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Abstract

Gibbs free energy is a measure of relative stability among substances. Since the nature of the ions in aqueous solution is
diverse, their thermodynamic data at extensive experimental conditions is scarce. In this work, the calculation procedure was
introduced to obtain the absolute and conventional standard molar enthalpies and entropies of hydration of ions from the standard
enthalpies and entropies of formation of hydrated ions. The application of correspondence principle to estimate thermodynamic
data at high temperature was explained.
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Table 1. Conventional and absolute standard molar enthalpies of hydration and molar entropies of Group 1 and 17 ions at 25°C

Conventional Absolute
AHpyg® (kJ/mol) S° (J/K/mol) AHpyq® (kJ/mol) S® (J/K/mol) ASpya S° (J/K/mol)
Li* 572.5 134 —538 1.5 -140.6
Na* 685.9 59.1 —424 382 -109.8
K* 769.6 103.0 —-340 82.1 -72.5
Rb" 794.8 121.5 =315 100.6 -63.8
Cs* 818.7 132.9 -291 112.0 =579
F- -1616.8 -13.8 -504 7.1 -138.5
Cr —-1469.2 56.2 -359 77.1 -76.3
Br- -1438.4 82.6 -328 103.5 -60.0
I —-1398.8 106.5 —287 127.4 —41.9
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Table 2. Values of o and B employed in calculating thermodynamic properties of ions in water at high temperature

cations Simple anions Oxy-anions Hydroxy-anions

(X~ and OH") XO™) (XO,(OH)f™)

T(°C) O Br O Br O Br O Br
25 0.0 1.00 0.0 1.00 0.0 1.00 0.0 1.00
60 3.9 0.955 5.1 0.969 -14.0 1.217 -13.5 1.380
100 10.3 0.876 -13.0 1.000 -31.0 1.476 -30.3 1.894
150 16.2 0.792 213 0.989 —46.4 1.687 -50.0 2.381
200 233 0.711 -30.2 0.981 —67.0 2.020 —-70.0 2.960
250 299 0.630 -38.7 0.978 -86.5 2.302 -90.0 3.530
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