Chemistry2710Spring2001Assignment

Due: Friday, March2, 9:00a.m.

1. TheN,Os-catalyzeddecompositiorof ozoneproceedsby thefollowing mechanism:
kq
N2Osg) = NOgzg) +NOgq)
(]

ks
NOz(g) + Og(g) — NOg(g) + Oz(g)

ks
2NO3(g) — ZNOZ +02 (9)

(a) Write down the overallreaction.[3 marks]
Hint: Thenitrogenoxidesarecatalyticspeciesvhichdo notappeatn the overall processYou canignore
thefirst reactionwhich simply senesto createthetrue catalystin this reaction,namelynitrogendioxide.

(b) Thefirst reactionis known to equilibraterapidly relative to the rateat which the otherreactiongroceed.
Usingthisinformation,andassuminghatthenitrogentrioxide concentratiomeaches steadystate derive
aratelaw for this reactioninvolving only the ozoneanddinitrogenpentoxideconcentrationg.10 marks]

(c) Istheratelaw simple?If so,whatarethe ordersof reactionwith respecto N2Os andO3? [3 marks]

(d) Do you getthe sameratelaw if you simply usethe SSAfor both nitrogendioxide andnitrogentrioxide?
[5 marks]

2. Two mechanism&ave beenproposedor thereactionCQg) + Clyg) — COChyg
Clz(g) = ZC|(g)
C|(g) + C|2(g) S C|3(g) 1)

C|3(g) + CO(g) — COCIZ + C| (9)

Clz(g) = ZC|(g)
Clg +COq «— COCly )

COCkg) + C|2(g) — COClz(g) + C|(g)

(a) Identify theradicalintermediategppearingn thesemechanismsg[3 marks]

(b) Identify the initiation, chain propagatiorandterminationstepsin both mechanismsAre thereary ele-
mentaryreactionin eithermechanisnwhich don't fall into oneof thesecategories?[10 marks]

(c) Derive rate laws for both mechanisminvolving only concentration®f stablemolecules. Could these
mechanism®e distinguishedxperimentally?Explain.[20 marks]



