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TWO COMPONENT OF 
BINARY SYSTEMS

• Can represent three variables, generally __, 
__ and __ (___________________) on a two 
dimensional diagram

• On a binary diagram one variable, usually __, 
is held _________ and plot ____ diagrams 
for specific pressures

• __________ diagrams - constant pressure
• But First Some Basics!
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ERSC 3P21- Binary Phase Diagrams
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CompositionA B

____% A
____% B

____% A
____% B

_________
% of B_________

% of A

Since we are dealing with Binary Systems, 
there are TWO COMPONENTS necessary to 
define the system.

The two components, A and B, are both of 
fixed composition, i.e. no solid solution, which 
can be determined by analytical techniques.
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BASIC DEFINITIONS
• ___________

– Surface or line on a phase diagram above which 
no solids exist

• ___________
– surface or line on a phase diagram below which 

no liquid exists.

• ___________
– lowest temperature point on a T-X (isobaric) 

diagram at which liquid co-exists with solid. Point 
of intersection of Liquidus and Solidus.
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Boundaries

A B

Solidus

Liquidus

Solids at Low Temperatures

Liquids at High Temperatures

Solids + Liquids
at Intermediate
TemperaturesTe
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Eutectic
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Binary Systems (continued)

• At constant pressure there are 8 
possible types of binary diagrams

• We will examine 3 of these types:
• Simple Eutectic, no solid solution
• Incongruently Melting compound, no SS
• Solid Solution
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A  +  L
B  +  L

L iq u id

A  +  B

L iq u id

A  +  L

B  +  L

A B 2 +  L

A B 2 +  L

A B 2 +  B

A  +  A B 2 

L iq u id L iq u id

X  +  L

Y  +  L

X Y 2  +  L

X Y 2 +  YX  +  X Y 2

X Y 2 YX

P  +  L

Q  +  L

R  +  L

S  +  L
P  +  Q

Q  +  R
R  +  S

S  +  T

T  +  L

P TQ R S

A B A BA B 2E x a m p le s :
 D io p s id e  - A n o rth ite
 A lb ite  - Q u a rtz

E x a m p le :
 W o lla s ta n ite  - C a A l2O 4

E x a m p le :
 F o rs te r ite  - S ilic a
 Le u c ite  - S ilic a

1 ) S im p le  e u te c tic , n o  S S .
2 ) N o  S S , c o n g ru e n tly  
m e ltin g  in ite rm e d ia te  

c o m p o u n d

3 ) N o  S S , inc o n g ru e n tly  
m e ltin g  c o m p o u n d

4 ) N o  S S , m o re  th a n  1  
in c o n g ru e n tly  m e lt in g  

c o m p o u n d

P  =  co n s ta n t

P=ConstantP=Constant
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P  = constan t

Liq uid

C E xam ple s:
 A lb ite  - A n orth ite
 Fo rs te rite  - F aya lite

5) C om plete  solid  so lu tion , 
no m in im um  or m axim um

6) C om plete  SS  w ith  a  
m inim um  and  a  solvus

7) Partia l S S  and  a  eu tectic 8) C om plete  SS and  a
 m axim um

E xam ple :
 A lb ite  - O rtho c la se  
   (P = 1 a tm )

E xam ple :
 A lb ite  - O rtho c la se   
  (P =5  kba r)

D oes no t occu r in  s ilicate  
m ine ra log y, com m on in  
su lph id es

Liq uid

Liq uid

L iq uid

C D SS

C D SS +  L

A  +  B

BA SS +
 L

A B SS +  L

A B SS

A B SS +  L B A SS +  L

A  +  B

X Y SS +  L
YX

SS  + L

X  +  Y

A B

A B X Y

D

P=Constant
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Phases present in the system

A B

______

__________

_______

How are the phase fields on 
the diagram identified/labeled?
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Condensed Phase Rule

• P + F = C + 2
• Because the system is now drawn 

with pressure  ________, we have 
decreased the degrees of freedom 
by 1, therefore the Phase Rule now 
becomes:

P + F = C +1
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Phase Rule  (P + F = C + 1)

A B

A + B

B + LA + L

Liquid

X

Y

E

At X
P = ___ (_____)

F = _____

At Y
P = __ (______ 
_________)
F = _____

At E
P = __ (______, 
_______ and 
_________)
F = _
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Lever Rule 

A B

A + B

B + LA + L

Liquid

X
_______

% _____

% _______

For Point X
% A = X`B/AB * 100
% B = X`A/AB * 100

X`

Used to determine compositions

Composition of point X?
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

•What is the bulk composition of Z?
•What are the phases present at Z?
•What are their proportions?
•What are their compositions?
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

What is the bulk composition of Z?

Same as X, as it lies on the 
same Isopleth

Te
m

pe
ra

tu
re

©2001 G.C. FinnBrock UniversityBrock University ©2004 G.C. Finn

Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

•What are the phases present at Z?

L M

Phases present are represented 
by points L and M.

L = _______
M = _______
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

•What are their proportions?

L M

% Solid B = LZ/LM * 100

% Liquid = ZM/LM * 100

% Liquid

% BTe
m

pe
ra

tu
re
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

•What are their compositions?

L M

M = Solid B, 100% B, 0% A
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Z

•What are their compositions?

L M

% A

% B

M = Solid B, 100% B, 0% A

L`
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L = Liquid
%A = L`B/AB * 100
%B = L`A/AB * 100
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Lever Rule 

A B

A + B

B + L

A + L

LiquidX

Q

For Point Q
•What is the bulk composition of Q?
•What are the phases present at Q?
•What are their proportions?
•What are their compositions?
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Point of Clarification

• Bulk compositions are always expressed in 
terms of the two end member components 
which define the system

• Likewise the composition of any solid phase 
(100% A, 0% B) and the composition (40% A, 
60% B) of any Liquid, that coexists, in  
equilibrium with the solid, are expressed in 
terms of the end member components
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What’s next?

We will examine three different binary diagrams 
pertinent to Igneous Petrology and discuss:

• _______________ Crystallization
• the liquid and solid crystals remain in contact with each 
other, and there is no change in the bulk chemical 
composition as a result of crystallization

• _______________ Crystallization
• the liquid and crystals do not remain in contact, the 
crystals are prevented from reacting with the liquid. The final 
liquid composition is not the same as the initial bulk 
composition.


