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F = − + =2 1 1 2

In this portion of the phase diagram, two factors, temperature and composition, can be varied 
without a change in the number of phases in the system.

Example 3
At the eutectic point,

F = − + =2 3 1 0

and any change in the concentration or temperature may cause disappearance of one of the 
two solid phases or the liquid phase.

Phase diagrams are valuable for interpreting interactions between two or more compo-
nents, relating not only to melting point depression and possible liquefaction at room tempera-
ture but also to the formation of solid solutions, coprecipitates, and other solid-state interactions.
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Triangular (Three-Component) Phase Diagram
A three-component phase diagram has four degrees of freedom: F = 3 − 1 + 2 = 4. In this case, 
temperature and pressure are two of the conditions and the concentrations of two of the three 
components make up the rest. Only two concentrations are required because the third will be 
the difference between 100% and the sum of the other two components.

These systems are used for determining miscibility/solubility, coacervation regions, gel-form-
ing regions for multicomponent mixtures, etc. To read a three-phase diagram, each of the three 
corners of the triangle represent 100% by weight of one of the components (A, B, C) and 0% 
by weight of the other two (A, B, C). The lines joining the corner points forming the triangle 
each represent two component mixtures 
of the three possible combinations (AB, 
BC, and CA). If two of the components are 
known, the third is known by difference. 
Any combination of the three components 
is described by a single point on the dia-
gram. Combining different proportions of 
the three components and observing for 
an end point (solubility, gel formation, hazi-
ness, etc.), the phase differences can be 
visualized, as follows.

The following is a stack of four separate 
pseudoternary phase diagrams for a qua-
ternary system composed of Brij 96, glycerin, mineral oil, and water. The Brij 96:glycerin ratio is 
noted on the diagram and is considered one of the three components. The shaded regions 
represent gel systems while the clear regions represent fluid systems.

In addition to observing the phase changes in a single plane, the use of stacked ternary 
phase diagrams enables one to visualize the change using different ratios of one of the com-
ponents (in this case, the Brij 96:glycerin ratios). Constructions like this enable a pharmaceuti-
cal scientist to select the best ratios and combinations of components for a formulation.
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