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Problem

1) Determine solution model
2) Calculate chemical potentials and complete the phase diagram



Liquid phase
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FCC phase
• Enthalpy of formation

• Activity

KsPsKs
FB

KsKsKsPs
FFB

KsKs
F
f XXXLLGXXXGXH )+(+Δ=Ω+Δ=Δ 10

→→

Ks
KsKs

FB
KsKs

F
f XLL

XX
GXH

10)1(
ΔΔ

+=
-

- →

TkKs
Ks

F
F

Ps

FB
Ks

Ks

Ks

XLLX
dX
d

X

G
X

Bwrta
RT

102 2
Ω

Ω
Δ)

).(
ln(

+=+=

→-

).(ln
).(lnΔ

ln)
Ω

Ω(ΔΔ 2

BwrtaRT
FwrtaRTG

XRTX
dX
d

XGμG

Ks

Ks
FB

Ks

KsKs
Ks

F
F

Ps
FB

Ks
F
Ks

F
Ks

=
+=

+++==

→

→

(12597.61 4.9970 ) ( 7199.98 0.02249 ) KsT T X− + − −

4



BCC phase
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Equilibrium conditions





=
=

FCC
B

L
B

FCC
A

L
A

µµ
µµ





=
=

BCC
B

FCC
B

BCC
A

FCC
A

µµ
µµ





=
=

BCC
B

L
B

BCC
A

L
A

µµ
µµ

{ }
{ }

{ }
{ }

2
0 1

2
0 1

2
0 1

2
0 1

2
0

( ) (2 1) ln(1 )

(1 ) 2 ln( )

( ) (2 1) ln(1 )

( ) 2 ln( )

( ) ln(1

L F L L L L
Ps Ps Ks Ks Ks

L B L L L L
Ks Ks Ks Ks Ks

F F F F
Ps Ks Ks Ks

F B F F F F
Ks Ks Ks Ks Ks

B F B B
Ps Ps Ks

G X L L X RT X

G X L L X RT X

X L L X RT X

G X L L X RT X

G L X RT

µ

µ

µ

µ

µ

→

→

→

→

= ∆ + + − + −

= ∆ + − + +

= + − + −

= ∆ + + +

= ∆ + + −
2

0

)
(1 ) ln( )

B
Ks

B B B
Ks Ks Ks

X
L X RT Xµ = − +

Solve the non-linear equations system by Newton method
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Results
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Results
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