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OBJECTIVES OF THE PROJECT:

1. The preparation of polyethylene oxide with salts divalent/pentavalent salt in the different
weight percentage ratios using spin coating technique.

2. Employed the characterization of films using techniques of XRD, IR, SEM and DSC
techniques.

3. Tostudy the electrical conductivity of doped films using two probe method.

4. To study the optical property of doped films and its constants.

SUMMARY OF THE FINDINGS
I. Out Come of Research Work

» The preparation of films using solution-casting method
)] The Polyethylene oxide (PEO) and potassium chloride (KCI) films in various
weight percentage compositions of (0%, 5%, 10%, 15%, 20%, and 25 %).
i) The Polyethylene oxide (PEO) and cobalt chloride (CoCl2.6H20) films in various
weight percentage compositions of (1%, 3%, 5%, and 10 %).
» The preparation of films using spin-coat method
iii) Preparation of polymer blend electrolytes films deposited on different glass
substrates like, quartz plates, ITO and Blue star glass substrates.
iv) Preparation of polymer composites (PCs) films (PEO/PVP/CoCl;) by spin coat

method on quartz substrate for 0, 5 and 10 wt% of dopant.



Characterizations techniques

The X-ray diffraction used to investigate the structural phase of polymer electrolyte films, the
data were acquired using Rigaku miniflex 600-bench top X-ray diffractometerwith CuKa
radiation (1=1.54178 A). The FT-IR measurement was done by using Shimadzu
Spectrophotometer [Model 8000] in the range of 400-4000 cm™. The electrical conductivity
measurement was performed by using Wayne Kerr 6500B Precision impedance analyzer at
different temperatures (303-343 K). POM (Polarized Optical Microscopy) Prog Res C5 in bright
field and SEM (JEOL Model JSM-6390LV EDS Make JEOL Model JED-2300) characterized
the surface morphology of the films. The cyclic voltammetry (CV), Chronocoulometry (CC) and
AC impedance studies were carried out using the electrochemical workstation (CHI6G60E) with
three electrode configuration, polymer electrolyte as a working electrode, platinum wire as a

counter electrode and Ag/AgCl as a reference electrode

1. Summary

The PEO/CoCl,and PEO/KCI polymer electrolytes films were confirmed from the XRD and
surface morphology (SEM &POM) analysis showed that the enhancement in the volume of
amorphous and reduction of crystallinity with the increase in dopant content. And it was
confirmed in FT-IR result that change in intensity, shape and position of the peaks due to
chemical interaction between the dopant and host polymer.The optical band gaps showed a
decreasing trend with dopant.

The ionic conductivity of pure PEO is 8.60x10°® Scm™! found increased to 3.5x107° Scm™! for
5% dopant at 303 K, it is also increases with temperature; it was follows Arrhenius behaviour
and the activation energy of PEO is 0.23 eV decreased to 0.064 eV for 5% dopant.

The maximum ionic conductivity 4.32x10° Scm™ at 303K for 20wt% KCI & activation energy
was decreased trend with increasing the dopant.

Transport number studies suggest that the charge transport in these polymer electrolytes is
predominantly ionic because of amorphicity dominant in the films. The purity and
electrochemical stability of the Co?* doped PEO samples have been established based on the CV
studies. Finally, it may be concluded that remarkably improved in ionic conductivity and cyclic
stability by the addition of CoCl, salt is presumed to be considered this (PCL5) polymer



electrolyte system is a suitable candidature for solid-state battery, optoelectronic and other
energy storage devices.

The PEO/PVP/CoCl2 blend electrolytes were prepared using spin coating method. The XRD
patterns of PEO/PVP/ CoCl: electrolytes suggest an increase in the amorphous phase with
increasing CoCl, concentration. The UV-Vis. spectral study revealed a decrease in the optical
band gaps and Urbach energy, meanwhile increase in the number of carbon atoms (N) per
conjugated length. The highest ionic conductivity 0.651x10*Scm™! for PEO/PVP/CoCl;
(45/45/10) at 303 K. Attainment of smooth surface morphology upon the addition of salt also
suggests the enhancement of the degree of amorphicity. The thermal stability and
electrochemical performance was significantly improved may be a viable candidate for
electrochemical device applications such as high-performance solid-state batteries, smart

windows, microelectronics and electrochromic devices.
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