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The solvent structure defines the specific properties of individual liquids as well as the mixtures on their basis. Water and ethylene glycol (EG) are the solvents with bulk hydrogen-bond network. Water possesses the perfect dimensional hydrogen-bond network whereas this net is less pronounced in EG. Enhancement of temperature and pressure has opposite influence on the structure and properties of the majority of liquids. In particular, temperature rise induces volume increase, and increase of pressure causes reduction of volume of the system. However, the effect of temperature and pressure on water structure is identical and it is displayed in shifting of structural equilibrium towards the more compact state. Increase of temperature and pressure results in decrease of the number of ordered molecules and H-bonds. If H-bonds are weakened under enhancement of temperature, then they are become stronger under increased pressure.

In this work, the densities and compressibility coefficients k=(vo-v)/vo of water-EG mixture were determined in the range of temperatures 278-323 K and pressure 1-1000 bar and in all range of composition. The coefficients of isothermal compressibility, volume thermal expansion and thermal pressure as well as the internal pressure, excess and partial molar volumes were calculated on the basis of the experimental results. The influence of pressure on the excess Gibbs energy, enthalpy and entropy was analyzed. It was found that the coefficient of isothermal compressibility is dramatically decreased with addition of EG in the mixture up to х~0.4 (х is molar fraction of EG), while the coefficient of volume thermal expansion is increased in this composition range. Excess molar volumes are negative and their dependences have a minimum at х~0.4. Increase of pressure results in reduction of deviation from ideality. Dependence of partial molar volume of EG from the composition have the pronounced minimum, the size of which is increased under decreasing of temperature. Maximum on the similar dependence of the partial molar volume of water in the mixture is insignificant. 
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