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Abstract

The structure, interaction, thermal behavior and ionic conductivity of polymer
nanocomposite electrolytes were studied. The system of interest is (PEO)8NaSCN/MMT at various
MMT content, where PEO (Polyethylene oxide), NaSCN (Sodium thiocyanate) and MMT
(Montmorillonite) act as polymer hosts, ionic charge, and inorganic filler, respectively. This work
starts from the computational molecular modeling of polymer conformation based on Rotational
Isomeric State (RIS) model. These RIS models predict chain dimensions, dipole moments, and
temperature coefficients in reasonably agreement with experiments.

Next, (PEO)8NaSCN/yMMT system, where the molar ratio of PEO:NaSCN is fixed at 8:1
and y varies from 0 to 20 wt% were investigated. X-Ray Diffraction (XRD), Differential Scanning
Calorimeter (DSC), Fourier Transform Infrared Spectroscopy (FT-IR) and Impedance Analyzer
were employed to investigate the effect of salt, clay and polymer filler on structures and properties
of these materials. From DSC and XRD results, the percent of polymer crystallinity was decreased
upon addition of clay. Complexation of salt to polymer was substantiated by an appearance of new
bands not present in pure PEO and also broaden the C-O-C vibrations as the salt content increased.
Competitive interaction between PEO/NaSCN and PEO/MMT can also be illustrated by FTIR data.
Adding MMT seems to enhance salt dissociation and increase the carrier concentration. The
magnitude of an ionic conductivity of (PEO)8NaSCN/MMT is highest at 15 %MMT as a result
from a competitive interaction between ionic dissociation (MMT and NaSCN) and increased
viscosity. Hence, optimized MMT content is needed to obtain the highest ionic conductivity for

PEONaSCN/MMT electrolyte nanocomposite.





