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Water and water ice are important components of many space objects including Solar system giant planets’ satellites (Europa, Ganymede, Callisto, Titan, Triton). Sufficient thermodynamic data on all phases in «water – high pressure ices» system is required to perform phase composition modeling for satellites water-ice envelopes.

This research supplies with thermodynamic data for water ices I, II, III, V, VI and VII including free energy, enthalpy and entropy values computed on the basis of experimental data on phase transitions, equations of state of water and ices, and reference data on water heat capacity.

Free energy of co-existing phases is equal along a phase transition curve:
∆G˚1(T) + P(1V1dP = ∆G˚2(T) + P(1V2dP
where ∆G˚i stands for i-th phase free energy variation at standard «zero» pressure (1 bar), Vi is i-th phase molar volume and i is 1 or 2.
Standard enthalpy ΔН˚i and entropy ΔS˚i can be derived from computed ∆G˚i(Т):
ΔS˚i = − ((G˚i/(T)P, ΔН˚i = ∆G˚i + TΔS˚i.
An equation for ∆G˚H2O in 298.15–373.15 К temperature bounds was carried out from reference heat capacity data:
∆G˚H2O = − 286646.5 + 163.544 T + 0.24 T ln T – 0.0008 T2 + 121750 T−1.
∆G˚ values for ices were sequentially computed on the basis of free energy equality condition along phase transition curves and were approximated by a + b T + с T0.5 + d ln(T) polynomials. Values for ΔН˚i and S˚i at standard temperature of 298.15 K were computed. The following results were obtained:
	Ice
	∆G˚
	ΔН˚
	S˚

	
	a
	b
	c
	d
	
	

	I
	-3.172x105
	322.14
	-6.512x103
	1.704x104
	-293.4
	42.517

	II
	-2.865x105
	237.946
	-1.968x103
	2.422 x103
	-292.1
	44.163

	III
	-2.613x105
	298.697
	-3.68x103
	0
	-293.1
	41.109

	V
	-2.833x105
	213.276
	-913.527
	0
	-291.2
	46.432

	VI
	-2.829x105
	213.88
	-920.748
	0
	-290.9
	46.037

	VII
	-1.752x105
	38.395
	1.036x104
	-4.337x104
	-289.5
	40.268


