SCH4U1

Chemical Equilibrium Review I

1.  Consider the reaction:
2SO2(g)  +  O2(g)  ⇌  2SO3(g)  +   energy

What effect would the following imposed changes have on the equilibrium concentrations.

a) [SO2] is increased

b) [SO3] is increased

c) temperature is increased

d) volume of the container is increased

2.  Fe(s)  +  ½ N2 (g)  ⇌  FeN(s)    ∆H = -4.18 kJ/mol

a) Would the tendency towards minimum energy (enthalpy) favour reactants or products?

b) Would the tendency towards maximum entropy favour reactants or products?

3.   C6H14(g)  ⇌  6C(s)  +  7H2(g)
∆H = +167.0 kJ    ∆S = +0.5617kJ/K (at 298 K)

Calculate the value of ∆G and predict whether the reaction would be spontaneous or not in the forward direction.  Also predict the proportion of reactants and products at equilibrium.

4.  Consider the following concentration-time graph:
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a) What imposed change occured at 20s?  At 30s?  At 45s?
b) Explai nthe changes between 20 and 25 s us Le Chatelier’s principle.

c) What chnage, if any, would have been noted if a catalyst had been present for the entire course of the reaction?

5.  Consider the synthesis typical  reaction
A(g)  +  B(g)  ⇌  AB(g)

If 0.50 mol of A and 0.60 mol of B were placed in a 2.0L container, calculate the concentration of AB at equilibrium if K = 4.0 x 10-2.

Chemical Equilibrium Review II
1.Write the equilibrium law expression for the following:

a) 2PCl3 (g)  +  O2(g)  ⇌  2POCl3(g)

b) 2SO3(g)  ⇌  2SO2(g)  +  O2(g)

c)  N2H4 (g)  +  2O2(g)  ⇌  2NO(g)  +  2H2O(g)

d)  N2H4(g)  +  6H2O2(g)  ⇌   2NO2(g)   +  8H2O(g)

2.How will the equilibrium:






CH4(g)  +  2H2S(g)  +  energy  ⇌  CS2(g)  +   9H2(g)

be affected by:

a) the addition of CH4(g)?
b) the addition of H2(g)? 
c) the removal of CS2(g)?

d) the decrease in volume of the container? 
e) an increase in temperature?

3.  At 773°C, a mixture of CO(g), H2(g) and CH3OH(g) was allowed to come to equilibrium. The following equilibrium concentrations were then measured: 
[CO]=0.105M;  [H2]=0.250M;  [CH3OH]=0.00261M. 
Calculate the K for the following  reaction:
 CO(g)  + 2H2(g)  ⇌  CH3OH(g).

4.  At a certain temperature, the reaction




CO(g) + 2H2(g)   ⇌  CH3OH(g)

has a K=0.500. If a reaction mixture at equilibrium contains 0.210M CO, and 0.100M H2, what is the concentration of CH3OH?

5.  At a high temperature, 0.500mol HBr was placed in a 1.00L container and allowed to decompose according to the reaction:



2HBr(g)   ⇌    H2(g)
   +    Br2(g).

At equilibrium, the concentration of Br2 was measured to be 0.130M. What is the value of K for the reaction?

6.  A 0.100 mole sample of formaldehyde vapour, CH2O, was placed in a heated 1.00L vessel and some of it decomposed. The reaction relevant is    CH2O(g)  ⇌  H2(g) + CO(g).
At equilibrium the CH2O(g) concentration was 0.080M. Calculate the value of K for this reaction.

7.At a certain temperature the reaction
CO(g)   +  H2O(g)  ⇌  CO2(g)  + H2 (g)
has K=0.400.   Exactly 1.00 mo1 of each reactant was placed in a 100L vessel and the mixture was allowed to react. What was the equilibrium concentration of each gas?

8.The reaction H2(g) + Br2(g)  ⇌  2HBr(g), has a K= 2.0 x 109  at 25oC.   If 0.l00 mo1 H2 and 0.100 mol Br2 were placed in a l0.0L container and allowed to react, what would be the equilibrium concentrations of the reactants and products at 25°C?
