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ABSTRACT Conducting polymer composites such as conducting polyaniline composites have numerous
attractive physical properties which could be used in several vital applications. In order to give composite
materials unique physical and chemical properties that can have broad application potential in various areas,
it requires appropriate adding of metal chloride through conductive polymer composites. This study employs
the gamma radiation technique to produce conducting polyaniline from an aqueous solution. The solution
comprises four materials, including: ANI, PVA, MgCl, and distilled H>O, which serve as a binder or film
support, precursor, Cl ions provider, and a solvent. To attain the conducting polyaniline composite, a film
of ANI-PVA-MgCl, was subjected to gamma radiation under ambient conditions. Conducting polyaniline
composite has been formed once the colour began to change from white to green following the doses of
radiation. The results have demonstrated that the level of gamma radiation increased to 40 KGy, thereby
confirming that the electrical insulation ANI-PVA-MgCl; film was converted into an electrically conductive
polyaniline composite film, this can be applicable for energy applications. The production of conducting
polyaniline composite has been observed since the colour has been changed from white to green colour
alongside radiation doses.

INDEX TERMS Poly (vinyl alcohol), aniline, magnesium chloride, gamma radiation technique, energy
applications.

I. INTRODUCTION polymers, it also has the capacity to conduct polyaniline

Recently, there have been advances in the production of
organic-inorganic materials in respect of both their chemi-
cal and physical properties _[1]-[4]. This development has
rendered them more appealing to researchers in a range of
disciplines [5]-[9]. One such material which is frequently
utilized is conducting polymer composite [10]. It popularity
is due in large measure to its amenability to modification,
it low preparation costs, and its properties as metallic support
for both materials and semiconductor materials [11], [12].
In addition to the materials primary role as in conducting
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composite [13]. In this latter capacity, its distinctive electrical
and optical properties appeal to researchers who appreciate
its versatility [14], [15]. Additionally, the existence of -NH-
groups helps reactions through the polymer chain to enhance
their features. Hence, it offers benefits for an extensive variety
of applications, including sensors and solar cells [16], [17].
One of the important property of polyaniline is that the
enhancement of its electrical conductivity can be simplified
using incorporation inorganic materials [18]. Furthermore,
the conductivity of PANI may be contingent upon dopant
ions and metallic materials which are utilized to stabilize
conducting PANI [19]. The optical features of the conducting
polyaniline composite also could be enhanced and developed
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by using metallic salts, such as nickel chloride and silver chlo-
ride, which are also employed to increase the conductivity of
polyaniline [13], [20].

Recent studies have produced conducting PANI com-
posites by employing several techniques, including sol-gel
method [21], chemical methods [22], electropolymerization
method [23], in-situ chemical oxidation polymerization [24],
in-situ polymerization technique [25], solution casting [26],
via a sonochemical method [27], and aqueous solutions [28].
The irradiation of polymers is achieved using either gamma-
rays, electron beams, or ionizing radiation [29]. Through this
process, the properties of polymers are significantly altered in
accordance with both the radiation employed and the features
of the target materials. Whilst these processes have facilitated
the identification of novel PANI conducting properties; some
methods have generated products which are not merely toxic,
but also possibly hazardous to the environment. Moreover,
no method acted to polymerize the polyaniline in precisely
the same manner using aniline, MgCl, and polyvinyl alcohol
(PVA).

In the current study, the Gamma radiation (at different
radiation doses) technique was employed to prepare polyani-
line using ANI, PVA, MgCl, and H>O materials. The results
indicate that the properties of polyaniline are enhanced by
increasing the irradiation doses [30]-[33]. The distinctive
character of this study is that the radiation method adopted
has multiple benefits, including its exemplary reproducibility,
its low costs, and it easy application. Moreover, this method
can likewise augment the electrical possessions of the product
in respect of requisite composite properties.

Il. EXPERIMENTAL WORK

A. MATERIALS

All the materials used in this work for the preparation and
characterization of conducting polyaniline are as follows:

- Poly (vinyl alcohol) (PVA) (Mw = 85000-142000 g/mol,
99 — 100% hydrolyzed) was used as a binder or a film
support and was purchased from Fluka of USA.

- Aniline (ANI) is a monomer and was used as a precursor.
It was purchased from the Merck-Schuchardt Company
and used without further purification.

- Magnesium chloride (MgCl,) are chemical salts and were
used as Cl ions provider.

- Finally, distilled water was employed as a solvent.

B. SAMPLES PREPARATION

The PVA solution has been prepared by dissolving 20.00
g PVA powder in 500 ml distilled water. The solution has
been stirred at 80 °C temperature for 3 hours and then
cooled down at room temperature. After cooling to room
temperature, 25 wt% aniline has been added to PVA solution
and stirred to obtain a homogeneous solution, magnesium
chloride with different concentrations i.e 2%, 5%, and 8%
wt of MgCl, were added to ANI/PVA solution. The mixtures
have been stirred continuously for 2 hours using a magnetic
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stirrer in nitrogen atmosphere. Then, each concentration of
the blend solution of ANI /PVA/MgCl, was divided into two
glass plates casting and left to dry at ambient temperature
for 6 days in order to remove water. The ANI /PVA/MgCl,
films were obtained by removing the blend films from the
glass plate and cut into several pieces. The thickness of films
has been determined by a digital micrometer model Mitutoyo
no: 293-521-30-Japan. The films were packed in a sealed
plastic bag in order to send them for gamma-rays exposure.

C. SAMPLES IRRADIATION

The samples have been irradiated at different doses
from 0 to 40 kGy in the °Co y-rays irradiation chamber
(Gammacell Excel model). The %0Co produces two main
y-rays of 1.17 and 1.33 MeV, which gives the average energy
of 1.25 MeV. The dose rate was calculated based on the half-
life, T2, of the source, i.e. (for every 10 KGy it needs 5 mins
based on the experiments and devices conditions and time)
the elapsed time in which the activity of the source reduced
by half, is equal to 5.27 years by the equation (1)

D = Doexp(—=1n2 /Ty ) (D)

where Dy is the dose rate at time t = 0. The samples were
exposed to gamma radiation at room temperature to release
Cl ions from the manganese salts.

D. IMPEDANCE ANALYZER AND CONDUCTIVITY
MEASUREMENT

The conductivity of the samples has been measured by using
LCR- meter model HP 4284A, It operates in the frequency
range from 20 Hz to 1 MHz. The system was equipped with
an in-house Lab VIEW software program that controls all
the measurement process and collects the data as capacitance
(C), conductance (G) versus frequency. The raw data for
the sample conductivity was measured by sandwiching the
sample between two metal electrodes made of brass plates
with the surface area of 4.87 x 10m?2, which are connected
to LCR-meter system at room temperature. Then by apply-
ing the equation (2) the conductivity can be deduced versus
frequency.

d
o(w) = G(w)g @)
where,
G(w) is the conductance at a given frequency f or
w = 2xf,
d is a thickness of the sample, and
a is the surface area of the electrode sample.

Data of samples for calculating conductivity were measured
at room temperature. Values of capcitance(Cp) and conduc-
tance (G) were measured to calculate the real and imaginary
parts of the complex impedance.

The Cole-Cole plots of the complex impedances has been
used to determine the dc conductivity using the subsequent
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equation (3):
Z x () =Z'(w) — iZ" (w) 3)

where Z'(w) and Z”(w) are the real and imaginary of the
complex impedance, respectively according to equations (4)
and (5) for different frequencies;

The Cole-Cole plot concept is useful to deduce the
impedance of the dielectric at zero frequency, which can be
graphed from Z (really impedance) versus Z (imaginary
impedance), these parameters are given by the following
equations (4) and (5):

G
7' () = © 4)
G? (w) + 02C? (w)
Cp(w)w
Z " — 5
@) = 5 @) T 02C2 (@) )
where:

Cp(w) is the capacitance of the dielectric,
w = 2xf is the angular frequency, and
f is the frequency.

Ill. RESULTS AND DISCUSSION

A. POLYANILINE FORMATION INDUCED USING GAMMA
RADIATION

In order to change and modify the physical and chemical
features of polymers and polymer blends, it is necessary not
only to adopt constant processes akin to radiation-induced
oxidation but also to employ as reduction.

Generating Hydrated electrons, ey, radicals of hydro-
gen H*, radicals of hydroxyl OH*, hydrogen ions H*, and
hydroxyl ions OH™ by bond scission requires the combina-
tion of y-rays in water. C-C, C-H and C-OH covalent bonds.
These are chemical bonds which will be involved in the chem-
ical formation of poly (vinyl alcohol) (PVA) C-H and C-OH
but both C-H and C-OH are weak compared to C-C. The
effects of y irradiation PVA generate the attachment scissions
from C-H (binding energy 4.37 eV), in addition to several
C-OH surface processions [34]-[36]. The dechlorination pro-
cess from MgCl, formed hydrogen chloride, HCI whilst the
y-rays made contact through ANI-PVA-MgCl, film. In this
study, CI~ ions serve as an oxidant to N sides and polymer-
ized imines collection was oxidized in conjugated units from
the conducting polyaniline. The possible reaction mechanism
for the production of conducting polyaniline-PVA arising thru
aniline monomer and C1~ induced using y-radiation is shown
in Figure 1.

HCINI | MOl 22 0 [ LNT]s[C A LIN-CF] 1101 1 sg”

FIGURE 1. Polyemeraldin structure.

Producing metals such as nMg® and converting them into
a group from atoms requires the interaction between free
electrons. This was attempted using y-rays and ions from
nMg™ as shown in Figure 1.
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FIGURE 2. Ac conductivity of PVA at different radiation doses of 10, 20, 30
and, 40 kGy.

When y-rays interact with ANI/PVA/MgCl, films, the
MgCl, rapidly degrades. This principally results in a loss of
CI™ through the dechlorination procedure. Radiation-induced
CI™ acts as an oxidizing agent or oxidant, which can dope
the imines group of aniline and ‘in-situ’ polymerization of
imines to form conducting polyaniline (PANI) in the form
of polyemeraldine structure. The conducting PANI is formed
by protonation at imines (—N=) sites. In this work, C1™ ions
act as an oxidant to N7 sides and polymerized imines group
which oxidized into conjugated units of conducting PANI.

B. THE CONDUCTIVITY OF PURE PVA

Figure 2 displays the conductivity versus frequency of pure
PVA films before and after irradiating with gamma-rays.
In the current study, the ac conductivity has been measured
in frequency variety of 20 Hz — IMHz. The conductivity can
be expressed according to Jonsher et al. (1976) by the relation

o (@) = 04c(0) + oac(@) (6)

where 04.(0) and o,.(w) are the zero frequency and ac con-
ductivity values respectively. The conductivity of pure PVA
increases with increasing dose as shown in Figure 2. The
ac conductivity increment subsequent the dose is related to
H™ and OH™ ions persuaded using y radiation, trapped thru
PVA host leading to the disorder of structure to amorphous,
that enhances the carriage of charge carriers of one site to
another in the PVA using ionic hopping mechanism [37] or
even by phonon-assisted tunnelling process [38] influenced
by the room temperature. The ac conductivity increases at
higher frequencies as more trapped ions are released and
move between the electrodes. These outcomes are in similar
to the earlier findings [39] that is the conductivity of pure PVA
increases as dose increases.

C. THE DC CONDUCTIVITY OF PURE PVA
The frequency-independent dc conductivity was deduced
from the extrapolation of the complex impedance plots.
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FIGURE 3. The extrapolation of the dc conductivity component for pure
PVA at different radiation doses of 10, 20, 30, and 40 kGy.

Figure 3 displays the dc conductivity versus radiation dose
of the pure PVA films by extrapolating the dc component
towards the y-axis. The conductivity rises exponentially from
8.88 x 10~% at radiation dose of 0 kGy to 2.20 x 107 (S/m)
at radiation dose of 40 kGy. This dc conductivity appears
throughout the frequency range although it cannot be seen
in Figure 2 due to the increase of ac conductivity at higher
frequencies. The dc conductivity increases with increasing
dose due to free charge carriers HT and OH™ ions induced
thru radiation. The data were obtained at room temperature,
and we anticipated that their mobility at this temperature also
increases the dc conductivity. Thus, the dc conductivity is
contributed by both the charged carriers and their mobilities’.

The Cole-Cole plots of the complex impedances have been
used to determine the dc conductivity using the subsequent
equations (3), (4) and (5). The cole-cole plots of the complex
impedances have used based on the circuit of resistor and
capacitor that are in parallel placed.

The complex impedances plots Z”(w) vs. Z'(w) produced
almost a semicircle at different doses. Figure 4 shows the
semicircles radius of pure PVA that declines with the rise
of dose. The dc conductivity was determined from the resis-
tance, Zy, by extrapolating or extending the semicircle curve
to zero frequency on the real impedance axis Z’. The dc con-
ductivity was calculated from the relation given by Jonsher
(1976) in the form:

d

o aZy
where d is the thickness of sample and a is the electrode
area. The dc conductivity results are shown in Figure 5. The
conductivity increases exponentially from 8.53 x 1078 at
radiation dose of 0 kGy to 2.11 x 10~° (S/m) at radiation dose
of 40 kGy. Comparing to the dc conductivity values obtained
from Figure 3, the differences are not significant. Perhaps, the
extrapolation method in both procedures contributed to their
differences.

)

Odc
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FIGURE 4. Cole-Cole plot of pure PVA at different radiation doses of 10,
20, 30, and 40 kGy.
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FIGURE 5. Using the Cole-Cole plot to determine the dc conductivity of
pure PVA at different doses.

D. THE AC CONDUCTIVITY OF PURE PVA

The ac conductivity o,.(w) of pure PVA films in Figure 6 fol-
lows (Jonsher, 1976), which is appropriate towards identical
extensive materials regardless of their physical structures and
the charge carriers type (Duta, 2001). The ac component may
be written in the form:

Oac(w) = Ao’ (8)

where A is a constant dependent on the dose and elemen-
tal composition, = 2xf is the angular frequency and s
(0 < s < 1) is the frequency exponent, in need of on
dose of radiation as s(D). It can be evaluated the s value
from the linear slope gradient of logo,(w) vs. logw at higher
frequencies as shown in Figure 6. The s value declines with
the rise of radiation dose as revealed in Figure 7. These
outcomes approve the domination of ac conductivity by ionic
hopping when s < 1. The ionic carriers involved are H
and OH™ ions induced by radiation from radiation scission
of C-H and C-OH groups and trapped in PVA. Ion hopping
between the localized sites and as the radiation dose rises
the dependence of conductivity on frequency decreases thus
reduces the frequency exponent s with radiation dose rises.
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FIGURE 6. Log o(w) of PVA at different radiation doses.
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FIGURE 7. Frequency exponent s for pure PVA at different radiation doses
of 10, 20, 30, and 40 kGy.

E. CONDUCTIVITY OF PANI/PVA AT VARIOUS MgCl,
CONCENTRATIONS

Figure 8 revealed the ac conductivity of polyaniline com-
posite films at various MgCl, salt in the range of frequen-
cies from 20 Hz to 1 MHz. At low salt concentrations, the
dc conductivity is frequency-independent by weakly bound
electrons, H" and OH™ by water residues and polarons in
PANI induced by oxidation on ANI by CI™ ions obtained
from MgCl; salt diluted in the residual water and also from
those of phonon assisted tunnelling procedure that advantage
charge mobility at room temperature. The ac conductivity at
high frequencies is related to HY and OH™ ions that might be
trapped in sites of the samples that obligatory irregular elec-
tric field at certain higher frequencies to release these ions and
donates to the conductivity by hopping between the localized
sites. The conductivity rises alongside the salt concentration
until 5 wt% MgCl, before the conductivity drops to the lower
values at higher concentrations of 8wt% MgCl,. At higher
concentrations the dc conductivity is contributed mostly from
polarons in PANI that induced by oxidation of PANI by C1™
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FIGURE 8. Conductivity of the ANI/PVA film at various of MgCl,.

ions obtained from MgCl; salt. The conductivity of the con-
ducting PANI due to polarons is attributed from the motion of
C = N bonds with attached free Cl1~ ions under an electrical
field impact.
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FIGURE 9. The dc conductivity of PANI-PVA composite films at MgCl,
concentration wt%.

The dc conductivity components at various MgCly salt
concentrations are shown in Figure 9. The conductivity rises
from 1.00 x 1077 S/m at salt concentration of 0 wWt% to
3.37 x 10~* S/m at salt concentration of 5 wt%. The dropped
in the conductivity at 8wt% salt is related to the rise of
crystallinity in the polymer as added crystalline chlorine are
existing in the composite films. Furthermore, it may be due to
high viscosity that caused resistance or impedance to oppose
ion mobility [40]-[43].

F. THE CONDUCTIVITY OF POLYANILINE FILMS AT
NUMEROUS RADIATION DOSES

declines. Figure 10 displays the conductivity of polyaniline
polymerized with 5 wt% MgCl, salt and different radiation
doses up to 30 kGy. The outcomes demonstration that the
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FIGURE 10. AC conductivity of PANI/PVA for 5 wt% MgCl, at different
radiation doses of 0, 10, 20, and 30 kGy.

conductivity rises with the rise of radiation dose. This means
that dose increased more polarons and lead to rise in the
conductivity of conducting PANI. The polymerization of
PANI by oxidation from MgCl, salt has been described in
formation section, which attributed to the formation of C =N
bonds with attached free C1~ ions from the salt in the PANIL.
To discuss the formation of PANI by gamma-irradiation in
the presence of MgCl, salt it has to know the fundamen-
tals of radiation interaction. The interaction of gamma-rays
with matter releases inner electrons and outer electrons due
to photoelectric effect and Compton scattering respectively.
Also, the radiation chemical effect of can produce hydrated
electrons, Ceq from the present of residual water in the films,
with free radicals of H* and OH* together. These physically
and chemically produced electrons can reduce Mg™ ions in
the films to produce Mg atoms, which then aggregated to
produce Mg. By the production of more Mg, and more free
CI™ ions originally from MgCl, salt can interact with C =
N bonds of aniline to produce PANI by attaching the C =
N bonds with CI™ ions in the formation of polarons, the
charged carriers of PANI. At zero doses, the conductivity
of polyaniline composite films in the presence of 5 wt%
MgCl, salt is because of the formation of polarons in PANI
as discussed in the previous section and the conductivity in
the measured frequency range is the dc conductivity. The ac
conductivity only appears at higher frequencies above about
105 Hz. As the dose increases the dc and ac conductivity
increase as more polarons are produced and some polarons
may be trapped in the polymer. The conductivity at higher
radiation doses tracks the universal power law of the form
04c(w) = Aw® (Jonsher, 1976).

G. USING THE COLE-COLE TO DETERMINE THE DC
CONDUCTIVITY OF POLYANILINE

The The dc conductivity ogc(0) was determined using
the value of resistance, Zj, by extrapolating or extending

139484

3.00E+04

2.50E+04 |

2.00E+04

1.50E+04

2" (0hm)

1.00E+04 H

5.00E+03
0.00E+00 ! . !
0.00E+00  2.00E+04  4.00E+04  6.00E+04  8.00E+04
Z' (Ohm)
(a)
2.50E+03
2.00E+03 * 1=10KGy
2=20 KGy
% 3=30 KGy

1.50E+03

1.00E+03 |

7" (Ohm)

5.00E+02

0.00E+00

0.00E+00  1.00E403  2.00E+03  3.00E403  4.00E403  5.00E+03

Z' (Ohm
(b)

FIGURE 11. Cole-Cole plots versus frequency of PANI/PVA of 5 wt%
MgCl, composites irradiated of (a) 0.00 KGy and (b) 10, 20, 30 KGy.

the semicircle curve of Cole-Cole plots to zero frequency
on the real impedance axis Z’, as shown in Figure 11.
At short frequency zone for a given radiation dose, the
straight-line tack is related to the effect of interstitial elec-
trodes. Mariappan et al. (2002) studied that the depressed
semicircle at the zone of low frequency is due to paral-
lel combination characteristics of the counterpart of capac-
itance and resistance for the sample phase element. Whereas
Chen et al. (2003) described the straight line existence at
zone of low frequency which related to the capacitive features
of the film of sample [44]-[46].

The dc conductivity component at different doses is shown
in Figure 12. At higher radiation doses the formation of
polyaniline rises and thus the dc conductivity of conducting
polyaniline rises.

H. THE AC CONDUCTIVITY OF POLYANILINE COMPOSITE
FILM OF 5 w% MgCl,

The ac conductivity o,.(w) = Aw® of PANI/PVA composite
film containing 5 wt% MgCl, salt irradiated at various doses
are shown in Figure 10, which follows (Jonsher, 1976) and is
applicable to conducting polymer as well. The incline of the
logo (w) linear slope verse logw is shown in Figure 13. The
value of s declines alongside of radiation doses as Figure 14

VOLUME 8, 2020



N. M. Al-Hada et al.: Synthesis and Characterization of Conducting Polyaniline Based on ANI-PVA-MgCl, Composites

IEEE Access

0.008 - -
0.006 -
E
@
b | |
S 0004 |
©
=}
©
c
Q
o
_g 0.002 -
/.
0.000 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40
Dose (KGy)

FIGURE 12. DC conductivity of PANI/PVA composite films versus dose
for 5 wt% MgCl, concentration measured using the Cole-Cole plots.

2
——1=0.0KGy
25 | —a2=10Key
3 ——3=20KGy i
*—4=30K6y
T35
£
&
s 4| 2
)
945
1
5
55 |
5
4 45 5 5.5 6 6.5 7

Log w (Hz)
FIGURE 13. Variation of log ¢ () for 5 wt% MgCl, at different radiation
doses.

06 |-

05
04 .

D o3t
02} \

0.0 1 1 1 1 1 1
0 5 10 15 20 25 30 35
Dose (KGy)
FIGURE 14. Frequency exponent s for 5 wt% of MgCl, at different
radiation doses.

has revealed. These outcomes approve the ac conductivity
dominion using ionic hopping when s < 1.

I. COLOUR CHANGE OF PANI COMPOSITES
The interaction between the ANI-PVA-MgCl, films at differ-
ent radiation doses of 10, 20, and, 30 kGy, y -radiation and the
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PVA healing electrons through the effect of photoelectric and
Compton scattering is tracked with ions of H* and OH™ thru
the bond scission. These ions that association with the closing
formation are not considerable. Alternatively, the interact of
y-radiations through the ANI/MgCl, is critical related to
that the Cl is detached from H™ and CI~ ions via emission.
The protonation from the aniline through the Cl~ formed
conducting polyaniline composite may be rendered visible
through the adjusting of the colour of none irradiated ANI-
PVA-MgCl, unify film from pale to light green at radia-
tion of 30 kGy. This is demonstrated in the photographs in
Figure 15.

a

FIGURE 15. The colour of the PANI composite of 5 wt% MgCl, through
radiation at different doses of (a) 0, (b) 10, (c) 20, and (d) 30 KGy.

Green PANI is generated by the formation of C = N double
bonds of imines group. The intensity of hue is increased as
the dose increases [47]. Prior to irradiation, the ANI-PVA-
MgCl, unified films were grey when exposed to the air,
thereby indicating the negative pressure in the UV-visible
energy in respect of the alignment of the conducting PANI.
Once irradiation has been increased to doses between 20 kGy
and 30 kGy, a potent light green coloration was observed.

The uniformity generated by the sharing of conducting
PANI film is observed in the distribution of the green spec-
trum in the PVA matrix. The dominance of the energy
beam ensures standardization throughout the irradiation and
the ANI-PVA-MgCl, combination blend during the current
study. In order to benefit from the ANI-PVA-MgCl, mixed
tests and the images taken between the polyethylene layers
that built up the inferior charge subdivision stability, an agree-
ment has been constructed. Furthermore, a magnetic mixer
in inert nitrogen ambience was used throughout the training
to blend the PVA solution and the ANI/MgCl, powder con-
stantly for 180 mins.

J. FTIR ANALYSIS

Employing the FTIR spectra, as showed in Figure 16, it has
been possible to accrue additional data regarding the chem-
ical composition of PANI/PVA. The stretching vibration of
the O-H and N-H bonds of PVA and PANI [33], [48],
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FIGURE 16. FTIR spectra of PANI/PVA composite films.

can be identified as the cause of the visible peaks in the
region within ranges of 3400-2350 cm™!. In Figure 16, the
value 3140 cm™! denotes the peak of the superposition of
multiple polymeric H bonds. This peak has a relationship with
both the crystalline and the amorphous stages of conventional
semi-crystalline PVA and where the stretching of the O-H
bond from the PVA matrix are in evidence [49]. The syndio-
tactic structure of samples, which matches to C-H vibration,
was observed at the peak at 990 cm~!. Moreoever, it is clear
that the intensity was decreases after irradiation. These results
suggest that hydrogen bonding is weaker due to a reduction
in the number of OH groups, and a disturbance in the poly-
meric due to interruptions from the PANI during irradiation.
The plane structure disruption is further maintained via the
declining intensity after the irradiation, which approximates
absorption bands of 2713, 2610, 2054, and 1307 cm™!, cor-
responding to C-H stretching, C-H bending, C-H vibrations,
and C-O stretching vibrations, respectively [49], [50].

IV. CONCLUSION
This article has discussed the successful synthesis of conduct-
ing polyaniline composite film from 10 kGy to 30 kGy doses
at ambient surroundings using the gamma radiation method.
At high doses, gamma irradiation ANI-MgCl, undergoes
significant chain degradation due to the loss of ClI~, which
consequently acts as an oxidant for doping the imines group
of aniline and insitu’polymerize aniline monomer into con-
ducting polyaniline in the procedure of emeraldine salt. The
dc conductivity of conducting PANI composite was exposed
by conductivity measurement. Conductivity principally qual-
ified the establishment of polarons in the PANI arrangement.
Colour change and electrical properties were a variety of
ways that approved the configuration of PANI. The dc con-
ductivity of conducting PANI composite augmented beside
gamma dose was exposed by the conductivity measurement.
Through three folds from 8.29 x 10~ S/m at a radiation dose

139486

of 10 kGy t0 2.29 x 10~! S/m at a radiation dose of 30 kGy.
The conductivity is primarily qualified for the establishment
of polarons in the PANI arrangement.

The most excellent electrical and optical properties were
found to be surrendered to by conducting PANI prepared
from 5 % MgCl5.
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