CH104 Reaction Mechanisms

A kinetic mechanism is a set of elementary reactions (collisions) used to explain the experimentally observed rate law for the overall reaction.  The rate law may be determined from two points of view:


[image: image1]
Built up out of Elementary Unimolecular and Bimolecular Collisions
unimolecular:       A → P ;   EQ \f(d[A],dt) =  – k [A]    or    bimolecular:       A + B →P EQ \f(d[A],dt)= – k [A] [B]
When the reaction is an elementary collision, the order of the reaction is determined by the stoichiometry.
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Bouncing Ball Demonstration: Consecutive Mechanism

R  EQ \o(→,←) I

I → P

	Steady State

           R        (                  I          (              P 

       |•••••| 3 bounce           |    |  1 bounce        |    |
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Conclusion: reactive intermediate [I] is low;
 d[I]/dt=0;  rate is determined by slow step
	Rapid Equilibrium

            R          EQ \o(→,←)             I           (                P

        |•••••| 1 bounce        |    |   6 bounce          |    |

                -4 bounce
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conclusion:  unreactive intermediate builds up; [I]/[R] = constant; rate is determined by slow step
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