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Abstract
Samples are prepared from mixture of manufacture foam material
polyvinyl alcohol with ethylene glycol (PVA-EG) and additive of crushed and
sieved pomegranate peel (PP). Crushed pomegranate peel (PP) and the mixture are
diagnosed by Fourier transforms infrared (FTIR) spectrophotometer. The electrical
insulation parameters are measured. The dielectric parameters such as dielectric
constant (&"), dielectric loss factor (¢"'), free space capacitance (Co), conductance
(Gs), dependent conductivity (cac), and independent conductivity (cdc) have
been investigation. There is a significant decrease in dielectric loss factor " to
2.39 as the grain sizes of crushed and sieved (PP) increased to (600) pm sample
(4), and various recent investigations of functionalization of PP fillers to improve
compatibility with polymers. The electrical conductivities of composites are found
to increase at sample (2) and (3) PP grain size (212) um and (300) um and decrease

at sample (4).

Keywords

Mixture, Diagnosis, Insulation, capacitance, Inductance.

“ 24 AL-Bahir Quarterly Adjudicated Journal for Natural and Engineering Research and Studies



Vol. 9, No. 17 and 18, P. (23-36), Jun, 2019

Thamir Salman Bachari

1. Introduction:

Applications of polymers have been in-
creasingly used for many technical tasks, such
as biopolymers, Copolymers and composites.
Biopolymers may occur in natural or synthe-
sis sources as proteins and carbohydrates and
synthetically prepared as poly (lactic acid),
polyvinyl alcohol (PVA), polyethylene gly-
col (PEG) etc. most natural biopolymers are
degradable soon after treating to be used for
industrial purposes [1]. Polymers com-
posites have many lubricants, that can be
used in various applications such as dielec-
tric materials, Nano-sized conductor fillings,
including grapheme nanoplatelets, can create
a filter network inside the polymer matrix in
low-weight part, while the presence of con-
ductive nanoinclusions into a polymer matrix
could alter the permittivity of the composite
systems resulting in enhancement of their en-
ergy storing capability [2]. Pomegranate poly-
phenols are strong antioxidants and chemical
protective factors but possess low availability
and biological half-life. For example, punica-
lagin (PU), is the phenol in pomegranates, is
not absorbed in its proper form and for those
decomposed into ellagic acid (EA). The major
polyphenols in pomegranate are decomposed
to ellagic acid (EA) moieties and rapidly me-
tabolized into short-lived metabolic product.
A pomegranate contains many polyphenolic
compounds with high antioxidant and free-
radical-scavenging activity including flavo-
noids, condensed and hydrolyzed tannins, and

hydrolyzed tannins (ellabitannins (ETs) and

Gallo tannins). Encapsulation of ellagitannins
(ETs) into biocompatible and biodegradable
nanoparticles (NPs) may overcome their sus-
ceptibility to gastrointestinal hydrolysis, poor
absorption, low systemic bioavailability and
short half-life. The hypothesis that encapsu-
lation of pomegranate polyphenols into bio-
degradable sustained release nanoparticles
(NPs) may circumvent these limitations [3].
Chloroform is a volatile liquid has a molec-
ular weight 119.38 with molecular formula
CHCI, was supplied from Sd Fine chem.-lim-
ited, India. Polyvinyl alcohol (PVA) was hot
water soluble supplied from HIMEDIA REF
Laboratories Put Itd. India. PVA is a hydro-
philic linear polymer, has molecular weight
89,000 to 98,000. Chemically and physically
modified PVA with molecular formula -[CH,_
CHOH]- repeated unit, (C,H,O). Polymer
systems have been developed due their high
ionic conductivity and became main objec-
tives in polymer research. Due to their poten-
tial applications as electrolytes in solid-state
batteries, fuel cells, electrochemical display
devices/smart windows, photochemical cells
etc., according to their high conductivity, high
energy density, wide electrochemical stability
and easy process ability. The main advantages
of polymer electrolytes are their mechanical
behaviors, ease of fabrication of thin films of
desirable sizes and their ability to form prop-
er electrode/electrolyte in contact in electro-
chemical devices [4].

More over their studies of phase sepa-

ration in thin films of binary mixtures is ef-
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fective production and commercially impor-
tant for different coatings and films, including
insulating layers, photographic materials and
paint systems. Film of polymer blends exhibit
more desirable characteristics than individual
homopolymer, many blends polymer compo-
nents are also highly incompatible with each
other, will remix and phase separate. The de-
gree separation in polymer blends will greatly
affect the resulting morphology, that can have
adverse effects on the resulting film [5]. FTIR
technique has attained high precision and ac-
curacy in measurement to be sufficiently re-
producible for most industrial; research and
development purpose. Spectra from poly-
meric samples are usually relatively rapid and
straightforward. Moreover, FTIR micro-spec-
troscopy combines the spatial specificity of
microscopy with the powerful chemical spe-
cific of spectroscopy [6].

Ethylene glycol is a chemical com-
monly is used in many commercial and in-
dustrial applications including antifreeze in
winter and coolant to reduce over heating in
summer. The molecular formula of ethylene
glycol is HOCH,OH or C,H O, and its molec-
ular weight is (62.067) g/mol, is a colorless,
odorless, viscous dihydroxy alcohol. Bulk
dielectric polymer film with an intrinsic ul-
tralow dielectric constant at (10) kHz has been

successfully synthesized based on a novel

polyimide. More importantly, such outstand-
ing dielectric properties remain stable up to
(280) °C. The excellent ultra-low dielectric is
mainly because of the large free volume (sub-
nanoscale), that intrinsically exist in the amor-
phous region of polymeric materials [7]. The
aim of the project is focused on the dielectric
own quality of the composites, specifically the
measurement of dielectric parameters and the

dielectric properties are investigation.

2. Experiment Work

2.1. Manufacture of Foam Material of PVA

(10) gm of polyvinyl alcohol (PVA) pow-
der supplied from HEMEDIA Laboratories,
Ltd, India, has been weight by using Sartorius
balance, Germany. (10%) concentration of
PVA with (100) millimeter of distilled water
have been emplaced into a bottom round flask
was put into isomental heater and stirrer sort
Heidolf, Germany is used to mix the mixture.
The system operated with temperature has
been raised between (92-98) °C as in Fig. (1).
Each (15) minutes the system is stopped to
measure the temperature by thermometer and
the vapor steam is let out to avoid solidifica-
tion of the material, continuation of the oper-
ating the system until a complete dissolve of
PVA in time period one and half hour. The ob-
tained product of foam material of PVA is col-

lected in clean glass container as in Fig. (2).
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Fig. (1): Setup of Manufacture
foam material of PVA

2.2. Samples Preparation:

Glass substrates were emplaced in flask
that is cleaned with distilled water for (10)
minutes and was rinsed with acetone then
is washed by distilled water. The glass sub-
strates were put in vacuum furnace at (90)
°C until they were dried. The furnace is put
off and the clean glass substrate is left inside
the furnace over night to let the temperature
falls to room temperature and the clean glass
substrates are taken out for use. Pomegran-
ate peel (PP) was left to be dried in open air
for two months. The dried pomegranate peel
was crushed by stainless steel mortar and was
kept in plastic container. The crushed PP. was
sieved for different grains size, (75) um, (212)
pum, (300) pm, (600) um and remaining from
the last sieving is large than (600) um grain
size (2360) um. Each weight (0.03) gm. of
pomegranate peel particle size was dissolved

Fig. (2): Foam material of PVA and
set up of measurements

in (0.025) mole of chloroform and mixed by
spatula to ensure homogeneous solution; this
is added and mixed with (0.092) mole polyvi-
nyl alcohol (PVA). And (0.041) mole of eth-
ylene glycol (EG) mixture, all the mixtures
were deposited on the clean glass substrates as
samples. Two copper electrodes were fastened
at both ends of the films and left over night
to be dried and to ensure the chloroform will
be evaporated from the mixture. These speci-
mens are subjected to dielectric measurements
by using FLUKE PM (6303) RCL meter serial
number 781003, Germany. The dimensions of
the specimens and the cross sections of the
tip vicinity have been measured with Vernier
Caliper Certificate made in China. Table (1):
indicates the samples preparation
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Table (1): Samples preparation

PP. orain Length of | Width of | Thickness of | Cross sectional
PVA moles | EG moles siz'eg m specimens | specimens specimens area of the tip
K .mm .mm .mm .vicinity mm?
0.091 0.041 75 16.20 20.00 1.31 0.8
0.091 0.041 212 16.54 18.53 1.33 0.915
0.091 0.041 300 15.22 12.35 1.521 0.142
0.091 0.041 600 16.33 12.95 1.51 3.14
0.091 0.041 > 600 16.65 13.42 1.63 0.138
3. Calculations and Results: Where w: angular frequency 2xnf. And f:
3.1. Dielectrical Insulation frequency Hertz.
Dielectrical parameter measurements were The free space capacitance
included quality factor (Q), dissipation factor A
) } Co= €0 = 4
(D), impedance (Z), parallel resistance (Rp), d
series resistance (Rs), parallel capacitance Where ¢: permittivity of free space
(Cp), series capacitance (Cs) and phase shift 8.85*10"2 F m™.
($). Table (4) indicates the dielectric measure- A: electrode area mm?
ments and calculations. Dielectric constant (£) d: thickness of the electrode mm.
and dielectric loss (&) of samples were calcu- C, is equal to 4.863*10 pF
lated using the following relations [8]: Conductance is given by
d Gs=¢ Cow (5
'e = Cs— (1) .
g0A ac conductivity cac:
Where Cs: the series capacitance in pF cac=coe”’w (6)
g, permittivity of free space Fm. Total conductivity ot is:
d: the thickness of sample mm. d
. . ot = Gs— (7
A: cross sectional area of effective elec- A
trode area mm?. Dielectric 3.2. Fourier Transforms Infrared (FTIR)
loss factor is given by [9]: Spectroscopy:
e :
he — 2) . FTIR spec.trosco.py of crl%shed PP.gram
RpCpw size (75) um is carried out with kBr disc by
1 using JASCO spectrophotometer (4200),
Rp = DwCp 3 serial No. C08176018, Japan. Spectra are
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taken in wave number (400-4000) cm™ as
in Fig. (3). Band at (3410.98) cm™ is the
presence of stretching primary amines,
band at (2928.76) cm™' is due to secondary
amines with corresponding vibration peak
at (1615.57) and band at (1364.86) cm’
corresponding to C-N stretching vibration
aromatic group[10] and band at (1049.09)
cm’ is corresponding to C-H of alkanes,
peak at (1445.39) cm! stretching vibra-
tion C-OH of protein and polyphenols and
peak at (1731.760) cm™ corresponding to
C=0 stretching vibration of flavonoids and
amides|[11], peak at (639) cm! alkenes|[12].
Table (2) is the comparison of the obtained
results with previous studies. FTIR spec-
troscopy of (PVA-EG-PP), for sample (1)
at foam material of PVA (0.092) mole, EG
(0.041) mole and crushed PP grain size (75)
pum and 0.03 gm. in weight is dissolved in
(0.025) mole of chloroform and added to the
mixture (PVA-EG). The spectra have been
carried out in wave number (400-4000) cm’!
as in Fig. (4) by using JASCO spectropho-
tometer (4200), serial No. (C08176018),
Japan. Band at (3385.42) cm™' attributed to
OH [13], band at (2927.41) cm™! related to
the presence of —CH groups [14] and band
at (1078.98) cm™! is not noted and used as
an indicator for PVA structure [15]. Peak
(1727.42) cm! and peak (1616.54) cm’!
pomegranate peel powder [16] and peak
(1364.39) cm™ C-N complex reaction, Yang,
et al [11]. Table (3) is the comparison of the
obtained results with previous studies.

4. Results and Discussion:

FTIR test of pomegranate peel (PP) grain
size (75) um as shown in Fig. (3), have been
investigated. Table (2) indicates the com-
parison between the obtained results with
other studies, band (3410.98) cm™ is prima-
ry amines, in comparison with Fig. (4); of
PVA-EG-PP, Table (3) band (3385.42) cm’!
is determine OH. Peak at (1364.34) cm™' for
PVA-EG-PP is complex reaction took place
between C-N. Table (4) Maximum calculated
dielectric constant is (2.47*%10%) for sample
(1) PP grain size (75) um and minimum value
is (16.301) for sample (4) PP grain size (600)
um. the dielectric constant decreases with
increasing of PP grain size so that the giant
dielectric constant is close to (75) pm of PP
[17]. The maximum calculated dielectric loss
factor is (2.03*10%) for sample (1) and mini-
mum value is (2.639) for sample (4). ¢’ and &"
are experimentally observable parameters and
used to characterize dielectric dispersion over
(1) kHz [18]. Dielectric constant measures
the efficiency of an insulating material and
is used to determine the ability of an insula-
tor to store electric energy [19]. If a material
is to be used for strictly insulating purposes,
it would be better to have a lower dielectric
loss. However, one of the major reasons for
the choice of a particular dielectric material
its dielectric constant. Those with high di-
electric constant enable high values of capaci-
tance to be achieved, each one having a dif-
ferent permittivity or dielectric constant. Free
space capacitance Co value (4.863*10*) pF.
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Maximum conductance is (2.768*10°) S for
sample (1), and minimum (4.97*10'") S for
sample (4), Maximum ocac (1.132*10*) S m"!
for sample (1) and minimum (1.46*10") S m!
for sample (4). Maximum odc is (1.078*10)
S m™' samples (1) and minimum (12.2*10®)
S m!' Samples (4). Fig. (5) Indicates the rela-
tion between the dielectric constant €' and the
series capacitance Cs, the decrease in Cs will
cause decrease in €', consequently the larger
relative permittivity is the larger resulting ca-
pacitance becomes as in sample (1) and (2),
the important of the case is to maintain the
conductance Gs. Fig. (6) Indicates the depen-
dence of the ac conductivity on the dielectric
loss factor ¢ according to the linear relation-
ship the value of cac increase with increasing
¢”. It 1s important to consider the losses in ac
capacitors. The complex dielectric constant
is usually defined as ¢* = ¢"’- j¢”’. The real
part of permittivity €'. It is a measure of how
much energy from an electric field is stored
in a material. € is the imaginary part of per-
mittivity. It is a measure of how dissipative
or lossy a material is to an external field. The
ratio (¢7/€’) is tand.[20]. Fig. (7), the depen-
dant of the dielectric constant €' on PP grain
size um, the value of €' is decreased at sample
(4) and alternatively cause decrease in val-
ues of Gs, cac and odc. Fig. (8), the depen-
dant of ¢ on PP grain size as the grain size
increase €' decrease except at sample (4), is
nearly the same as in Fig. (8). Fig. (9), indi-
cates variation of the cac S m™ with PP grain

size um, cac decreases as the PP grain size

increases. Fig. (10), the variation of odc S m™!
with particle size PP um the variation gave a
peak at sample (3), odc is equal to (8.58*10
%) S m" and electrical conductivity gradually
decreases as the PP grain sizes increases, this
is related to the complex dielectric constant,
similarly complex AC conductivity consists
of real and imaginary part [21]. Fig. (11) the
variation of conductance Gs S with PP grain
size um, Gs decrease at sample (4) and (5)
(4.97%10") S and (1.22*107) S. Fig. (12), the
variation of total conductivity ot S m™!' with
PP grain size um there is increase at sample
(3) (8.71*¥10-4 S m™). Capacitive reactance
Xcs and inductive reactance X have been
calculations. Generally, PP filler enhance the
electrical conductivity and the polar behavior
of PVA [22]. The dielectric behavior relates to
the tendency for capacitance build-up, that is
commonly involve electric polarization. The
associated charge movement can be due to po-
lar bond rotation, functional group movement
etc. [23] the measurement of capacitance (as
measured at 1 kHz) for the composites of the
specimen’s inclusion the effect of the two
copper wires and the tip vicinity at the points
of contact.
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Fig. (3): FTIR spectroscopy of (75) pm Pomegranate Peel (PP)

Table (2): Comparison of the obtained results with previous studies

Functional group ob-

. Wave number cm™! | Functional groups of reference | Wave number cm!
tained results

Primary amines 3410.98 Primary amines ref.10,3371

Secondary amines 1615.57 ,2928.86 Secondary amines ref. 10,2927
C-N stretching vibration

C-N stretching vibration aro-

. 1364.86 . ref. 10,1373
aromatic groups matic groups
C-OH of alkenes 1049.09 C-OH of alkenes ref. 11,1060
C-C stretching \{ibration 144539 C-OH stretching of protein and ref. 11,1616
of Aromatics polyphenols
CfO stretching Vi‘bra- 1731.76 C=0 stretching Yibrations of ref. 11 ,1724.90
tions of flavonoids flavonoids
Alkenes 639 Alkenes ref, 12 ,698.23

AN

g

330542 Em-1<<

ut
&

g \
282741 ot

q 5

72742
161654 cm-1
107898 amg
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Fig. (4): FTIR of PVA-EG-PP
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Table (3): The comparison of the obtained results with previous studies.

Functlopal groups of ob- Wave number cm”! Functional groups of refer- Wave number cm!
tained results ences
OH 3385.42 OH 3391.21, ref. 13
-CH2 groups 292741 -CH2 groups 2940, ref. 14
Indicator t;?lrrGE)VA struc- 1078.98 Indicator for PVA structure | 1150-1050, ref. 15
Pomegranate peel powder | 1727.42, 1616.54 | Pomegranate peel powder 1614, ref. 16
C-N complex reaction 1364.39 C-N complex reaction 1350.64, ref. 11
Samples Q D Rp MQ | Rs MQ ZMQ |CppF | CspF Lp 5
kH | kH
TRM 07 | 0847 | 3332 | 363 | 7195 | 58 | 49 | 74 |3.038
2Em o4 | 0912 | 288 26 | 36 | 69 | 89 | 742|238
300 pm
PP. 1.07 1.01 788.2 0.2 0.3
MM | 207 | od62 | 3278 03 | 03
<600 1 380 | 0208 | 2673 02 | 03
pm PP.
otS | Xes | XL
14 re -1 -1
€ € Gs S cacSm’' |odc Sm . MO MO ¢c | L
9.06%10% | 10°*2.03 | 10°%2.768 | 10**1.132 | 10*¥1.087 | 10-°*4.532 | 32.497 | 19.078 | -69.9 | 68.0
6.65*
1.46*10% | 10°*1.17 | 4.46* 10°| 6.5*%10° |6.00* 107 e 17.891 | 14.958 | -88.7 | 82.6
&81* | 1
3.6%10° | 10*%2.44 109 1.35%10° [ 10**8.58 [ 10**8.71 | 530 - | -842 1
4.97* 12.2% 239« (| | |
16.301 2.639 1.46*107 530 -—- | -80.7
10" 10°® 10°% -
6.60* 0.78* 143 | |
3.99*10% | 10°*1.18 | 10°*1.22 530 - | -76.2
106 10° 10° "
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5. Conclusions:

1- Decrease in the dielectric loss factor is
due to the dielectric material changes polarity
and in specimen (4) is due to increase particle
size of PP. to 600 pum.

2- The volume of capacitor depends on the
dielectric material that was chosen.

3- Capacitors are used for a wide variety
of purposes and made of different materials
and in different styles. They will consider
three board types, that is, capacitors made for
ac, dc and pulse applications. ac case is the
most general since ac capacitors will work (or
at least survive) in dc and pulse applications
and the reverse may not be true.

4- Losses in ac capacitor one is due to a
conduction loss represent the actual freight-
age flow in the dielectric and the other is a
dielectric loss due to movement or rotation of
the atoms or molecules in an alternating elec-
tric field.

5- Dielectric loss refers to the energy that
is lost to heating of an object that is made of
dielectric material if a variable voltage is ap-
plied to it. This loss happen because as the
material changes polarization 6-
Ideal capacitor is a purely reactive device,
containing absolutely zero resistive (power
dissipation) effects.

7- Dependent frequency ac conductivity
can be calculated from the equation  and.

8- Composites, the wonder materials are
becoming an essential part of today’s materi-
als due to the advantages such as low weight,
corrosion resistance, high fatigue strength and

faster assembly. They are extensively used as
materials in making aircraft structure, elec-
tronic packaging to medical equipment and
space in extensive composite polymers with
an appropriate weight, appropriate electric
conductivity and/or appropriate impact value

for use with practical articles.

References:

[1] Q. M. Jebur, A. Hashim and M. A. Habeeb, The
Effect of Biomaterial on Optical properties of
polymer Blend and their Applications, journal of
Chemical and Pharmaceutical Sciences, Volume
10, issue 1, pp. 728-731, (2017).

[2] L Tantis, G. C. Pasarras, D. Tasis, Functionalized

Graphine-poly (Vinyl Alcohol) Nanocomposites:

physical and dielectric properties, eXPRESS

polymer letters, Vol. 6, No. 4, pp. 283-292, (2012).

A. B. Shirode, D. j. Bharali, S. Nallanthighal,

J. K. Coon, S. A. Mousa and R. Reliene,

Nanoencapsulation of Pomegranate Bioactive

[3]

Componds Breast Canser Chemoprevention,
International Journal of Nanomedicine 10: pp.
475-484, (2015).

A. Hashim, M. Husain, J. H. Ghazi, H. Hakim,
(polyvinyl  Alcohol-

Polyacrylamide-Pomegranate Peel) Composites

[4]

Characterization of

as Biocompositeso Materials, Universal Journal of
Physics and Application (3): pp. 242-244, (2013).
F. A. Jasim, A. Hashim, A. G. Hadi, F. Lafta,
S. R. Salman and H. Ahmed, Preparation of
(Pomegranate Peel-Polystyrene) Composires and

[5]

Study their Optical Properties, Advance in Physics

Theories and Applications, Vol. 18, pp.22-27, (20

11).

R. Bhargava, S-Q. Wang and J. Koenig, FTIR

Microspectroscopy of polymers Systems, Ava

Polymer Sci, 163, pp. 137-191, (2003).

[7] Y. Liu, C. Qiant, L. Qut, Y. Wu, Y. Zhang, X.
Wu, B. Zou, W. Chen, Z. chen, Z. Chi, S. Liu,

[6]

“ 34 AL-Bahir Quarterly Adjudicated Journal for Natural and Engineering Research and Studies



Vol. 9, No. 17 and 18, P. (23-36), Jun, 2019

Thamir Salman Bachari

X. Chen and J. Xu, A Bulk Dielectric Polymer
Film with Intrinsic Ultralow Dielectric Constant
and Outstanding Comprehensive Properties,
Chemistry of Materials, ACS Publications, 27
(19), pp. 6543-6549, (2015).

[8] O. Gh. Abdullah, B. K. aziz and A. O. Saeed,
Kaolin Light Concentration effects on The
Dielectric Properties of Polyvinyl Alcohol Films,
International Journal of Science and Advanced
Technology, Volume 2. No. 1, pp. 65-69, (2011).

[9] B. Hussien, The D.C and A.C Electrical Properties
of (PMMA-AI1203) Composites, European Journal
of Scientific Research, Vol. 52, No. 2, pp.236-242.
(2012).

[10] M. Shanmugavadivu, S. Kuppsang and R.
Ranjithkumar, Synthesis of Pomegranate Peel
Extract Mediated Silver Nanoparticlesand Its
Antibacterial Activity, American Journal of
Advance Drug Delivery, AJADD [2][2]:174-182,
(2015).

[11] H. Yang, Y. Ren, T. Wang and C. Wang,
Preparation and Antibacterial activity of A/
Agt+/Ag3+ nanoparticles composites Made by
Pomegranate rind extract, Result in Physics,
volume 6, pp. 299-304, (2016).

[12] M. S. Cheyad and T. A. Salman, Characterization
and Study the Inhibition Activity of Pomegranate
Peel Extraction for a-Brass Corrosion in H2SO4
Solution, Oriental Journal of Chemistry, Vol. 33,
No. 3, pp. 1241-1251, (2017).

[13] N. S. Labidi and A. Djebaili, Studies of The
Mechanism of Polyvinyl Alcohol Adsorption
on The Calcite/Water in The
Sodium Oleate, Journal of Minerals & Materials

Presence of

Characterization & Engineering, Vol. 7, No. 2, pp.
147-16, (2008).

[14] M. U. Mihas, M. Ahmad, 1. Ali and M. Sohail,
Synthesis of Chemical Cross-Linked Polvinyl
Alcohol-CO- Poly (Methyacrylic Acid) Hydrogels
by Copolymerization; A Potential Graft-Polymeric
Carrier for Oral delivery of 5-Flourouracil, Daru

Journal of Pharmaceutical Sciences, 21 (1); 44, (2
013).

[15] A. K. Elbadawy, S. K. El-Refai, T. M. Tamer,
M. A. El-Meligy and M. S. Mohy Eldin, Poly
(vinyl Alcohol)-Alginate Physically Crosslinked
Hydrogel Membranes for Wound Dressing
Applications: Characterization and Bioevaluation,
Arabian Journal of Chemistry, Volume 8, Issue 1,
pp- 38-47, (2015).

[16] P.H. F. Pereira. T. I. S. Oliveira, M. F. Rosa, F. L.
C. Icante, G. K. Moates, N. Welle, K. w. Waldro
and H. M. C. Azeredo, Pectin extraction from
pomegranate Peels with cetric Acid, International
Journal of Biological Macromolecules, 88, pp.
373-379, (2016).

[17] L. Wei, Z. Lin-Li and Z. Xiao-Jing, grain Size
effect on Electrical Conductivity and Giant
Magnetoresistance of Bulk Magnetic Polycrystals,
Chin. Phys. Lett, Vol. 26, No. 11, pp. 117502-(1-
4), (2009).

[18] A. O.Musa, M. A. Al-Amber and F. Sh. Hashim,
Determined the Energy Gap and Activation
Energies of Some Transition Metal Complexes of
Liquid Crystalline Shiff Base, National Journal of
Chemistry, Volume 30, pp. 323-329, (2008).

[19] T. S. Velayutham, A. B. Ahmad, W. H. Abd
Majid and G. S. Neon, properties of polyurethane
Graphite Composites, Journal Fizik Malaysia,
Vol. 29, No. 1&2, pp. 25-28, (2008).

[20] P. Barber, S. Balasubramanian, Y. angchamy,
S. Gong, A. Wibowo, H. Gao, H. J. Ploehn
and H-C zur Loye, Polymer Composites and
Nanocomposites Dielectric Materials for Pulse
Power Energy Storage, Materials, 2, pp. 1967-
1733, (2009).

[21] B. P. Prasnna,
Revanasiddappa,

H. B. Muralihara and M.
Synthesis,  Characterization

and Enhance Dielectric Constant of Polyaniline-

Exfoliated = Graphite  Flakes = Composites,
IJLTEMAS, international Journal of Latest
Technology in Engineering, Management &

AL-Bahir Quarterly Adjudicated Journal for Natural and Engineering Research and Studies




Vol. 9, No. 17 and 18, P. (23-36),Jun, 2019
Thamir Salman Bachari

applied Science, Vol. 111, Issue V, pp.55-60, (2014).

[22] O. GH. Abdullah, S.A. Hussen and A. Alani,
Electrical Characterization of Polyvinyl Alcohol
Films Doped with Sodium lodide, Asian
Transactions on science & Technology, Volume
01, Issue 04, pp. 1-4, (2011).

[23] A. Wang and D. D. Chung, Dielectric and

Electrical Conduction Behavior of Carbon Paste

Electrochemical Electrodes, with Decoupling of
Carbon, Electrolyte and Interface Contribution,
Carbon 72, pp. 135-151, (2014).

“ 36 AL-Bahir Quarterly Adjudicated Journal for Natural and Engineering Research and Studies



