
Table 1 Some Models for Excess Gibbs Energy and Activity Coefficients 

Name  Binary 
Parameters 

𝐥𝐧 𝜸𝟏and 𝐥𝐧 𝜸𝟐 

Two-suffix 
Margules  

 
 

Three-suffix 
Margules  

 
or 

 
 

Four-suffix 
Margules  

 
 

Van Laar 
 

 

 

Wilson 
 

 
See Eq 12.24 

 

NRTL 
 

 

 

UNIQUAC See Appendix G Appendix G See Appendix G 
 

GE

GE

RTx1x2
= A

A lnγ 1 = Ax2
2

lnγ 2 = Ax1
2

GE

RTx1x2
= A21x1 + A12x2

A12,A21

A,B

lnγ 1 = x2
2 A12 + 2 A21 − A12( )x1⎡⎣ ⎤⎦

lnγ 2 = x1
2 A21 + 2 A12 − A21( )x2⎡⎣ ⎤⎦

GE

RTx1x2
= A21x1 + A12x2 −Cx1x2

A12,A21,C lnγ 1 = x2
2 A12 + 2 A21 − A12 −C( )x1 + 3Cx12⎡⎣ ⎤⎦

lnγ 2 = x1
2 A21 + 2 A12 − A21 −C( )x2 + 3Cx22⎡⎣ ⎤⎦

GE

RTx1x2
= ′A12 ′A21

′A12x1 + ′A21x2

′A12, ′A21
lnγ 1 = ′A12 1+

′A12x1
′A21x2

⎛
⎝⎜

⎞
⎠⎟

−2

lnγ 2 = ′A21 1+
′A21x2
′A12x1

⎛
⎝⎜

⎞
⎠⎟

−2

GE

RT
= −x1 ln x1 + x2Λ12( )− x2 ln x2 + x1Λ21( )

Λ12,Λ21 lnγ 1 = − ln x1 + x2Λ12( )+ x2 Λ12

x1 + x2Λ12

− Λ21

x2 + x1Λ21

⎛
⎝⎜

⎞
⎠⎟

lnγ 2 = − ln x2 + x1Λ21( )− x1 Λ12

x1 + x2Λ12

− Λ21

x2 + x1Λ21

⎛
⎝⎜

⎞
⎠⎟

GE

RTx1x2
= G21τ 21
x1 + x2G21

+ G12τ12
x2 + x1G12

α,b12,b21
lnγ 1 = x2

2 τ 21
G21

x1 + x2G21

⎛
⎝⎜

⎞
⎠⎟

2

+ G12τ12
x2 + x1G12( )2

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

lnγ 2 = x1
2 τ12

G12
x2 + x1G12

⎛
⎝⎜

⎞
⎠⎟

2

+ G21τ 21
x1 + x2G21( )2

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

G12 = exp −ατ12( ),G21 = exp −ατ 21( ),τ12 = b12
RT
,τ 21 =

b21
RT
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