
Equilibrium Concentrations:               name: ______________________________ 

1) The given chemical reaction illustrates the synthesis of a chlorofluorocarbon (CCl4), which was 

formerly widely employed in refrigeration and aerosol industries before its detrimental impact on the 

ozone layer was recognized. 

Reaction: CS2 (g)     +      3Cl2 (g)     ⇌        S2Cl2 (g)     +      CCl4 (g)    

In a 1.5-liter container, 1.35 moles of CS2 and 2.085 moles of Cl2 are initially introduced. Upon 

reaching equilibrium, 0.51 moles of CCl4 are formed. 

What is value of the equilibrium constant. 

 

 

 

 

 

 

 

 

 

 

2) The following synthesis reaction for NOBr takes place in a 2.5L container. 

Reaction: Br2 (g)     +      2NO (g)     ⇌      2NOBr (g)    

At equilibrium the system contains 1.25 moles of Br2, 0.75moles of NO, and 0.15moles of NOBr. 

 

What is the value of the equilibrium constant for the above synthesis of NOBr and for the 

decomposition of NOBr. 

 

 

 

 

 

 



3) Consider the following reaction: 

CH4(g)   +   H2O(g)    ⇌    CO(g)    +   3H2(g)  

This is known as steam reforming of methane, a key industrial process used for the production of 
hydrogen gas for human purposes. 

A 2.0-liter reaction vessel initially contains: 

• 1.00 mole of CH₄ 
• 1.50 moles of H₂O 

At equilibrium, 0.40 moles of CO are present. 

Calculate the equilibrium constant, Kc, for the reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4) Phosphorus pentachloride (PCl₅) is a volatile compound that decomposes at high temperatures into 

phosphorus trichloride (PCl₃) and chlorine gas (Cl₂). This reaction is reversible and reaches 

equilibrium in a closed system. The reaction is shown below: 

                                      PCl5(g)     ⇌     PCl3(g)     +    Cl2(g)  
 
At 500 K, the equilibrium constant (Kc) for the decomposition of phosphorus pentachloride is 15.  

A sealed container is initially filled with 2.0 mol/L of PCl₅, and no PCl₃ or Cl₂ is present at the start. 

Calculate the equilibrium concentrations of all substances once equilibrium is established. 
 


