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Complete Solid Solution

• Solid solution is defined as a mineral which 
exhibits a variable composition represented 
by the substitution of one chemical species 
for another, e.g.:

• Mg for Fe in olivine
• NaSi for CaAl in plagioclase

• The olivine and plagioclase binary systems 
are useful in applying crystallization and 
melting relationships to geological systems.
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Bulk Composition X1 -
65% An- 35% Ab

Final Solid must be a 
mixture of An + Ab in 
the same proportions 
65:35
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(No change in Bulk Composition)
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As crystallization 
progresses, the liquid 
compositions change 
from L2 to L4, to 
maintain equilibrium 
with plagioclase 
compositions that 
change from Pl2 to 
Pl4.
Note that the 
composition of each 
plagioclase is richer 
in An content than the 
corresponding liquid 
with which it is in 
equilibrium.
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X1

As crystallization 
progresses, the liquid 
compositions change 
from L2 to L6, to 
maintain equilibrium 
with plagioclase 
compositions that 
change from Pl2 to
Pl6.
Note that the 
composition of each 
plagioclase is richer 
in An content than the 
corresponding liquid 
with which it is in 
equilibrium.
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Final Bulk Composition 
represented by point L5
where last batch 
removed, final solid is
X7 - 15% An- 85% Ab, 
and final liquid is L6
2%An - 98% Ab
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Pure Fractional Crystallization
(Change in Bulk Composition)

X1

For Pure Fractional 
Crystallization, as 
each grain of Pl, 
which is richer in An
than the liquid from 
which it formed, 
crystallizes it is 
removed from the 
system, leaving a 
liquid that is enriched 
in Ab.

The liquid composition 
moves down the liquid 
surface towards the
Ab side of the 
diagram. 
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Bulk Composition X5 -
65% An- 35% Ab

Final Liquid (X1) must 
be a mixture of An + Ab
in the same proportions 
65:35
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Equilibrium Melting
(No change in Bulk Composition)
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As melting 
progresses, the liquid 
compositions change 
from L4 to L2, to 
maintain equilibrium 
with plagioclase 
compositions that 
change from Pl4 to
Pl2.
Note that the 
composition of each 
plagioclase is richer 
in An content than the 
corresponding liquid 
with which it is in 
equilibrium.
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Pure Fractional Melting
(Change in Bulk Composition)
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For Pure Fractional 
Melting, as each 
droplet of liquid is 
formed, which is richer 
in Ab than the solid 
from which it formed, 
it is removed from the 
system, leaving a 
solid that is enriched 
in An.

The liquid composition 
moves up the solidus
surface towards the
An side of the 
diagram. 
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