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Equilibrium Systems Worksheet
1. In carbonated pop, the bubbles come from carbonic acid in the liquid decomposing into carbon dioxide gas and water.  Explain how the sealed bottle of pop is an example of dynamic equilibrium, and what would happen to the equilibrium when the pop bottle was opened.

2. Sulfur dioxide can react with oxygen to form sulfur trioxide: 2 SO2 (g) + O2 (g) = 2 SO3 (g).  If 2.5 mol of sulfur dioxide and 2.0 mol of oxygen are placed in a sealed 1.0 L container and allowed to reach equilibrium, 0.75 mol of sulfur dioxide remains.  Use an ICE chart to determine the concentration of the other gases at equilibrium.  (SO2 = 0.75 mol/L, O2 = 1.1 mol/L, SO3 = 1.8 mol/L)
3. When dinitrogen tetroxide gas is placed in a sealed container at 100°C, it decomposes into nitrogen dioxide gas, according to the balanced equation: N2O4 (g) = 2 NO2 (g).  A laboratory technician places 0.25 mol of nitrogen dioxide gas in a 1.0 closed container.  At equilibrium, the concentration of nitrogen dioxide gas is 0.25 mol/L.  Use an ICE chart to determine the equilibrium concentration of dinitrogen tetroxide gas. (N2O4 = 0.12 mol/L)

4. At 35°C, 3.00 mol of pure nitrosyl chloride gas, NOCl, is contained in a sealed 3.00 L flask.  The nitrosyl chloride gas decomposes to nitric oxide gas and chlorine gas: 2 NOCl (g) = 2 NO (g) + Cl2 (g).  At equilibrium, the concentration of nitric oxide is 0.043 mol/L.  Use an ICE chart to determine the equilibrium concentrations of nitrosyl chloride and chlorine gas under the conditions used. 

(NOCl = 0.96 mol/L, Cl2 = 0.022 mol/L)

5. A chemist places 2.00 mol of ethene gas and 1.25 mol of bromine gas in a sealed 0.500 L container.  
C2H4 (g) + Br2 (g) = C2H2Br2 (g).  The equilibrium concentration of ethene is 2.50 mol/L.  Determine the 
equilibrium concentration of bromine and 1,2-dibromoethane gases. 

(Br2 = 1.0 mol/L, C2H4Br2 = 1.5 mol/L)
6. Phosphorus pentachloride will decompose to phosphorus trichloride and chloride at 160°C.  

PCl5 (g) = PCl3 (g) + Cl2 (g) A chemist places 3.00 mol of phosphorus pentachloride gas into a sealed 1.50 
L flask.  At equilibrium, he observes that there is 0.300 mol of phosphorus trichloride gas and some 
chlorine gas.  Calculate the equilibrium concentration of the two other gases.  
(PCl5 = 1.80 mol/L, Cl2 = 0.200 mol/L)
