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1 Phase coexistence and Common tangent con-
struction
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e Two components 1 & 2

e Two phases that can freely ex-
change matter, A & B \

e Phase coexistence at equilibrium B

requires dG =0 %
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dG' |pr = Z ph dnt k=12 — components
ik
1=AB — phases
= pidni + pydny + pidng + g dny
conservation of mass dnp = —dn?
= (3 — pp)dng + (ug' — py )dny
(ut — pP) are the coefficients
dn* are the unconstrained, independent vars
dG'|pr =0  requires  pit = pf, g = puf

Phases can freely exchange molecules/atoms A & B without changing overall
free energy — free energy is optimized.

e In general, each phase has its own solution model and partial molar
properties of mixing
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e The reference states are fixed and pj, don’t depend on the mixing pro-

cess
A B
A B
py = py =

A _ B
A:ul,mix - Aﬂl,mix
A _ B
AM?,mix - A/’LZ,mix

A-B coexistence equilibrium condition

e graphical solution for

PMPs

e common tangent condi-
tion for two-phase equi-

librium

A A

pit =l =
condition  satisfied  when
phases A & B share a
common tangent on free

energy-composition diagram

] {
I drawn here Tor &

Sin 7 .’c rwl\ Sie

B A
i i J 1y
setyked ef these
“/ bee Compesitioas
5 / e, Ta
e [
"5 s |
X \
e le-e
A 5
3 S = T d raea
(
Tur -L'Ju‘o
|

[ P
7 NGACS
[

e Examples of common tangent construction: Spinodal systems
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e When common tangent is possible, free energy of the 2-phase system

is lower overall than that of 1-phase system.
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e Single phase

e Two phase

G — GO + AGmw(XQ)

G = G4 fAAG i (X5)+ [PAGC i (X D)

e Common tangents define the tie lines on a binary phase diagram



e.g. spinodal system . .
e Mixing favored at high temp

T 1- — fully miscible above Tg

e At low temp, system spontaneously un-
mixes

e Tie lines drawn in 2-phase region con-
nect compositions that coexist at equi-
X librium

e phase diagram emerges from free energy-composition diagrams
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