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Abstract

This study aims to fabricate thick films of polyvinyl alcohol containing (SiC-BaTiO;) nanoparticles in order to improve their
structural, optical, and electrical characteristics. The (PVA-SiC-BaTiO;) nanocomposite films are made utilize the casting
method. According to optical microscope images, the (SiC-BaTiO;) nanoparticles create a persistent network inside the poly-
mer compared to pure (PVA). FTIR reveals that the peak position, peak shape, and intensity are shifting. When (SiC-BaTO;)
nanoparticle concentrations were increased to (6 wt%), optical tests revealed that the absorbance of (PVA-SiC-BaTiO;)
nanocomposites enhanced from 50 to 98%. Meanwhile, the energy gap of (PVA-SiC-BaTiO;) nanocomposites declined from
(4.42 t0 3.56) eV and from (4.1 to 2.85) eV for the allowed and forbidden indirect transitions, respectively. These findings
could be important for using (PVA-SiC-BaTiO;) nanostructures in diverse optics applications and nanotechnology. As well
as an increase in optical parameters including optical conductivity, real and imaginary dielectric constants, refractive index,
absorption coefficient, and extinction coefficient. The dielectric loss (¢”) and dielectric constant (¢') for nanocomposites
reduce as the frequency of the applied electrical field rises but increase as the concentration of nanoparticles (NPs) rises.
When the (SiC-BaTiO;) concentration reached (6 wt%) at a frequency of 100 Hz, A.C. electrical conductivity (o, .) and
dielectric constant increases by around 90% and 130%, respectively. Based on the results, doping PVA with (SiC-BaTiO;)
NPs enhanced the optical, structural, and A.C electrical properties, making the (PVA-SiC-BaTiO;) nanostructures promising
materials for various optoelectronic nanodevices.
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1 Introduction

Polymeric nanocomposites are utilized in a broad range of
applications like sensors, integrated circuits, devices for
optoelectronics, photovoltaic cells, and reflecting materi-
als [1, 2]. The electro-optical and structural properties of
polymers were modified using nanomaterials to produce a
superimposed effect, according to the purpose of the study
and in any field of application [3]. The advantages of using
these polymeric materials in electrical applications and
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their excellent stability make them ideal for optoelectronic
applications, the possibility of fabricating devices for optical
uses, and improving electrical properties. Utilizing fillers or
resizing these components in the matrix of polymers, their
physical properties can be enhanced [4, 5]. Modifications
that alter the optical characteristics of polymer nanocompos-
ites and the production of novel nanocomposites present a
major obstacle to researchers looking for materials with dis-
tinct properties. Many nanomaterials, such as metal oxides,
iron, copper, and graphene oxide, can be used as fillers in
polymer matrices, and to discover optical parameters for
industrial applications, they must modify their optical prop-
erties and produce nanocomposites that meet the demand
for electronic applications accelerating in global markets [6,
7]. The intent is to produce transparent films with excellent
electrical and optical attributes and appropriate dielectric
force, and polyvinyl alcohol (PVA) can serve as a suitable
host material for a variety of nanoparticles [8, 9].

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10904-023-02900-9&domain=pdf

1404 Journal of Inorganic and Organometallic Polymers and Materials (2024) 34:1403-1416

Barium titanate (BaTiO;) is a ceramic ferroelectric sub-
stance with a large dielectric constant and low dielectric
loss. This gives it an advantage in the manufacture of various
types of electrical circuits and capacitors. The properties
of polymeric films filled with ceramics are of wide inter-
est, such as their excellent flexibility, high dielectricity, and
thermal fastness [10, 11]. Previous studies using different
concentrations of (BaTiO;) indicated its effect on the under-
lying structural makeup and electrical traits of (PVA) matrix,
as well as an improvement in properties with increasing filler
concentration [12]. Another study found that adding part
of (BaTiO;) to another polymer increased the dielectric
constant, improved mechanical properties, and increased
dielectric loss [13, 14]. A semiconductor made of silicon
and carbon is known as silicon carbide (SiC) nanoparticles.
It is utilized in a variety of applications, including those
that demand a load capacity, like those in the automobile
sector, and electrical ones that require high voltages, such as
those for light-emitting diodes (LEDs) [15, 16]. The study of
silicon carbide (SiC) has never ended since, as a ceramic, it
inherits the amazing qualities of ceramic building materials,
such as resistance to corrosion, high strength, and elevated
hardness. SiC may be utilized as a raw material for advanced
refractories, functional materials, and ceramics because of
its outstanding high-temperature uniqueness, including oxi-
dation resistance, low thermal expansion coefficient, and
elevated thermal conductivity. SiC has increasingly gained
significance due to its broadband gap with the expansion of
electronic goods manufacturing in recent years. Among the
most promising materials for fourth-generation semiconduc-
tors, (SiC) is attractive for use in large-frequency semicon-
ductor devices [17, 18]. In this work, silicon carbide (SiC)
and barium titanate (BaTiO;) nanoparticles were used to
improve the structural, optical, and electrical properties of
(PVA-SiC-BaTiO;) nanocomposites for employed in differ-
ent optoelectronic nanodevices.

2 Experimental and Methods

Films of nanocomposites were created from (PVA), silicon
carbide nanoparticles (SiC) and barium titanate (BaTiOs;),
using the casting manner. Pure (PVA) was placed in 35 ml
of distilled water, to get a more homogenous solution by
swirling with a magnetic stirrer at 70 °C for 40 min. Barium
titanate (BaTiO;) and silicon carbide (SiC) nanoparticles
were added to the polymer at (2, 4, and 6) wt%, respec-
tively, after the solution was dried at room temperature for
four days, polymer nanocomposites were produced. The
PVA-SiC-BaTiO; nanocomposites were extracted from
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the petri dish and used for measurement. By using an opti-
cal microscope (OM) from Olympus (model Nikon, Top
View/73,346) with a (10X) magnifying lens and a camera
for microscopy, the structural properties of nanocomposites
were investigated. Fourier transfer infrared spectroscopy is
used to assess (NCs) made of (PVA-SiC-BaTiO;) samples in
the range of wave numbers of 500-4000cm™'. Using a Shi-
madzu -UV-1800- spectrophotometer, the optical features of
(PVA-SiC-BaTiO;) NCs in the wavelength range (200-800
nm) were evaluated.

The equation presented as follows is used to compute
absorbance [19]:

A Ly

=1 (M
Where I, denotes the intensity of incident light, I, denotes
the intensity of light that is absorbed by the medium. Trans-
mittance (T) may be calculated using the following equation
[20]:

T=10" )

All films’ absorbance coefficients(a) were calculated
using the following equation [20]:

2.303A
a= p

3

Where(t)thicknessofsample. Optical energy gap computed
from formula [21]:

B(hv — Eé?”")r = ahv )

Where Bis a constant, (hv)indicates the photon energy, and
(Egpt‘) is the optical energy gap when r = 3” the forbidden
indirect transition " and r = 2(the indirect transition of
allowed). The extinction coefficient (k) was obtained using

the equation shown below [22]:

al
k= o )

Where the absorption coefficient is (o)and the wavelength is
(A). Computed refractive index(n)from equation [23]:

R+1
ne ap— K2 R+ ©)
R-12 R-1
Where (R) reflection. There are two sections to the dielectric
constant:- the (real and imaginary) parts (g, €,). Each of

the real and imaginary parts may be determined using the
formulae below [24]:
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e, =n*—k* (7)

e = 2nk @®)

The optical conductivity(o) is calculated using the follow-
ing formula [25]:

5 = QC
T 4n ©)

Between 10? Hz and 5 x 10° Hz, using an (LCR meter-
HIOKI-3532-50 HI-TESTER), the dielectric properties of
nanocomposites were evaluated. The formula for determining
the dielectric constant (¢”) is as follows [26]:

c
/ P
€ ==
G (10)
Capacity is indicated by (Cp), while a vacuum capacitor is
indicated by( Co)~ Dielectric loss (¢”) is computed using the
equation [27]:

¢’ =D (11)

(D) is expresses displacement. The A.Celectrical conductiv-
ity is determined ,as shown below [28]:

Oqc = 0)6‘”6‘0 (12)

Where (w): angular frequency.

Fig. 1 Images of optical
microscope to (PVA- SiC-
BaTiO;) NCs at a magnifica-
tion(10x): A PVApure, B 2wt.%
(SiC-BaTiO3) NPs, C 4wt.%
(SiC- BaTiO;) NPs, D 6wt.%
(SiC- BaTiO;) NPs

3 Results and Discussions
3.1 Optical Microscope of (PVA-SiC-BaTiO;) NCs

Figure 1 displays images taken with an optical microscope
of (PVA-SiC-BaTiO;) nanocomposites. Different concen-
trations (2%, 4% and 6%) Wt. were formed as samples. As
shown in the images, a magnification of (10x) was used. As
aresult, the images (A, B, C, and D) differ significantly from
one another. When increasing the quantity of (SiC-BaTiO;)
nanoparticles in the PVA matrix, the nanoparticles build an
ongoing network inside the polymer, illustrated in 6wt.%for
(PVA-SiC-BaTiO;). This network allows charge carriers to
pass through specific channels, which reduces the resistance
of the polymeric material (PVA) [14].

3.2 Analysis of (PVA-SiC-BaTiO;) NCs Using Fourier
Transform Infrared rays (FTIR)

Figure 2 displays the (FTIR) transmittance spectra of
(PVA-SiC-BaTiO;) NCs films with different ratios of (SiC-
BaTiO;) nanoparticles obtained in the range (500-4000
cm™!) at room temperature. Based on this graph shows that
the broad bands at 3247 cm™are caused by (OH) groups.
Around 2906 cm™'is the frequency of the band that cor-
responds to the (CH,) unbalanced stretching vibration.
The C = Cstretching mode is supposed to be responsible
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Fig.2 FTIR spectra for (PVA-SiC-BaTiO;): A (PVA)pure, B (2 Wt.%) of (SiC-BaTiO;) NPs, C (4 Wt.%) of (SiC-BaTiO;) NPs, D (6 Wt.%) of

(SiC-BaTiO;) NPs

for the peaks at 1414cm~!. Moreover, the symmetric bend-
ing of (CH,) is what causes the absorbent peak to appear
at about 1084 cm~!. (PVA) matrix, the (FTIR) spectrum
demonstrates a shift in peak location, and also alteration in
peak shape and intensity, this indicates that the vibrations
of polymer and (SiC-BaTiO;) nanoparticles are decoupled.
The(C — O)band is located around 1082cm™". In the situation
of (PVA- SiC-BaTiO;) with different (SiC-BaTiOj;) ratios,
comparatively to the pure [29].

3.3 The Optical Properties of (PVA- SiC-BaTiO;) NCs
Figure 3 displays the absorbance for (PVA- SiC-BaTiO5)
nanocomposites films. There is evidence to suggest that

silicon carbide-barium titanate filler levels enhance the
peak’s intensity. Because of the formation of intermolecular
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hydrogen bonds between silicon carbide-barium titanate and
the nearby groups of the main chain, as well as the move-
ment of the absorption band and the qualitative weight (SiC-
BaTiO;). The (PVA) combination exhibits low absorption
because of the wider spacing between the conduction and
valence bands. The raised absorbance for ( PVA- SiC-
BaTiO;) is caused by an increase in silicon carbide-barium
titanate nanoparticles [30, 31].

Figure 4 illustrates the transmittance spectrum of (PVA-
SiC-BaTiO;) NCs with various nanoparticle concentrations
vs. incoming light wavelength. The apparent transmittance
of (PVA-SiC-BaTiO;) nanocomposites decreases as the
amount of (SiC-BaTiO;) NPs rises, which is the reverse of
the absorbance behavior. This indicates that the (PVA-SiC-
BaTiO;) nanocomposites’ absorbance is amended by the
(SiC-BaTiO;) nanoparticles. This is because of the use of
(SiC-BaTiO;) NPs to fill the vacancies between the polymer
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Fig.3 Absorbance of (PVA-
SiC-BaTiO;) NCs depending on
wavelength

Absorbance

e DUET
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i 6 WE. %

Fig.4 The transmission spectra 1.2 =
of (PVA- SiC-BaTiOs) NCs as
an indicator of wavelength

Transmittance
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chains of the moreover, the (SiC-BaTiO;) nanoparticles’ free
electrons absorbed the light that impacted the samples, lead-
ing them to reach a high energy level and stop emitting any
rays. This indicates that the electrons moved to a high level
of energy and occupied a vacant space in the energy band.
The low transmittance is attributed to the reflection and
refraction of light within the samples. It is important to note
that the material has a high transmittance. Thus, there are no
free electrons in the covalent bonds, which electrons make
with the (PVA) atoms. This indicates that several photons
are needed to dismantle the covalent bonds and transfer the
electrons to the conduction bond [32].

Figure 5 displays the absorption coefficient with photon
energy for (PVA-SiC-BaTiO;). Absorption is impoverished
when energy is low. This suggests that there are not many

400 600 800

1000
Wavelength (nm)

electron transitions. As photon energy rise, absorption rises
as well. This in turn demonstrates the possibility of the tran-
sitions of an electron. The absorbance coefficient for (PVA-
SiC-BaTiO;) is enhanced by the addition of (SiC-BaTiO5)
nanoparticles. The advantage of the absorption coefficient in
getting the transition electron type. It is projected that there
will be more energy direct electron transitions if the absorp-
tion coefficient is great. When the absorption coefficient is
low, an indirect transition of electrons is anticipated since
photons and electrons can both preserve energy and momen-
tum. Only phonons have the ability to conserve momentum.
These result is agree with other researchers results [33, 34].
The results show that there is an indirect energy band gap
since the absorption coefficient for (PVA-SiC-BaTiO; ) is

smaller than 10* cm™!.

@ Springer



1408 Journal of Inorganic and Organometallic Polymers and Materials (2024) 34:1403-1416

Fig.5 The correlation between 8.E+02 -
the photon energy and the
absorption coefficient of (PVA- .
SiC-BaTiO;) NCs = 6.E+02 -
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Figure 6 illustrates how the absorbance edge (orhu)l/ 2 var-
ies with photon energy for (PVA-SiC-BaTiO;) NCs. Draw
a straight line from the curve’s highest point to the axis (X)
at the position when ((Xhl))l/ 2 = ( (allowable ), we get into
an indirect energy gap transition. Table 1 indicates that the
values of the indirect energy gap (allowed) of (PVA-SiC-
BaTiO;) nanocomposites decline as the concentration of
(SiC-BaTiO;) rises. This suggests that there are significant
localized levels in the confined energy gap. These result is
agree with other researchers results [35, 36].

The changes in the absorbance edge (ohv)!3for (PVA-
SiC-BaTiO;) as a function of ‘photon energy’ are dis-
played in Fig. 7. It demonstrates that: the indirect energy
gap (prohibit) for (PVA-SiC-BaTiO;) reduces as the con-
centration of (SiC-BaTiO;) NPs rises, as seen in Table 1,

——t— puer
——2 wt.%
e 4§ Wt.%
—— 6 Wt.%

Photon energy (ev))

demonstrating that this feature aids in the creation of new
levels. Additionally, transitions of electrons between novel
levels tails produced by the additive (SiC-BaTiOj;). These
result is agree with researcher results [37].

Figure 8 illustrates the extinction coefficient (k) of
(PVA-SiC-BaTiOj;) changes with wavelength, through
increasing the quantity of (SiC-BaTiO;) nanoparticles in
the (PVA) polymer, increasing(k). The extinction coeffi-
cient behavior suggests significant absorption. Addition-
ally, polarization of the medium charges is caused by the
interaction of the carrying charge in the samples with the
incident light, Thus, causes the energy of the incident pho-
ton to be lost. This indicates that the (SiC-BaTiO;) nano-
particles modify the host (PVA) polymer. It is an interest-
ing finding that the absorption rises in the visible range as
the amount of (SiC-BaTiO;) nanoparticles increases [38].

Fig. 6 Illustrates the variation 7.E+01 - puer
of (athv)'/? for (PVA-SiC- 2 Wt.%
BaTiO,) with photon energy ) °°
6.E+01 - 4wt.%
S 6 Wt.%
’g 5.E+01 -
<
3 A4.E+01 -
Sy
— 3.E+01 4
>
N —
3 2.E+01 -
1.E+01 4
0.E+00 T 55—
1 2 3 4 5 6 7
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Fig. 7 Illustrates the variation e DUET
of (athv) /> for (PVA- SiC- 2 E+01 - ——2 Wt.%
BaTiO,) with photon energy ’ 4 wt.%
—— 6 Wt.%
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=
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Table 1 Displays the energy gaps for the indirect transition for (PVA-
SiC-BaTiO;) NCs (both allowed and forbidden)

Con. of (SiC-BaTiO5)

Indirect energy gap

Indirect energy gap

NCs wt% (allowed) eV (forbidden) eV
0 4.42 4.1

2 393 324

4 3.81 3.1

6 3.56 2.85

Figure 9 demonstrates how the refractive index (n) of
(PVA-SiC-BaTiO;) nanocomposites varies with wave-
length. With increased incoming photon scattering, the
refractive index of the (PVA) polymer raises with increas-
ing (SiC-BaTiO;) nanoparticle concentration, so the
reflection increases. Moreover, the (PVA -SiC-BaTiO5;)

Fig.8 The wavelength effect 1.1E-02
on the extinction coefficient for
(PVA- SiC- BaTiO;) NCs

1.1E-02

1.1E-02

1.1E-02 A

1.0E-02 4

Extinction Coefficient

1.0E-02 A

Photon energy (eV)

nanocomposites’ intensity improves with the addition of
additional (SiC-BaTiO;) nanoparticles. Strong reflection
occurs when incident light hits a (PV A)polymer that contains
(SiC-BaTiO;) nanoparticles. This results in an amended
reflectivity for (PVA-SiC-BaTiO; ) [39].

Figures 10 and 11 display the variations regarding
(PVA-SiC-BaTiO;) nanocomposites. The “real and imagi-
nary” parts of the dielectric constant (¢}, €,) are shown
against wavelength, respectively. As for the actual dielec-
tric constant in Fig. 10 increases with the rises in the con-
centration (SiC-BaTiO; ) of nanoparticles because of the
increase in conductivity and density of charge carriers.
It can be said that the real component is bigger than the
imaginary component since it is primarily proportional to
the square of the (n). According to Fig. 11, the imaginary
portion is proportional to the extinction coefficient, and

—— puer
— ) Wt.%

4wt %
— 6 Wt.%

1.0E-02 —

200

800
Wavelength (nm)
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Fig.9 Refractive index for 3.E+00
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Fig. 10 Real dielectric constant 7.E+00
for (PVA-SiC-BaTiO;) NCs as a e DU E T
function of wavelength 6.E+00 e D W%
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it rises with an increase in (SiC-BaTiO;), while the real
component rises with an increase in the additive (SiC-
BaTiO;). These results are agree with other researchers
results [40, 41].

Figure 12 illustrates the optical conductivity for (PVA-
SiC-BaTiO;) nanostructures as a function of wavelength.
The (PVA) polymer behaves differently from the (PVA-
SiC-BaTiO;) nanocomposites. At raising photon energies,
optical conductivity increases, while at lower photon
energies, it decreases. Furthermore, the optical conduc-
tivity of (PVA-SiC-BaTiO;) nanocomposites is improved
by the inclusion of (SiC-BaTiO;) nanoparticles [42].

@ Springer
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3.4 The A.CElectrical Features of (PVA-SiC-BaTiO;)
NCs

Figure 13 displays the (PVA-SiC-BaTiO;) nanocompos-
ites frequency-dependent dielectric constant variation. This
graphic illustrates how the dielectric constant varies as fre-
quency gets higher. This behavior is described by a decrease
in the polarization of space charges compared to total polari-
zation. An ion mass is greater than that of an electron, and an
ion reacts to changes in field frequencies more slowly than
electronic polarization does. The electrons interact even at
high field vibration frequencies. The dielectric constant is
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Fig. 11 The imaginary compo- 6.E-02
nent of the dielectric constant puer
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function of wavelength 5 6.£-02 2 wt.%
b 4 wt.%
§ 5.E-02 — 6 Wt.%
o
- - -
= 4. E-02
2
0
5 4. E-02 -
g
.E 3.E-02 -
©
£ 2.E-02 - . P Zorszas PO Y
2.E-02 L S S e S S e s s e e s LA e e
200 400 600 800 1000
Wavelength (nm)
Fig. 12 The variation in optical 1E+12
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virtually identical across all samples when tested at extreme
frequencies since there aren’t any novel kinds of polarization
at higher frequencies due to the low electron mass [43, 44].
Figure 14 illustrates how the dielectric constant increase as
the weight ratios of nanoparticles increase. The dielectric
constant increases with increasing of the concentrations of
(SiC-BaTiO;) nanoparticles. This behavior may be a return
to interfacial polarization inside the nanocomposites in
applied electric field and an increase in charge carriers when
polarization occurs and thus an increase in the value of the
dielectric constant. These results are agree with researcher
results [45].

Figure 15 displays the frequency-dependent dielectric
loss of (PVA-SiC-BaTiO;) nanocomposites. According
to this graph, a decrease in dielectric loss results from an

Wavelength (nm)

increase in frequency. This is due to mobile charges that are
present inside the polymer backbone. This happens because
there are more electrons in nanocomposites, which decreases
the contribution of space charge polarization as frequency
increases [46]. Moreover, at intermediate frequencies, the
(¢”) of (PVA-SiC-BaTiO;) nanocomposites is significant
and decreases with rising frequency. As can be observed in
Fig. 16, the €” grows as the concentration of (SiC-BaTiO;)
nanoparticles in the nanocomposite increases. The increases
in the concentration of SiC-BaTiO; nanoparticles lead to
an increase in the number of ionic charge carriers, which in
turn leads to a rise in the value of the dielectric loss. This
phenomenon can be observed when the weight% content of
nanoparticles increases. These results are agree with other
researchers results [47, 48].
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Fig. 13 The ¢' for (PVA-SiC-
BaTiO;)NCs as a function of
frequency

Fig. 14 Influence of (SiC-
BaTiO;) content on the € of
(PVA-SiC-BaTiO3) atl00 Hz

Fig. 15 The &” for (PVA-SiC-
BaTiO;) nanocomposites with
varying frequency
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Fig. 16 Influence of (SiC- 4.E-01 A
BaTiO;) content on the €” of
(PVA-SiC-BaTiO;) at100 Hz
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Figure 17 shows A.C. electrical conductivity varies with
frequency for (PVA-SiC-BaTiO;) NCs. From this figure,
when the electric field rises, all samples A.C conductivity
significantly rises; this is due to space charge polarization,
which happens at lower frequencies, further to charge car-
rier jumping motion. Since there are greater charge carri-
ers brought on by their regular distribution throughout the
(PVA), the observed change may be attributed to the effect
of the space charge [49].

Figure 18 illustrates that when the weight% of (SiC-
BaTiO;) NPs gets larger, the conductivity rises. The
observed increase in conductivity can be attributed to the
increase in the number of charge carriers resulting from the
presence of dopant nanoparticles in the composition of the

1.E+03 1.E+04

Frequency (HZ)

1.E+05 1.E+06

nanocomposites. This, in turn, leads to a gradual reduction
in resistance and a subsequent rise in A.C electrical conduc-
tivity. Moreover, the SiC-BaTiO; nanoparticles establish a
continuous network of pathways within the polymer matrix
that facilitate the conduction of charge carriers, particularly
when the nanoparticles concentration is at 6 wt%, in the case
of (PVA-SiC-BaTiO;) nanocomposites [50].

4 Conclusion
In this work, (PVA-SiC-BaTiO;) polymer films were pre-

pared utilizing the solution casting method. The distribution
of the (SiC-BaTiO;) additions was homogenous, according
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Fig. 18 Variation of electrical
conductivity for (PVA-SiC-
BaTiO;) NCs with (SiC-
BaTiO;) NPs content

1.8E-11 -

1.6E-11

1.4E-11

1.2E-11

1E-11

8E-12 +

A.CElectrical conductivity (2 cm)!

6E-12

to optical microscope images, and the nanoparticles formed
a continuous network inside the polymer mixture. (FTIR)
investigate revealed that (PVA-SiC-BaTiO;) allow for just
a small amount vibrational molecular mobility. As the
concentration of (SiC-BaTiOj;) NPs rises, the absorbance,
absorption coefficient, refractive index, extinction coef-
ficient, (real and imaginary) dielectric constant, and opti-
cal conductivity all rise for (PVA-SiC-BaTiO;) NCs. The
energy gap for permitted and prohibited indirect transitions
decreased from (4.42 to 3.56) eV and from (4.1 to 2.85)
eV, respectively. Transmittance decrease with increasing of
(SiC-BaTiO;) ratios. Because of its characteristics, (PVA-
SiC-BaTiO;) nanocomposites can be regarded as a good
optical material for photonics applications. The (PVA-SiC-
BaTiO;) nanocomposites dielectric properties revealed that
the dielectric constant, dielectric loss, and (o, .)are rise from
(0.98 to 2.24), (0.15 t0 0.29) and (8.6 x 1072 to 1.6x 107!
) (Q.cm)™! respectively (at f=100 Hz), as (SiC-BaTiO;)
nanoparticles increase. As frequency rises, alternating cur-
rent’s (A.C.) electrical conductivity rises while the dielectric
constant and dielectric loss drop. The (PVA-SiC-BaTiO5)
nanostructures’ optical and dielectric properties imply that
they might be employed in a variety of flexible nanoelec-
tronic applications with high energy storage, little loss, light-
weight and low cost.
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