An-Sp-Wo System 11/15/2005

Wo - An - Sp Ternary
System
» Simple Ternary system, with a simple
Ternary Eutectic

three simple binary systems, with binary
eutectics

Look at Equilibrium and Fractional
Crystallization in this simple system
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Bulk Composition of X?
60% Wo, 20% An, 20% Sp We will trace out the
path the liquid follows as
a result of Equilibrium
Crystallization

20
At some temperature

above the Liquidus
surface, Composition X
consists of 100% liquid
Nothing happens until we
reach the Liquidus
surface.
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An-Sp-Wo System

Liquidus.

surface -

Composition X
Bulk Composition of X?
60% Wo, 20% An, 20% Sp

Composition cools to the
On reaching the Liquidus

What happens?

Wo +L are in
equilibrium,
crystallizing Wo
causes the liquid
composition to move
directly away from
Wo composition

Sp

point X.

60

Equilibrium
Crystallization

The result is that the path

the liquid follows moves

directly away from X to Z

At Z, the phases present are

Wo and L apply the lever

rule get %Wo and % L

%Wo = XZ ZWo

%Wo = 24%

%L = XWo/ZWo

%L =76%
Composition of:
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Composition X

Bulk Composition of X2

60% Wo, 20% An, 20% Sp
Continue crystallization to P.
Wo Continues to crystallizes
and the liquid path moves
directly away from Wo

t. )0/
poin - X 20 Wo 100% Wo
WO+ L 46% Wo
An + L 27% Sp
27% An
Wo 20 40 60 80 An
Sp Equilibrium

Crystallization

60

80
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Composition X

At P, Sp begins to crystallize
and Wo continues to
crystallize.

Result is that the liquid moves
directly away from Wo and 40
Sp apices simultaneously and
the path moves down the
boundary curve to Q.

Sp
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80

Equilibrium
Crystallization
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Sp Equilibrium

Composition X
£ Crystallization

Bulk Composition of X?
60% Wo, 20% An, 20% Sp

At Q we want to ask
several questions: 20

What are their compositions?

80 Wo = 100% Wo, 0% Sp, 0%An

?
What phases are present at Q? Sp = 0% Wo, 100% Sp, 0%An

L=

Phases present at Q 40
are:

Solid Wo
Solid Sp
L

Wo +L
Wo 20 40 60 80 An
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Composition X =0 Equilibrium
Bulk Composition of X? Crystallization
60% Wo, 20% An, 20% S
At Q we want to ask
several questions:
20 80 What are the Proportions of Wo
What are the Proportions of and Sp?
solid Wo + Sp:L? % Wo
% Solid (Wo + Sp) LY 60 S TEREE
= oxIoT =90%
- % Sp
=45%
= TWo/SpWo
% Liquid
=10%
=TXIQT
=55%
Wo 20 40 60 80 An
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Sp Equilibrium

Composition X R
P Crystallization

Crystallization ceases when
the last drop of liquid

80 (Composition E) crystallizes
into the last grains of Wo, Sp
and An

Crystallization continues to
the Eutectic E.

AtE, Wo + Sp + An
crystallize, in the proportions
given by E. 40

The final proportions of Wo
Sp and An are given by X,
our original starting

composition. 60 40

The last liquid has a
composition = E,

What is it? 80
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Sp Fractional

Composition X
5 Crystallization

Initial Bulk Composition of X?
60% Wo, 20% An, 20% Sp

For both Pure and Batch

Fractional Crystallization, of
80 Composition X, the path
followed by the Liquid is the
same as the path traced out
for Equilibrium Crystallization.

Final Bulk Composition of X?

36% Wo, 39% An, 25% Sp
(Eutectic Composition)

20
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