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No Solid Solution, Incongruently 
Melting Compound

• An incongruently melting compound is a 
solid phase which when heated does not melt 
to a liquid of its own composition - it reacts to 
produce a liquid and another solid, e.g., 

• En ===> Ol + Liquid
• Or ===> Lc + Liquid

• Both reactions take place at low P
• We will examine the Forsterite - Silica

system in which EnstatiteEnstatite melts 
incongruently.
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Effects of Increased Pressure
1) En becomes congruently melting
2) Liquid Immiscibility disappears
3) Silica polymorphs disappear
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Simplified Fo-Qtz System The simplified 
system:
1) is not to scale in 
terms of temperature,

2) is simplified to 
ignore the effects of 
liquid immiscibility, 
and 

3) ignores Tr ==> Cr 
phase transition

E
Eutectic  T = 1543°C

P

Point P = Peritectic at 
T= 1557°C, and 
corresponds to the the 
temperature at which 
the reaction:

En ==> Fo + L.
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Peritectic - A low temperature 
inflection point on the liquidus surface 
at which a unique liquid of specific 
composition is in equilibrium with two 
or more crystalline phases

Simplified Fo-Qtz System The simplified 
system:
1) is not to scale in 
terms of temperature,

2) is simplified to 
ignore the effects of 
liquid immiscibility, 
and 

3) ignores Tr ==> Cr 
phase transition

E
Eutectic  T = 1543°C

P

Point P = Peritectic at 
T= 1557°C, and 
corresponds to the 
temperature at which 
the reaction:

En ==> Fo + L.
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Equilibrium Crystallization

E

P

Z For Compositions 
which start to the 
left of  Z, the last 
liquid will always be 
at P.

For Compositions 
which start to the 
right of  Z, the last 
liquid will always be 
at E.
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Fractional Crystallization
For Pure Fractional 
Crystallization

E

P

YX Z

All initial liquids, 
regardless of their 
original bulk 
compositions, will yield a 
solid mixture of En + 
Qtz, in the proportions 
represented by the 
Eutectic composition.
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Fractional Crystallization
For Batch Fractional 
Crystallization

E
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X

The composition of the 
final liquid will be 
dependent on where the 
last batch of crystals 
was removed.

If fractionation occurs 
such that the residual 
liquid lies to the left of 
En, then the last liquid 
will be represented by P.

If fractionation occurs 
such that the residual 
liquid lies to the right of 
En, then the last liquid 
will be represented by E.
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