
14.6 Reaction Mechanisms and Catalysis
The Components of  a Reaction Mechanism



14.6 Reaction Mechanisms and Catalysis
Reaction Mechanisms – Rate Law – Catalyst -- Intermediate

NO2(g) + CO(g) = NO(g) + CO2(g)
There are two proposed mechanisms for this reaction
Mechanism 1

Step 1: NO2(g) + CO(g) = NO(g) + CO2(g) Slow step
Mechanism 2

Step 1: 2 NO2(g) = NO3(g) + NO(g) Slow step
Step 2: NO3(g) + CO(g) = NO2(g) + CO2(g) Fast step

Experimentally the rate law = k[NO2]2

a)  Which mechanism best supports the experimentally determined rate law?
b)  Intermediate – a) CO(g)   b) NO3(g)   c) NO(g)   d) CO2(g)    e) None
c)  Catalyst          – a) CO(g)   b) NO3(g)   c) NO(g)   d) CO2(g)    e) None



14.6 Reaction Mechanisms and Catalysis
Reaction Mechanisms – Rate Law – Catalyst – Intermediate

Br2(g) + H2(g) = 2 HBr(g)
Mechanism 2

Step 1: Br2(g)  2 Br(g) Fast in both directions
Step 2: Br(g) + H2(g) = HBr(g) + H(g) Slow step
Step 3: H(g) + Br2(g) = HBr(g) + Br(g) Fast step

a)  Intermediate – a) Br(g)     b) H(g)    c) H2(g)    d) HBr(g)     e) None
b)  Catalyst          – a) Br(g)     b) H(g)    c) H2(g)    d) HBr(g)     e) None



14.6 Reaction Mechanisms and Catalysis
More Complex Mechanisms

2 H2(g) + 2 NO(g) = N2(g) + 2H2O(g)
Mechanism:

Step 1: 2 NO(g)  N2O2(g) Fast in both directions
Step 2: N2O2(g) + H2(g) = N2O(g) + H2O(g) Slow step
Step 3: N2O(g) + H2(g) = N2(g) + H2O(g) Fast step

What is the rate law for this reaction?  Is there an intermediate?  Is there a catalyst?


