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The research in solid polymer electrolytes (SPEs) for an application as novel
energy storage materials was performed by experimental, theoretical and molecular
modeling approaches. The system of interest was the plasticized Poly(ethylene oxide),
PEO based electrolyte film of various compositions PEO/Poly(ethylene glycol),
PEG/salt where PEO, PEG and salt acted as a polymer host, plasticizer and ionic
charge, respectively. The film samples from the system xPEO/PEG/ LiCF;50; or
KSCN, where x was varied from 4 to 20 were prepared by solution casting technique.
Differential Scanning Calorimeter (DSC), X-Ray Diffraction (XRD), Fourier
Transform Infrared Spectroscopy (FT-IR) and high resistance meter were employed to
study the structures and properties of these materials. Both DSC and XRD indicated a
decrease in the percent of crystallinity for the plasticized system. Room temperature
conductivity increased from 1.33x10° S ecm™ (15 %wt PEG) to 2.15x10™® S cm™ (100
S%owt PEQG). The conductivity was much higher than in similar PEO/salt systems that
were not plasticized. The plasticizer seemed to play a catalytic role in dissociating salt
and increasing the carrier concentration.

The Rotational Isomeric State (RIS) theory based on statistical
thermodynamics was employed to interpret and to understand polymer
conformational dependent properties. From calculated results, the conformational
dependent properties were in reasonable agreement with experimental findings. The
dependence of ionic conductivity on salt concentration was investigated theoretically
by using Adam-Gibbs configurational entropy model. In addition, a molecular
thermodynamic model based on Flory-Huggins theory gave the predicted phase
diagram of PEO/LiCF;80; and the eutectic point of this system was identified.
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