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Abstract: Higher concentrations of PEG lead to enhanced molecular interactions, as evidenced by
increased acoustic impedance and decreased adiabatic compressibility and intermolecular free length.
To assess key acoustic properties—namely acoustic impedance (Z), adiabatic compressibility (p),
intermolecular free length (Lf), relaxation time, and Gibbs free energy—the experimental parameters of
density (p), viscosity (n), and ultrasonic velocity (U) were employed. As temperature rises, these
molecular interactions weaken, resulting in a decline in acoustic impedance and shifts in thermodynamic
behavior, including an increase in Gibbs free energy
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