANI/okra plant waste /1%Ag) nanocomposite.
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Sample IEE I(-|nen|1g);ht 2 ot N(Islz\anns)Square Maximum Height (Sz)
Okra plant 8.51 14.24 109.6
PANI 1.67 2.01 12.02
(PANI/okra plant waste) blend 5.55 6.75 24.77
(PANI/okra plant wast.e /0.5%Aq) 134 171 14.05
nanocomposites
(PANI/okra plant waste /1%Ag) nanocomposites 3.35 4.38 28.92

4. |-V Characterization

Figure (3) shows |-V characteristics taken by using
thin films method on the prepared film of the
(PANI/okra plant waste) blend and (PANI/okra plant
waste/Ag) nanocomposites. Figure (3AandC) shows
the |-V characteristics of okra plant waste and
(PANI/okra plant waste) blends which clearly
indicates that ohmic contact has been established
the PANI and okra plant waste. Electron transfer,
which readily occurs on the surface of okra plants
fibers, increases electrical conductivity. Okra plant
fibers are better candidates as lightweight
conductive materials because of their lower densities
and the moisture content in fibers increases
conductivity [4,13,14]. The results observed in this
study give new feasibility for use of natural fiber and
polymer composites as conductive filler in polymer.
The results obtained help in the development of
conducting polymer composites for medical
applications such as electrodes will be suitable
candidates for flexible, environmentally safe,
lightweight and all-organic of energy storage
devices [15,131].

Figure (3B, DandE) is evident that there exist a
transition between two linear regions of the curve at
(4.7) V. Figure (3B) reveals that, the |-V characteristics
between (0.7-4.7)V, figure (3D) between (1.2-4.7)V
and Figure (3E) between (1.4-4.2) V has been linear.
Thus, PANI and (PANI/ okra plant waste/0.5 and1%
Ag) nanocomposites behaves as ohmic material
within the region of 0.7 to 4.7 V. The second region
of I-V characteristics lowest 0.7, 1.2 and 1.4 V thus,
PANI and (PANI/okra plant waste/ 0.5 and 1% Ag)
nanocomposites respectively has non-ohmic in
nature. This property is greatly useful in the
fabrication of rectifiers and photodiodes[17].
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Figure (3A): Current-Voltage of okra plant.
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Figure (3B): Current-Voltage of PANI.
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Figure (3C): Current-Voltage of (PANI/ okra plant waste)
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Figure (3D): Current-Voltage of (PANI/ okra plants
waste/0.5% Ag) nanocomposites.
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Figure (3E): Current-Voltage of (PANI/okra plants waste
/ 1% Ag) nanocomposite.

DC-Electrical Conductivity

Figure (4) show the DC electrical conductivity for
each of (PANI/okra plant waste) blend and
(PANI/okra  plant waste/Ag) nanocomposites
measured by Keithley electrometer type 2400.
Where this Figure shows the effect of the okra plant
on the electrical conductivity values in the
temperature range (20 — 110) °“ for a of samples
prepared. The results indicate that the electrical
conductivity of the (PANI/okra plant waste) blend is
higher than that of the (PANI/okra plant waste/Ag)
nanocomposite. The electrical conductivity depends
mainly on the temperature, which increases with
increasing temperature to increase the number of
charge carriers, from the above results we can
conclude that the mobility mechanism is responsible
for increasing the electrical conductivity [18].

Thus, the electrical conductivity of the prepared
samples can be found through the following
relationship [19]:

oo=1/p

p is the specific resistance of the material

o (1/0.cm)

300 310 320 330 340 350 360
T(k)

Figure (4): Variation of (DC) conductivity with
temperature of (PANI/ okra plant waste) and
nanocomposites.

5. Conclusion

we have synthesized (PANI/okra plant waste) blend
and (PANI/okra plant waste/Ag) nanocomposites by
thin film method using spin coting. nanocomposites
were prepared with Ag nanoparticles added to the
(PANI/okra plant waste) blend at different weights
(0.5% and1%). From AFM image it was observed that
a well-dispersed plant and homogeneous in
(PANI/okra plant waste) blend and nanocomposites,
The results confirm that these okra plant fibres show
potential as reinforcement in polymer matrix blend.
All prepared samples showed ohmic behavior. D.C
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electrical conductivities of (PANI/okra plant waste)
blend and (PANI/okra plant waste/Ag)
nanocomposites were studied as a function of okra
plant content of films, and the conductivity increased
with okra plant content, furthermore the okra plant
was found to be a more effective than Ag
nanoparticals and effective reducing agent. The
(PANI/okra plant waste) blend exhibit remarkable
improvement of electrical conductivity when
compared with nanocomposites. So, this is a simple
way by which electrical properties of other
conductive polymers may be enhanced by using okra
plant. It can be concluded that with systematic and
persistent research there will be good scope and
better future for the electric properties of natural
fiber reinforced conductive polymer composites for
suitable electrical applications.
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