EXCESS FREE ENERGY OF MIXING AND POLARIZABILITY EFFECT IN GAS LIQUID CHROMATOGRAPHY
N.M. Khamaletdinova, O.V. Kuznetsova, A.N. Egorochkin 
G.A. Razuvaev Institute of Organometallic Chemistry, Russian Academy of Sciences,
Russia, 49 Tropinin Str., 603950 Nizhny Novgorod, e-mail: olga@iomc.ras.ru

The excess partial molar free energy (GE0 of mixing at infinite dilution for ortho-substituted phenols (series I) and corresponding anisoles (series II) on the liquid phases DEGS, PPG 500, Carbowax 6000, OV-11, OV-3, OV-1 [1] have been analyzed. The heats (HE0 and entropies (SE0 of solution are proven to follow a linear relation for each series [1]. There is evidence that these processes obey of LFER principle [2].
We speculated that the influence of X substituents on (GE0 in series I and II is described by the equation

(GE0 = (GE0H + a(I + b(R



(1)

or

(GE0 = (GE0H + a(I + b(R + c((,


(2)

where (GE0H is (GE0 value when X = H; (I, (R and (( are the inductive, resonance and polarizability constants of the substituents X, respectively.

On going from relationships (1) to three-parameter equations (2) the correlation coefficients R sharply increase, whereas the standard errors of approximation SY show a strong decrease. Thus, the high statistical characteristics of equations (2) indicate a significant influence of the polarizability effect on the (GE0. Until the present time the influence of this effect on the gas liquid chromatographic parameters was not taken into consideration.

The polarizability effect is an electrostatic attraction between the charge q on the adsorption centre and the dipole moment induced by the charge q in the substituents X. The energy of electrostatic stabilization of the charge q is expressed as follows

E = ( q2(/(2(r4),



(3)
where ( is the substituent polarizability, and r is the distance between the charge q and the induced dipole.

The polarizability contribution Pol = c(( to the overall change in the partial molar free energy (GE0 due to the influence of substituents X depends on both the type of series and polarity of liquid phase.
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