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Abstract

In this study, the samples have been preparesing casting method from adding chromium chietiol poly
vinyl alcohol and poly vinyl pyrrolidone with diffent weight percentages (3,6 and 9) wt.%. The DeCtrcal
properties have been studied with temperature (B9 also the A.C electrical properties have been
investigated with frequency ranged from (100- )18z at room temperature. Results showed that ti@ D
electrical conductivity increase with increasing @dncentration also the activation energy changéth w
increasing of concentration, as well as the dieleatonstant and dielectric loss decrease witheasing of
frequency but the A.C electrical conductivity inese with increasing of frequency, generally thdedieic
constant, dielectric loss and A.C electrical conighity increase with increasing of concentration &l samples.

Keywords:(D.C, A.C) electrical properties, (PVA-PVP) comjies, chromium chloride.

Introduction

Composite polymers are the process of addingesmaterial to homogeneous polymers in order togdan
some of its characteristics and the entering of remipes on it [1]. Composite materials, especialith found
plastic (polymeric) are one of the modern materthkst play a role in most applications of enginegrand
technology, because the use of these materialsiresqpossession good durability and high technjcall
performance to resist foreign stresses affectingmthand the circumstances surrounding the pressure,
temperature and humidity and others [2]. i tbcent years, water soluble polymers such as PW&, and
others have been found to be more significant, imzaf their possessing different applicationsséhgolymers
films have interestingly been found to be easilgegting various transition metal and rare earthhaglo pant
ions in required concentrations in their transfdiora as brightly luminescent polymer films of teatal
importance [3]. The poly vinyl alcohol (PVA) is algmer with exceptional properties such as watéulslity,
biodegradability, biocompatibility, non-toxicity,nd non-carcinogenetic that possesses the capatulifgrm
hydrogels by chemical or physical methods [4]. PWAs high enough tensile strength and satisfactory
flexibility. To improve deformability PVA is usuallplasticized by the variety of low molecular caropds
mostly containing polar groups [5] PVP is potentiaterial having a good charge storage capacitydapant-
dependent electrical and optical properties. ChallyicPVP has been bound to be inert, non-toxic and
interestingly, it displays a strong tendency fomptex formation with a wide variety of smaller molges [6].

Experimental work

The materials used in this study are ploy vinybhtd and polyvinyl pyrrolidone mixing with Crglsamples
have been prepared by mixing (0.08)g of PVA wittD®)g of PVP in (30)ml of distilled water, and bging
magnetic stirrer for the mixing process to obtaiorenhomogeneous solution with temperature of AD0by
using casting method we get the films from this tnig and casting each one of these ratios in tmplate
(Petri dish). The resistivity was recorded by terapge from (50 to 9 by using keithley electrometer
type (616 C). The volume electrical conductivitydefined by: [7]

oy =1/p =1/RA 1)
A:guard electrode effective area.
R:volume resistance

L:average thickness
The activation energy was calculated using gouid8]

6 =o,exp(-E/ ksT) (2

o : electrical conductivity at T temperatutg; electrical conductivity at absolute zero of temapere, ks
Boltzmann constant and,&E activation energy.
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The A.C electrical properties have been meakby LCR meter type HIOKI 3532-50 LCR HI TESTERd
by different frequencies from (100- 5®1JHz, the capacity (&, resistivity (R), dissipated factor (D) and
reluctance (Z) have been recorded for all samflbs. capacitance of a capacitor constructed of tealfel
plates is given by the equation:[9]

C=¢ g, Ald €))
The dielectric constant has been calculated mguesjuation:
£=G,IC, “4)

¢: dielectric constant, &Xhe capacity and £vacuum capacitor

The dielectric loss has been calculated bygusguation:
e"=1/wRp C, (5)

¢": dielectric constanty: angular frequency, gRresistivity
The A.C electrical conductivity has been cadted from this equation:
cac=We"g, (6)

oac: A.C electrical conductivityg,: permittivity of free space.

Results and Discussion

Figure (1) shows the volume electrical conduttiw,) for (PVA-PVP) with various concentrations of CsCl
From this figure notice that the electrical condlity increase with increasing of concentrationtelrpretation
of increased conductivity is at low concentratidine ions impurities are the form of isolated artasn each
other into the middle overlapped, but when highocemtrations are connected network inside the nateri
overlapped is containing paths allow for chargeiess to passing through it pass charge carrieauth the
tracks that are less irresistible electrical [Fagure (2) shows the variation of electrical cornduty for (PVA-
PVP-CrC}) with temperature. The volume electrical conduttiincreases with increasing of temperature this i
means that these materials have resistance ofimeghermal coefficient (i.e. that resistance daseewith
temperature increased).The explanation of thisyieh#s the polymeric chains and impurity ions asttraps to
make charge carriers moving by hopping process.cbmeluctivity of all samples will increase becao$e¢he
increasing charge carriers and its movement [11].
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Figure(1): Variation of D.C electrical conductivity with CrCl, concentration for (PVA-PVP-CrCl,)
composite.
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Figure (2): Variation between D.C electrical conductivity and temperaturefor (PVA-PVP-CrCl,)
composite.

Figure(3) shows that the relationship between D.C electrical conductivity with inverted absaut
temperature for (PVA-PVP-Crglcomposite. The activation energy was determimenh fequation (2). Results
show that the activation energy equal to (0.50Bvett% but at 9 wt.% reached to (0.42) for (PVA-REFCL,)
composite, this is mean that the activation endngg high values at low concentration while at high
concentration it has low values these due to tbeease the local levels in the distance betweeduwion band
and valence band. This is consist with the findifighe researchers [12,13]. The decrease in aittivanergy
with increasing of (CrG) concentration shown in figure (4).
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Figure (3): Relationship between L n conductivity and inverted absolute temperature for (PVA-PVP-
CrCl,) composite.
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Figure (4): Variation of activation energy with CrCl, concentration for  (PVA-PVP-CrCl,) composite.

The effect of concentration on the dielectrimstant for (PVA-PVP-CrG) composite at 100 Hz shown in
figure (5). From this figure we note that the diatie constant increased with increasing of conegion. The
reason of this increase attributed to formatioa ebntinues network of (Crglsalt inside the composite. This is
similar to the results was reached by researcfidrd 5].
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Figure (5): Variation between dielectric constant and concentration for (PVA-PVP-CrCl,) composite
at 100 Hz.

Figure (6) show the variation of the dielectranstant with frequency for (PVA-PVP-CgCtomposite. This
figure show that the dielectric constant decreaitle iwcreasing of frequency. The increase in fremyelead to
decease polarization contribution to the total pmédion interface which is the most common typds o
polarization contribution in low frequencies andidt decrease with increasing of frequency thiseizd| to
decrease the values of dielectric constant for (FRXA°-CrC}) composite with increasing of applied frequency
from (100-5*10)Hz. The another types of polarization appeahinfallowing frequencies and the response to
the change applied frequency of ionic polarizai®tess than the electronic polarization becauséoos mass
larger than electrons mass where the electronsmespto the oscillate of filed even the high freggies because
of the small electron mass which made the eledatrgailarization is the only at high frequencies thius
dielectric constant approximately fixed for all gges at high frequencies [12,15].
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Figure (6): Dielectric constant asa function of frequency for (PVA-PVP-CrCl,) composite.

The variation of dielectric loss with frequenfy (PVA-PVP-CrC}) composite shown in figure (7). It is
obvious from this figure that the values of diefeectoss are high at low frequencies but they deerease with
increasing of frequency this is attributed to daseeof contributed the ionic polarization with ieasing of
frequency [15], while at high frequency which iscbed to (5*18)Hz, the dielectric loss is approximately fixed
this is due to another polarization mechanisms klaire occur in high frequencies, also notice tHeevaf
dielectric loss increased with increasing of (Gy€bncentration as shown in figure (8) this is tluéncrease of
ionic charge carriers with increasing of concerdratThis is similar to results of researchers 15612].
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Figure (7): Dielectric lossasa function of frequency for (PVA-PVP-CrCl,) composite.
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Figure (8): Variation of dielectric losswith concentration at 100 Hz for (PVA-PVP-CrCl,) composite.
The variation of A.C electrical conductivity.() for (PVA-PVP) with various concentration of (CgClat 100
Hz shown in figure (9). It is clear from this figuthe A.C electrical conductivity increase withriegsing of
(CrCly) concentration this is due to the effect of thacgpcharge. The ions of ferric chloride take thenfof
clusters or separated groups at low concentrafiba.conductivity is increase with increasing ofncentration
as a result of the increase in ionic charge iesmand the formation of a continuous network dbigtie ions
inside the composite consequently, the conductiitincreasing with the increase of chloride comeion

[17].
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Figure (9): Variation between A.C electrical conductivity and concentration at 100 Hz for (PVA-PVP-
CrCl,) composite.

Figure (10) show the variation of conductiwtith frequency for (PVA-PVP-CrG) composite. This figure
appear that the A.C electrical conductivity inceeasnsiderably with the increase of frequency rdngfe(100-
5*10°)Hz, this is attributed to the ionic polarizatiomish occurs at low frequency, also the motion dfarge
carries by hopping process. The increasing of cotiMdty is small at high frequencies, this is due the
electronic polarization and the charge carriersciiiiavel by hopping process [18].
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Figure (10): Variation between A.C electrical conductivity and frequency for (PVA-PVP-CrCl,)
composite.

Conclusions

1. D.C electrical conductivity for (PVA-PVP-Crglcomposite increase with  increasing of terapge and
(CrCl,) concentration, and the value of D.C electricahductivity was reached to 9.19*1(Q.cm )* at 50
°C for (PVA-PVP-CrCJ) composite.

2. Activation energy for all composites decreased withieasing of concentration.

3. Dielectric constant and dielectric loss decreaséth increasing of frequency but A.C electrical
conductivityo, ¢ increased with increasing of frequency for all ptea

4. Dielectric constant, dielectric loss and A.C elieatrconductivity increase with increasing of centration.
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