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e A step-by-step description of the sequence of bonding changes that actually
happen in the course of a chemical reaction.

2N+ of
1954
kJ/mol -1398
kJ/mol
2N
AU =-444 kJ/mol
N, + 31,

e [Each step (called an elementary step) must be balanced, and has its own rate law.

e Since an elementary step (ES) is a literal description of what atoms/molecules are
colliding with each other at some point in a reaction, the stoichiometric
coefficients in an elementary step are equal to the reaction orders.

e Terminology...

Number of Reactants | Molecularity | ES is said to be...
1 1 Unimolecular
2 2 Bimolecular
3 3 Termolecular

e The elementary steps of a mechanism must add up to the overall reaction.

e The mechanism’s overall rate law must agree with that observed for the overall
reaction. However, one does not simply add up rate laws for individual
elementary steps to obtain the overall rate law.
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Mechanism Examples

N(CHz),

I + OHe —
T ®
(H3C)N N(CHz), (HsC)N

N(CH3),
cv* CV-OH
violet clear
d[HBr]  k[H,][Br,]**
H,(g) + Br,(g) — 2 HBr(g) = (23.4)

dt  [Br,]+K'[HBr]
The following mechanism has been proposed to account for this rate law (Fig. 23.1):
Initiation:  Br,+M —Br-+Br-+M v=k;[Br,][M]

where M is either Br, or H,. This step is an example of a thermolysis, a reaction initi-
ated by heat, which stimulates vigorous intermolecular collisions.

Propagation: Br-+H,—>HBr+H- - v= kaBr-] [H,] '
H:+ Br, - HBr + Br- uzk;[H-][Brz]
Retardation: H: + HBr — H, +Br- v=k [H-][HBr]

Termination: Br-+Br-+ M — Br, + M* v=k, [Br-]*[M]
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