
For the reaction, CO(g) + 2H2 (g)= CH3 OH (g) derive an expression for the equilibrium constant, 

Kp in terms of the extent of reaction, € and the total pressure pt, if initially 2 mol of CO and 3 

mol of H2 are mixed.  

 

Solution. The general expression for the equilibrium constant is written as: Kp=
𝑝𝐶𝐻3𝑂𝐻

𝑝𝐻2
2 ×𝑝𝐶𝑂

. 

We have a degree of reaction €. Then reacted: 2€ moles CO, 4€ moles H2, and formed: 2€ moles 

CH3OH. Then the equilibrium quantities of substances: 

- for CO: (2-2€) moles; 

- for H2: (3-4€) moles; 

- for CH3OH: 2€ moles. 

We have a total pressure pt, then partial pressures: 

-for CO: pCO=
2−2€

2−2€+3−4€+2€
𝑝𝑡=

2−2€

5−4€
𝑝𝑡; 

-for H2: pH2=
3−4€

5−4€
𝑝𝑡; 

-for CH3OH: pCH3OH=
2€

5−4€
𝑝𝑡. 

Then the expression of the equilibrium constant takes the form:  

KP=
€(5−4€)2

(1−€)(3−4€)2pt2
. 

Answer: KP=
€(5−4€)2

(1−€)(3−4€)2pt2
. 
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