
pisobutane Pn_butane� P=
and 

Kequil

pisobutane

Pn_butane
=Asuming ideal gas behavior, it holds that:

Kequil 4.4919�Kequil exp
�g°R�

Rgas T�

�
�
�

	


�

��
The equilibrium constant is thus:

�g°R 3724�
J

mol
��g°R �g°f

1
�g°f

2
���

�h°R 8360�
J

mol
��h°R �h°f

1
�h°f

2
���

In the first step the enthalpy and Gibbs energy of reaction are calculated. Isobutane is chosen as the 

product.

Solution

�g°f
20878�

17154�

�
�
�

	


�

J

mol
���h°f

134510�

126150�

�
�
�

	


�

J

mol
��

P 1.01325bar��T 298.15K��input data

dm 0.1m��bar 100kPa��Rgas 8.31433
J

K mol�
��kPa 1000Pa��

general 
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and 

definitions:
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�g°R2 3.344� 10
3


J

mol
�

Kequil

Kequil 1�
0.7939�

Kequil exp
�g°R2�

Rgas T�

�
�
�

	


�

��
�g°R2 0.99 �g°f

1
� 1.01 �g°f

2
����

�g°R1 4.104� 10
3


J

mol
�

Kequil

Kequil 1�
0.8397�

Kequil exp
�g°R1�

Rgas T�

�
�
�

	


�

��
�g°R1 1.01 �g°f

1
� 0.99 �g°f

2
����

The effect on the equilibrium condition can be calculated as:

The  enthalpy of reaction is then only about 69%.

�h°R2

�h°R
100� 68.821�

�h°R2 5753�
J

mol
��h°R2 0.99 �h°f

1
� 1.01 �h°f

2
����

The  enthalpy of reaction is then more than 30% higher.

�h°R1

�h°R
100� 131.179�

�h°R1 10967�
J

mol
��h°R1 1.01 �h°f

1
� 0.99 �h°f

2
����

Assuming a relative error of 1% in the opposite direction for both components leads to:

yisobutane 0.8179�

yisobutane

Kequil

Kequil 1�
��or yisobutane

pisobutane

P
��The equilibrium composition is thus: 

pisobutane 0.829bar�

pisobutane Kequil
P

Kequil 1�
���and, rearranged, to: 

Kequil

pisobutane

P pisobutane�
=

This leads to:
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