
A Entropy inequality
In the following, the required equations and derivatives are provided, which are finally inserted into the basic form of the
entropy inequality (26). After further transformations the final form of the entropy inequality is obtained, from which the
energy conserving and the dissipative restrictions evolve.

• Material time derivative of mass specific Helmholtz energy:
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• Mass balance fluid in terms of components:
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with

∑
β

wLβ (nL)′
β
= ∑

β

wLβ

︸ ︷︷ ︸
=1

(nL)′I +gradnL
∑
β

wLβ ·wβ I (53)

(52) yields
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• Material time derivative of saturation condition multiplied with Lagrange multiplier and implementing mass balances of
ice and liquid:
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• Material time derivatives of Helmholtz energy functions:
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• Implementation and rearranging yields the final representation of the entropy inequality:
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