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There is a disagreement in the values of the standard state thermodynamic properties for ionization of water
calculated from potentiometric [1] and calorimetric measurements [2] at temperatures above 473 K. Accurate
standard state (infinite dilution) thermodynamic properties for the ionization of water at high temperatures and
pressures are very important in the study of almost all ionic equilibria in aqueous solutions. Because of increasing
non-ideality of the electrolytes in even dilute solutions [3], the extrapolated experimental thermodynamic values
to standard state (infinite dilution) conditions become more uncertain as the temperature increases. Since
ionization of water is perhaps the most important acid-base reaction, it was decided to reinvestigate this
disagreement between potentiometric and calorimetric measurements. Using ionic additivity, values for the
changes in the standard state Gibbs free energy, enthalpy, entropy, heat capacity, and molar volume for ionization
of water, at steam saturated pressure up to the temperature of 573.15 K, are calculated from the recently
available corresponding values for the standard state partial molar properties of HCl(aq) [4], NaCl(aq) [5], and
NaOH(aq) [6, 7]. Comparison of the present study with the literature data indicate that in fact there are no
disagreements between the above mentioned standard state thermodynamic properties for ionization of water
calculated from potentiometric and calorimetric measurements. The apparent disagreement is, however, the
result of the model chosen to represent the potentiometric data.

References:

1. F.H. Sweeton, R.E. Mesmer, C.F. Baes, Jr., J. Solution Chem. 3 (1974) 191-214.

2. X. Chen, J.L. Oscarson, S.E. Gillespie, H. Cao, R.M. Izatt, J. Solution Chem. 23 (1994) 747-768.

3.J. M. Simonson, H. F. Holmes, R. H Busey, R. E. Mesmer, D. G. Archer, R. H. Wood, J. Phys. Chem. 94 (1990)
7675-7681.

4. E. Djamali, J.W. Cobble, J. Phys. Chem. B 113 (2009) 10792-10799.

5. E. Djamali, J.W. Cobble, J. Phys. Chem. B 113 (2009) 5200-5207.

6. J.M. Simonson, R.E. Mesmer, P.S.Z. Rogers, J. Chem. Thermodyn. 21 (1989) 561-584.

7.S. Schrodle, E. Konigsberger, P.M. May, G. Hefter, Geochim. Cosmochim. Acta. 72 (2008) 3124-3138.



