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dependence on the number density of the mobile ions (n;) in the solid

polymer electrolytes.

The electrical properties of the samples were investigated in the
frequency range (100—106 Hz) and temperature range (295-373 K), the
temperature dependence of dc conductivity exhibited Arrhenius type
behaviour. The maximum conductivity found to be ({).05><10*6 Scm“l) at
ambient temperature for the [CH:MC 75:25] polymer blend, this value was
found to increase upon addition of [40 wt.%] of (LIBF,) to
(3.74><10'6 S cm‘l) as a result of the increment of number density of the
mobile ions (r;) and the enhancement in the ionic mobility (), the thermal
behavior of the frequency power (s) indicated that the prevailing
mechanism for the ionic conductivity in polymer blend films is Correlated
Barrier Hopping (CBH), and the prevailing mechanism in the solid polymer
electrolytes changed from (CBH) for low salt content to Small Polaron
Hopping (SPH) and Overlapping Large Polaron Tunneling (OPLT) for high

lithium salt concentrations.



Abstract

In this study, polymer blend films based on chitosan (CH) and
methylcellulose (MC) in various composition were prepared by the solution
casting technique. The structural and physical properties of the polymer
blend films were studied to find the optimal blend composition, and use it
as a host polymer for different amount of lithium tetrafluoroborate to
investigate the effects of salt concentration on the structural, optical and

electrical properties.

The ratio [CH:MC 75:25] had been chosen due to its lowest degree
of crystallinity (X;) and highest electrical conductivity (). The Miscibility
of the two polymers confirmed by Fourier transform of infrared spectra
which exhibited the presence of the hydrogen bond between the amino
group (NHs;) in chitosan and the hydroxyl group (OH) in methylicellulose.
FTIR analysis indicated the complexation between (LiBF,) salt and the

polymer blend.

XRD studies showed that the crystalline structure of the solid
polymer electrolytes decreasing with increasing salt concentration up to
[Salt wt.% 40]. At higher salt concentrations the SEM images exhibited a
rough surfaces due to the recombination of the ions and recrystallization

of the salt out of the film surface.

The variation of the optical properties studied through the analysis
of the absorption spectra in (UV-Vis region), the optical constant
depending mainly on the structural features in the polymer blends, the
minimum value of the optical band gap (E;) was (5.103 eV) for the
[CH:MC 75:25] blend composition, and it decreased to (4.88 eV) upon

adding [40 wt.%] of lithium salt, the optical properties shown a clear
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