4
Mechanisms with a Fast Initial Step

When a mechanism contains a fast initial step, the rate limiting step may contain ihTﬁfm ec‘\i aCl’cS
2. When a previous step is rapid and reaches _€9 vilbrium , the forward and reverse reaction rates are
Eaua ‘ so the concentrations of reacta{%ts and products of the the step are related, and the product is
an infermediate.
3. Substituting into the rate law of RDS will produce a rate law in terms of just reactants

Example: Nitrogen oxide is reduced to hydrogen gas to give water and nitrogen: 2 Ha(g) + 2 NO{g) = Na{g) + 2 H.O(g)
The experimentally determined rate law for this reaction is:  rate = k[H,][NO]?

One possible mechanism to account for this reaction is:

Rate Law
Step 1; 2 NO(g) = N20;(g) Fast equilibrium k, CN Dji
Step 2: N>05(g) + Ha(g) > N2Olg) + H,0(g) %RDS! k,TN,0, 3 LH]
Step 3: N2O(g) + Ha(g) > Na(g) + H20(g) Fast k LN, 03 CHTD

To determine the rate law,

1. Write the rate law for the slow step: \(‘q"’e ::\< EMZDZJ Esz
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2. Substitute reactants from the equilibrium step to replace any intermediates in the rate law: ('E,PKGCL Lq/
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1. Write the rate law for the mechanism shown below, What is the overall reaction?
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2. Write the rate law for the mechanism shown below. What is the overall reaction?

ZNO; = N + NO WQDS :%ﬂ'}’\?'k,o | Swrke rafe
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