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For each of the following reactions, determine a possible mechanism based on the
overall reaction and the experimental rate law. Also, identify the rate-limiting step of
your mechanism.

A) Overall Reaction: NO; (g) + CO (g) — NO(g) + CO;(g) Rate = k[NO,J?

2 NO, (g) — NO (g) +Nex(gy Slow

_NO,{g) + CO(g) » CO2(g) +NO;(g) Fast
NO: (g) + CO (g) — NO(g) +CO:(g)

B) Overall Reaction: NO (g) + O3 (g) — NO2(g) + O2(9) Rate = k[Os]
O; (g) — O2(g) + ©a) Slow
©1g) + NO (g) - NO; (g) Fast

NO (g) + O3 (9) — NO2(g) + O2(g)

C) Overall Reaction: 2 NO (g) + 2 H, (g) — N2(g) + 2 H,O (g) Rate = k[NOJ?[H:]

2NO (g)+ Ha(g) — NO(g) + H20(g)  siow
—Nz07Tg) + Hz2(g) — N2(g) + H20 (g) Fast
2NO (g) +2H2(g) — N2(g) +2H;0 (g)
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D)  Overall Reaction: 2 NO; (g) + F2(g) — 2 NO,F (g) Rate = k[NO:][F_]

NO. (g) + F2(g) — NO.F (g) +FH0) Slow

NO. (g) + EAG) — NOF (g) Fast
2NO; (g) +F2(g) — 2NO:F (g)

E)  Overall Reaction: 2 NO; (g) + O3 (g) — N20s (g) + O2(g) Rate = k[NO_] [O5]

NO; (g) + O3 (g) — MNO3(g) +O02(g)  Slow
_NOs{g) + NO; (g) — NOs (g) Fast
2 NO; (g) + O3 (g) — N20s5(g) + O2(9)

F) Overall Reaction: 2 NO (g) + Cl. (g) — 2 NOCI (g) Rate = k[NO][CI;]

NO (g)+ Cl.(g) — NOCI(g) +CSHdg) siow

_CHg) + NO (g) — NOCI (g) Fast
2NO (g) +Cl.(g) — 2 NOCI (g)




