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Abstract

Solid polymer electrolytes (PEs), which have a low bandgap and high a dielectric constant, are an
interesting technology for optoelectronic applications and supercapacitors. This work studies the
influence of Mg, Cu, Ni or Cd acetates on the structural and optical properties and the dielectric
relaxation phenomena in carboxymethyl cellulose sodium salt (CMC)/ polyvinylpyrrolidone (PVP)
blends. The dielectric behavior, ac conductivity and electrical modulus formalism were investigated
in a frequency range of up to 1 MHz at room temperature. X-ray diffraction energy dispersive X-
ray, Fourier transform infrared spectroscopy and scanning electron microscopy, revealed
modifications films’ structural and chemical compositions and their morphology. UV-vis and
dielectric properties measurements revealed that the Cu and Mg salts had more distinctive
influences on the optical properties, ac conductivity (o,.) and relaxation behavior. Cu and Mg
reduced the optical bandgap Ey; of the CMC/PVP blends from 5.1 eV to 4.7 and 3.6 eV,
respectively, but increased o,. from 8.61 x 10 S/cm to 1.34 x 10 and 1.81 x10™* S/cm,
respectively. The dielectric measurements revealed an increase in the dielectric constant and
dielectric losses for the composite films, which reflect the enhancement of the dielectric
polarization of the films. The electric modulus spectra, calculated relaxation time and Argand plots
confirmed an improvement in the ionic conductivity of the composite films. These results indicate
that the incorporation of the acetate salts is a simple approach to widening the technological
importance of CMC/PVP blend films for some optoelectronic devices and Cu and Mg battery

applications.
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