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his work investigated the percolation phenomenon and its effect on the electrical conductivity and other physical

properties of polyethylene oxide/titanium nanoparticles (PEO/TiINPs) nanocomposite films. The electrical
conductivity increases abruptly from 1.92x10-3 S.cm-1 to 86.66 S.cm-1 after percolation threshold, followed by
constant values at the conductive zone, indicating the formation of conductive pathways through the PEO/TiNPs
nanocomposite film. In addition, the localized surface plasmon resonance effect on the percolation phenomenon was
investigated accordingly. Scanning electron microscopy images revealed the distribution and morphology of TiNPs
in the PEO matrix. Finite element method simulations were used to understand the percolation phenomenon of the
nanocomposite films. Fourier-transform infrared spectroscopy confirms the absence of any chemical bonds between
TiNPs and PEO. On the other hand, X-ray diffraction and differential scanning calorimetry show that increasing TiNPs
in the PEO matrix increases the crystallinity degree of the nanocomposites. The thermal properties of the PEO/TiNPs
nanocomposite films were investigated. This study provides valuable insights into the design and fabrication of
nanocomposite materials for electronic and optoelectronic applications.
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