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ABSTRACT

A solid polymer electrolytes of polyvinyl alcohol with ammonium bromide having different composition have
been prepared by solution cast technique. We have measured the DC electrical conductivity of solid polymer
electrolyte at different temperature. The dc conductivity was obtained from current-voltage characteristics by

using two probe technique in the different temperature range. The addition of salt in the polymer PVA increase

the ionic conductivity. XRD analysis reveals the complex formation between the polymer and salt.
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I. INTRODUCTION

Polymer have been used as a insulating material and
very low ionic conductivity. To increase the ionic
conductivity depend on the addition of some dopant
(ammonium salts) in polymer. [1]. Polyvinyl alcohol
was choosen as a polymer host because it has been
attractive due to dielectric strength, good charge
storage capacity, good film forming ability, and dopant
[2-

3]JAmmonium salts have been a very good proton

dependant electrical and optical properties.

doner to the polymer matrix system and to increase
the conductivity [4-5]. So in present work, to study
DC

electrolyte.

electrical conductivity of solid polymer

II. METHODS AND MATERIAL

Polyvinyl alcohol with molecular weight 125,000 (AR

grade Sd fine), ammonium bromide (AR grade merck),
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and deionized distilled water as a solvent have been
used to prepare solid polymer electrolyte by solution
cast technique. In this method PVA and ammonium
bromide have been dissolved separately in deionized
distilled water by mole percent. Then different molar
ratio of NH4Br in PVA and the solution is stirred well
using magnetic stirred, untiled homogneous solution
was formed. These homogeneous solution was casted
in petri dish and evaporated slowly at room
The

uniformed thickness. The variation between current

temperature. flim have been formed with

and voltage measured by wusing Kiteley 6487
picoammeter/voltage source meter instruments at

various constant temperature.
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III. RESULTS AND DISCUSSION

XRD analysis
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Figure 1: XRD spectra of (a) Pure PVA, (b)
PVA:NH4Br(90:10), (c) PVA: NH4Br(75:25)
The figl shows that the X-ray diffraction (XRD)
pattern of pure PVA and PVA with 10 and 25 mole %
of ammonium bromide added in PVA . The broad
peak is observed for pure PVA and has been shifted in
the complex. In salt added system has been found to
increase in broadness and decrease in intensity [6].
The broadening of the peak due to addition of
ammonium bromide is attributed to an increased
amorphous of polymer complex electrolyte [7]. Thus
the XRD analysis reveals the complex formation
between the polymer and salt [8]. The Polyvinyl
alcohol dissolves completely.
DC conductivity
I-V Characteristic of solid polymer electrolytes
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Figure 2: Variation of current (I) with Voltage (V) of
Pure PVA
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Figure 3: Variation of current (I) with Voltage (V) of
PVA with 25 mole % of ammonium bromide
(75:25).

Fig. 2 shows the pure PVA and fig. 3 shows PVA with
25 mole % of ammonium bromide I-V relation on
five different temperatures 313 K to 353 K. The result
shows ohmic behavior. In the ohmic region, the
electrical conduction is governed only by the
resistance of the polymeric material and controlled by
thermally activated carriers. Again, it is observed that
the current increases with increasing temperature in
ohmic region for all samples. As the temperature
increases, the probability of thermal ionization of the
trapping centers increases too, hence a shift in the
fermi quasi fermi level occurs and this cause the
lowering of barrier across which the electrons are
transported and conduction becomes ohmic [9-10].

Arrhenius plot
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Figure 4: Variation of conductivity In (o) with
temperature at different voltages (Arrhenius plots)
for PVA with 25 mole % of ammonium bromide.

The temperature dependence of DC conductivity Inl
verses 1/T as shown in fig 4. The conductivity solid
polymer electrolyte PVA-NH4BR (25mole%) is mostly
depend on temperature. The temperature increases
conductivity also increases in accordance with
Arrhenious equation is given by -

ot=c0 exXp(-Ea\KT)

Where oo is the pre exponential factor, Ea is the
activation energy and K is the Boltzmann constant
[11-12]. The ionic conductivity is enhanced with
increase of temperature and added with mole percent
of ammonium bromide which suggest that the free
volume around the polymer chain system increases
causes the mobility of ions and polymer segments
[13]. The segmental motion either allows the ions to
hop from one side to another side. Hence ionic motion
in polymer electrolyte is due to hopping of ions from
one side to another site and the dynamic segmental
motion of polymer , and accordingly the conductivity

of polymer electrolyte becomes high.

IV. CONCLUSION

A solid polymer electrolyes of pure PVA and PVA
with NH4Br at different mole percent shows Ohamic
behavior The XRD analysis reveals the complex
formation between the polymer PVA  and salt
ammonium. The temperature dependence ionic
conductivity of these composite polymer electrolyte
exihibited The

conductivity has been found to be increase depend on

Arrehenius  behavior. ionic

the concentration of the ammonium salts.
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