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 Chemical Equilibrium  

State of a reaction mixture at which the forward reaction rate is equal to the 

reverse reaction rate. 

 

 

In generally, most of chemical reactions are consider as reversible reactions.   
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 The Equilibrium Constant  
 
 

For a reaction:   aA + bB  ↔ cC + d 

equilibrium constant:    Kc  = 
        

        
   

 

The equilibrium constant, Kc, is the ratio of the equilibrium 

concentrations of products over the equilibrium concentrations of 
reactants each raised to the power of their stoichiometric 
coefficients. 
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 Magnitude of Kc 
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Kw increase with the increase of temperature, and it decrease with decreasing 

of temperature.   

 

Kw  is used only for water  and it applicated only for reversible reaction.  

  

 
  

 Calculating Equilibrium Concentrations 
 
Use ICE Tables To Solve Equilibrium Problems For Kc Or 
Equilibrium Amounts: 
1. I = initial concentration: Initial concentration of reactants are 
usually given; initial [Product]’s are assumed to be 0 unless otherwise 
specified. 
2. C = change in concentration: Assign change as the variable x; use 
the stoichiometry of the reaction to assign changes for all species. 
3. E = equilibrium concentration: E = I + C 
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Example 1\\ In an analysis of the following reaction at 100°C 

Br2(g) + Cl2(g) ↔ 2BrCl(g) 

the equilibrium concentrations are [Br2]= 2.3x10
–3

M,[Cl2] = 1.2 x 10
–2

M, 

[BrCl] = 1.4 x 10
–2

 M. Write the equilibrium expression and calculate Kc 

for this reaction. 

Solution:  

Kc = 
       

          
 

Kc = 
           

                    
  = 7.1  

  
 Example 2\\ Determine the initial concentration of HI if the initial 

concentrations of H2 and I2 are both 0.10 M and their equilibrium 

concentrations are both 0.043 M at 430°C. The value of Kc = 54.3 

 H2(g)  + I2(g)  ↔ 2HI(g)  
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Example 3\\  A closed system initially containing 1.000 x 10-3 M H2 and 2.000 x 

10-3
 M I2 at 448  is allowed to reach equilibrium. Analysis of the equilibrium 

mixture shows that the concentration of HI is 1.87 x 10-3 M. Calculate Kc at 448   
for the reaction taking place, which is  

                             H2(g)  + I2(g)  ↔ 2HI(g)  
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