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Abstract

The density (p), speed of sound (u) and refractive index (np) of [Bmim][PF¢], 2-
pyrrolidone and their binary mixtures were measured over the whole composition range
as a function of temperature between (303.15 and 323.15) K at atmospheric pressure.

Experimental values were used to calculate the excess molar volumes
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compressibility (k) (MQEQ W) , free length (L) (000? ) and speeds of sound
(uf) (WQE ) for the binary mixtures. The calculated properties are discussed in
terms of molecular interactions between the components of the mixtures. The results
reveal that interactions between unlike molecules take place, particularly through
intermolecular hydrogen bond formation between the C,—H of [Bmim][PF¢] and the
carbonyl group of pyrrolidin-2-one. An excellent correlation between thermodynamic
and IR spectroscopic measurements was observed. The observations were further

supported by the Prigogine—Flory—Patterson (PFP) theory of excess molar volume.
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