CHAPTER

3

CHEMICAL THERMODYNAMICS:
PHASE EQUILIBRIA

The idea embodied in free energy as a measure of equilibrium may be expressed in a
variety of ways. Here we develop a practical means for using free energy to describe
heterogeneous equilibrium in complex geologic systems.

8-1 CHEMICAL POTENTIAL

We begin by considering a very simple kind of heterogeneous equilibrium, the
equilibrium between liquid water and water vapor in a closed container,

H,0(vapor) = H,0(liquid). (8-1)

The condition that equilibrium exists we can state by saying that, if a very small
amount of liquid is vaporized and if a small amount of vapor is condensed, the
change in the free energy is zero. One may think of the liquid water as capable of
vaporizing, or as tending to vaporize, or as seeking to “escape” from the liquid into
the vapor phase. Thus we can assign to the water a certain escaping tendency with
respect to the vapor. Similarly we can describe the vapor as having a certain
escaping tendency with respect to the liquid. The condition of equilibrium would
then be simply that the two escaping tendencies are equal. If the temperature is
raised, the escaping tendency of the liquid increases more than that of the vapor, so
that additional liquid must vaporize before equilibrium is reestablished.
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