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• The thermo-acoustical and optical properties for the binary and ternary mixtures of (polyethylene glycol 20000 + dimethylformamide) and
dimethylacetamide, as well as their, have been measured at atmospheric pressure and different temperatures, from (298.15 up to 318.15) K.

• The properties as densities, speed of sound, and refractive indices, respectively were measured and reported in this paper, at T = (298.15 and
308.15) K. From experimental results, the derived properties, such as apparent molar volumes, the isentropic compressibility, and molar
refractions have been computed with a good accuracy.

• The thermodynamic properties of polyethylene glycol 20000 in dimethylformamide and dimethylacetamide mixtures are discussed in terms of
interactions, such as the hydration/dehydration effect of the solvent on the polymer.

ABSTRACT

METHODS and RESULTS
✓ The density and speed of sound of binary mixtures with and without TCC, were measured with an Anton Paar DSA 5000 digital (Austria) analyzer with a precision of ± 

0.000001 g·cm-3. 

✓ The refractive indices were measured using an Anton Paar GmbH Abbe automatic refractometer with a precision of ± 0.000001, and the temperature of the samples 

was controlled within ± 0.01 K. 

✓ The apparent molar volume (Vφ) was computed from density data using the following relation: 

✓ The isentropic compressibility coefficient (βT): βT = 1/(ρ·u2)

✓ The molar refractivity (RD), has been calculated with The Lorentz-Lorentz equation:

CONCLUSIONS

• Density, speed of sound, and refractive index in binary mixtures were measured at molalities of mDMA = (0, 3.2737, 8.3724, 14.0314, 16.8263, and 
19.9881) mol/kg for DMA and of mPEG = (0 and 0.001002) mol/kg for PEG + DMF, respectively, and at temperatures of (298.15 and 308.15) K. 

• The results indicated that the obtained derived properties depend on the temperature and on the composition of the mixture, which is 
indicative of the presence of molecular interactions between solute and solvent. As the temperature increases, the molecules between solute 
and solvents are loosely bound and the kinetic energy of molecules increases. Knowledge of the thermodynamics behavior of the 
dimethylacetamide in (polyethylene glycol 20000 + dimethylformamide) binary solvent is very important for biological, pharmaceutical and 
industrial processes.
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Fig.3. The speed of sound of binary PVP K60 + 
H2O (■) /DMA (●) /DMF (▲) systems versus 
C/kg·m-3 of the PVP K60 at 308.15 K.

Fig.4. The isentropic compressibility values in ternary DMA-PEG20000-DMF 
mixture versus mDMA mol kg-1 of the DMA at (298.15 and 308.15) K.
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Fig.3. The experimental speed of sound data in ternary DMA-PEG20000-DMF mixture versus 
mDMA mol kg-1 of the DMA at (298.15 and 308.15) K.

Fig.1. The experimental The density data in ternary DMA-PEG20000-DMF mixture versus mDMA 

mol kg-1 of the DMA at (298.15 and 308.15) K.
Fig.2. The apparent  molar volume values in ternary DMA-PEG20000-DMF mixture versus mDMA 

mol kg-1 of the DMA at (298.15 and 308.15) K.

Fig.6. The molar refraction values in ternary DMA-PEG20000-DMF mixture versus mDMA mol kg-1 of 
the DMA at (298.15 and 308.15) K. 

Fig.5. The experimental refractive index data in ternary DMA-PEG20000-DMF mixture versus 
mDMA mol kg-1 of the DMA at (298.15 and 308.15) K. 
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