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Notes: 

Relation between Kp, Kc and Kx 

Consider general reaction: 

           aA + bB                   cC + dD 

 

   

  Kc = 
[𝑪]𝑪[𝑫]𝒅

[𝑨]𝒂[𝑩]𝒃
  

 

 

In an ideal gaseous mixture, each component obeys Daltons law of partial 

pressure, i.e., Pi = Xi P 

Where P is total pressure and Pi is partial pressure of the i th component with 

mole fraction Xi in the mixture. 

 



For the reaction:   

         aA + bB                   cC + dD 

We have,  

                   PA = XA P              PB = XBP            PC =XCP               PD =XDP 

 

 

         Kp =  
𝑝𝐶𝑐.  𝑝𝐷𝑑

𝑝𝐴𝑎 .  𝑝𝐵 𝑏
  = (

𝑋𝐶𝑐.  𝑋𝐷𝑑

𝑋𝐴𝑎 .  𝑋𝐵 𝑏
) P (c+d)-(a+b) 

              Kp     = Kx (P) Δn 

                  Δn = (c+d) –(a+b) 

 

Relation between Kp and Kc : 

For an ideal gaseous mixture 

                      Pi V = niV RT 

                      Pi = (
𝑛𝑖

𝑉
) RT 

                      Pi = CiRT 

Where Ci = (
𝑛𝑖

𝑉
) is molar concentration of the i th component in the mixture of 

total volume V.  

Hence 

PA =CART         PB= CBRT          PC=PCRT          PD =CDRT 

Kp =   
𝑝𝐶𝑐.  𝑝𝐷𝑑

𝑝𝐴𝑎 .  𝑝𝐵 𝑏
 

Kp =(
𝐶𝐶𝑐.  𝐶𝐷𝑑

𝐶𝐴𝑎 .  𝐶𝐵 𝑏
) RT (c+d)-(a+b) 

            Kp = Kc (RT)Δn 

 

 

 



How Kp, Kx and Kc are related? 

Kp     = Kx (P) Δn 

Kp = Kc (RT)Δn 

                         Kp  =  Kx (P) Δn   =  Kc (RT)Δn 

If Δn = 0 i.e. c+d = a+b (number of moles of product is equal to number of 

moles of reactant) 

       Then Kp = Kx = Kc 

 


