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ABSTRACT

Relative static permittivities, viscosities, refractive indices and electrical conductivities of
the binary mixtures of acetonitrile (ACN) with poly(ethylene glycol) (PEG; Mw = 200 g
mol) over the whole composition range and temperatures from 288.15 K to 318.15 K
have been reported. The excess properties determined from the volume fraction based
additive relation confirm that the hydrogen-bond interactions between the ACN and PEG
molecules in their mixtures contribute to permittivities slight positively, whereas, these
interactions greatly reduce the viscosities of the mixtures. The viscosity activation energy
and conductivity activation energy values for the ACN-PEG mixtures are found
decreasing with the increase of ACN concentration in the mixtures. The charge
conduction behaviour in the dielectric viscous media of these binary mixtures has been
analyzed by using the values of ac electrical conductivity and viscosity product further
included with static permittivity at different temperatures. The complex permittivity, ac
electrical conductivity, and impedance spectra over the frequency range from 20 Hz to 1
MHz at 298.15 K have also been investigated for these mixtures. The static permittivity
frequency range over which the dielectric and electrical spectra of these mixtures are
affected by the electrode polarization process has been explored. A correlation between
electrode polarization relaxation time and dc electrical conductivity has been observed
for the ACN-PEG mixtures.
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