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Equilibrium Constant Worksheet
1. Write the equilibrium law equation for the chemical reaction systems represented by each of the following chemical equations:

a. SiH2 (g) + 2 Cl2 (g) = SiCl4 (g) + H2 (g)

b. 2 PBr3 (g) + 3 Cl2 (g) = 2 PCl3 (g) + 3 Br2 (g)

c. H2O (l) = H2O (g)

d. 2 NaHCO3 (s) = Na2CO3 (s) + CO2 (g) + H2O (g)

2. At a particular temperature, a 3.0 L flask contains 2.4 mol of chlorine gas, 1.0 mol of nitrosyl chloride, and 4.5x10-3 mol of nitric oxide.  Calculate the equilibrium constant, given the balanced equation: 


2 NOCl (g) = 2 NO (g) + Cl2 (g)    (K = 1.6x10-5)
3. An equilibrium mixture contains 1.0 mol of iron metal, 1.0x10-3 mol of oxygen gas, and 2.0 mol of solid iron (III) oxide in a 2.0 L container.  The reaction is represented by the following equation: 
4 Fe (s) + 3 O2 (g) = 2 Fe2O3 (s). Calculate the value of K for this reaction.    (K = 8.0x109)
4. In a closed vessel at 327°C, methanol gas is formed by reacting carbon monoxide gas with hydrogen gas.  When the reaction reaches equilibrium, the concentration of carbon monoxide is 0.079 mol/L, of hydrogen gas is 0.158 mol/L, and of methanol gas is 0.021 mol/L.  Calculate the equilibrium constant for this reaction.   (K = 11)

5. Write a balanced equation for the formation of methanol gas from carbon monoxide gas and hydrogen gas.  The equilibrium constant for this reaction at 225°C is 6.3x10-3.  Predict the relative concentration of methanol gas when equilibrium is established (will it be low, equal to the products, or high?).  Decide whether this reaction could generate a large quantity of methanol.  Also, calculate the equilibrium constant for the reverse reaction.    (Kr = 160)
6. Coal, C (s), can be burned directly as a source of energy or can be converted to carbon monoxide, which can also be used as a fuel.  The conversion process involves reacting coal with carbon dioxide gas to produce carbon monoxide gas.

a. Write the balanced chemical equation for the reaction.

b. Write the equilibrium constant equation.

c. The value of the equilibrium constant for the chemical reaction system is 1.6x10-2 at 25°C and 1.7x102 at 1000°C.  At which temperature will more carbon monoxide gas be produced?  Explain your reasoning.

d. What are some advantages of a gaseous fuel over a solid fuel?

e. What safety issues are involved in working with carbon monoxide gas at high temperatures?

