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Abstract: Lithium ion conducting polymer electrolytes of PVRVdAF complexed with Lithium triflate
(LICF3;S0Os) have been prepared by solution casting techniglextrical characterization of all the prepared
polymer electrolyte samples (composition of 90:1@BR:20:2 and 70:30:2) has been performed using AC
impedance spectroscopy technique. From complexdamee plot, the maximum ionic conductivity has been
found to be 3.9 x THScm®in 80PVA:20PVdF: 2LiCESO; polymer electrolyte system at 303 K. The ionic
conductivity of the polymer electrolyte increaseghwthe increase of temperature. Dielectric and uhasl
analysis have been studied for different tempeeat@omplex modulus suggests that negligible eldetro
polarization at low frequency region.
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Introduction and Experimental

The development of ion conducting solid polymerceltdytes (SPE) has been the subject of research
interest because of their potential applicationshsas batteries, sensors, fuel cells and othetretdgremical
devices [1]. The polymer electrolytes have greattyacted for last two decades owing to their proge such
as thin film formation, interfacial contacts, desie sizes, easy mouldabality, good electrode-relgt
contact and light weight, etc [2]. It must satidgveral requirements, including high ionic conduitstj
electrochemical stability, and superior mechanicaperties when used in electric devices. In tiesgnt study,
different composition of Poly vinyl alcohol (PVA)dnd with poly(vinylidene fluoride) (PVdF) (90:180:20,
70:30) doped with Lithium trifluromethane sulphanatlt (LICRSO;) have been prepared by solution casting
technique. AC impedance spectroscopic studies Ibesr carried out and the results have been distusse

Solid Polymer electrolytes have been prepared lytisn casting technique. Material used for the
preparation of the polymer electrolyte has been PRM¥dF and LiCESQO; salt. Appropriate quantities of each
constituent were dissolved in distilled N, N-dimdtformamide solvent [DMF]. The dissolved polymensd
the salt solutions were mixed together and sticedtinuously for at 60°C until homogeneous solutiges
obtained. Thus, the obtained solution was cast¢al petri dishes. The resulting films were visuakamined
and free standing nature. The thickness of prepiradsample has been 100-2Qfn. The prepared polymer
electrolyte film has been flexible, transparent emethanically strong.
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Impedance spectroscopy was studied using HIOKIemaBZ meter (model 3532) in the frequency
window, 42Hz—-1MHz at different temperatures fron88Qo 343K using stainless steel blocking electsode

Result and Discussion
Cole-Coleplot analysis

The ionic conductivity of the polymer electrolytesainly depends on the actual concentration of
conducting species and their mobility. Figure 1vehithe cole-cole plot (&s. Z') for PVA: PVdF doped with
LiICFsSO; polymer electrolyte at different temperature. Tieappearance of semicircular portion in the high
frequency region of complex impedance plot indisdtet the conduction is mainly due to the ionse $hike
is observed at low frequency, due to the doublerlagapacitance at the blocking electrodes. Thecioni
conductivities were calculated using the relatom, I/R,A. where | is the thickness,, i bulk resistance and A
is the known area of the electrolyte film. As tlenperature increases the ionic conductivity of shmple
increases as shown in the figure 1.b. The increasmnductivity with temperature can be describedtioe
basis of the ionic transport mechanism betweendioating sites, local structural relaxation andrsegtal
motion of the polymer chain. This segmental motdher allows the ions to hop from one site to haosite,
or it provides a pathway for ions to move [3].
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Fig 1. Cole-Cole plot for the PVA: PVdF: LiGBO; polymer electrolyte for a) different compositiob) (
different temperature for highest conducting sample

Dielectric Plot analysis

The dielectric properties of solid polymer elegttel may be characterized by frequency-dependent
parameters that can be defined by the complex gérityi €. complex dielectric constant of a system is define
bye* =¢' - ig", whereg' is real part of dielectric constant and thes the imaginary part of dielectric constant
of the material. Botlk' ande¢" sharply increases towards low frequencies duhdéopresence of space-charge
effects [5], which is contributed by the accumuatiof charge carriers near the electrodes, andiseeis
displaced to higher frequencies at higher tempezatiwhen the frequency increases, the valug' bBs been
found to decrease and then saturation reacheglarhirequencies. Even at higher temperature, aheation
of £ ' has been notified. This is become, the jump fraquef the mobile ion is large and it resonated wlie
frequency of the applied electric field. The donmheelaxation peak appeared at higher temperatiwesev
maximum shifts gradually to higher frequencies vittbreasing temperature. It may be due to the setaghe
motion of the polymer backbone [6].
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Fig 2: Dielectric plot of 80PVA:20PVdF: 2LiGIS0; polymer electrolyte system at different tempematur
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Modulus analysis

The ion transport process in ionic conductors rentstudied in terms of electrical modulus spectrum
as shown in Fig.3. Modulus formalism shelters tbw frequency dispersion due to electrode polaovmati
effects.
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Fig 3: Modulus spectra of 80PVA:20PVdF: 2LigFO; polymer electrolyte system at different tempeegur

The gradual variation of Mindicates that the relaxation processes are sposad a range of angular
frequencies [4]. Long and flat tail occurs at lowduencies (Fig. 3.b) due to the large capacitasseciated
with the electrodes. As the temperature incredmepeak maximum shifts to the higher frequenciés. @a).
This reveals the relaxation is thermally activaded the charge carrier hopping takes place.

Conclusion

Different composition of PVA: PVdF: LIGSO; solid polymer electrolyte has been prepared using
solution casting technique. 80:20:2 compositioblehd sample shows the maximum ionic conductivit®.8
x 10* Scm' at room temperature. Relaxation peak found indietectric plot describes the behavior of the
polymer electrolytes. The modulus analysis revehés non-Debye nature of the electrolytes. Thesé hig
conductivity and dielectric properties will makeethbrepared polymer electrolytes has been well Ideitbor
lithium ion batteries.
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