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Gibbs phase rule

P+F=C+2

The Degrees of Freedom [F] or Variance [v] is the number of independent
intensive variables (i.e. those that are independent of the quantity of
material present) that need to be specified in value to fully determine the

state of the system. Typical such variables might be temperature, pressure,
or concentration.

A Phase [P] is a component part of the system that is immiscible with the other
parts (e.g. solid, liquid, or gas); a phase may of course contain several
chemical constituents, which may or may not be shared with other phases. The
number of phases is represented in the relation by P.

The Chemical Constituents [C] are simply the distinct compounds (or
elements) involved in the equations of the system. (If some of the system
constituents remain in equilibrium with each other whatever the state of the

system, they should be counted as a single constituent.) The number of these
is represented as C.

Gibbs phase rule
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Thermodynamic stability
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Fig. 6.2 Schematic diagram showing stable, unstable and metastable conditions

Phase diagrams only show the thermodynamically stable plhases.
If they show metastable compounds they are called existence or dominance

diagrams.

One component diagrams

TEMPERATURE

Fig. 6.3 Schematic pressure versus temperature phase diagram of a one-component
system
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One component diagrams

One component diagrams

/-/ Table 6.1 Densities of SiQa polymorphs
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Figure 4.4 A cooling curve showing supercooling Temperature /°C
Fig. 6.5 The system SiO;. (Adapted from Griffin, Silicate Crystal Chemistry, Oxford.,
1992)
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Simple complete solid solution P+F=2+2 Simple complete solid solution
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Simple eutectic

P+F=2+2

fig.6.13 Simple eutectic system showing partial solid solubility of the end members
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Figure 4.13 (a) A typical binary metallurgical phase diagram; (b) a typical ceramic (nonmetallic) phase diagr:
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fig. 6.14 The system Mg,SiO,~Zn,SiO,. (E.R. Segnit and A.E. Holland, J. Amer.
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Complex eutectic
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Figure 4.14 The wollastonite-calcium aluminate (Ca-
$i0,-CaAl,0,) phase diagram showing the intermediate
phase gehlenite, CayAlLS5i0;

Complex eutectic
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Polymorphs
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Fig. 6.18 Binary solid solution systems with polymorphic phase transitions
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Fig. 6.19 Binary eutectic system with polymorphic transitions and partial solid solu-
tion formation
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Purification of Si by zone refining: impurities concentrate in melt




