ADDITIVE SCHEME FOR CALCULATION OF THE DEBYE – HÜCKEL LIMITING LAW SLOPE AH FOR ELECTROLYTES IN BINARIES
V.P. Korolev, O.A. Antonova and A.L. Serebryakova
Institute of Solution Chemistry, Russian Academy of Sciences,

1, Academicheskaya str., 153045, Ivanovo, Russia. E-mail: korolev@isuct.ru
The extrapolation to infinite dilution enthalpies of solution of electrolyte by Redlich – Rosenfeld – Meyer type equation [1, 2]: ΔsolHm = ΔsolH0 + AH m1/2 + B m 
(1)
requires of knowledge of the Debye – Hückel limiting law slope, AH. For determining this value the δlnε/δT (ε - dielectric constant) and coefficient of the thermal expansion, α, of solvent are required. The data for non-aqueous binaries necessary for calculation AH are limited. We have been proposed the next additive scheme:
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For an ideal mixture it is received (φ – volume fraction):
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For dielectric constant we have been proposed the relation:
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Differentiating expression (4) is received:
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(5)

We have been tested the scheme proposed on the example of Bu4NBr solution in FA – MeOH system [3, 4]. There are only data of the density at the different temperatures [5]. Unfortunately the data on ε of mixtures studied is not found by us even at the one temperature.There is a possibility to compare the two variants of the calculation AH and (solH0 for system FA – MeOH (eqs 2, 3). For example, at 298.15 K for XFA = 0.4582 m.f.: at m = 0.00488 mol kg-1 ΔsolHm = 17.05 kJ mol-1; at m = 0.0140 mol kg-1 ΔsolHm = 17.13 kJ mol-1; 
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 = 8.71 10-4 K-1, AH = 3.18 kJ kg1/2 mol-3/2, (solH0 = 16.87 kJ mol-1; 
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 = 9.97 10-4 K-1, AH = 3.07 kJ kg1/2 mol-3/2, (solH0 = 16.86 kJ mol-1. 

It is obviously that the using of coefficient of the thermal expansion calculated by the additive scheme is quite admissible for calculation AH in non-aqueous mixtures.
The test of additive scheme (5) has been carried out by comparison of the obtained values with the ΔsolH0 data which were calculated in terms of Debye – Hückel theory in the second approximation [3]. The ΔsolH0 values for Bu4NBr solution in FA – MeOH system at 298.15 K extrapolated by two methods discussed differ on 1.5 % as much as possible.
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