
Chemistry2710Spring2001Assignment3

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

1. TheN2O5-catalyzeddecompositionof ozoneproceedsby thefollowing mechanism:
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(a) Write down theoverall reaction.[3 marks]
Hint: Thenitrogenoxidesarecatalyticspecieswhichdonotappearin theoverallprocess.Youcanignore
thefirst reactionwhichsimplyservesto createthetruecatalystin this reaction,namelynitrogendioxide.

(b) Thefirst reactionis known to equilibraterapidly relative to therateat which theotherreactionsproceed.
Usingthis information,andassumingthatthenitrogentrioxideconcentrationreachesasteadystate,derive
a ratelaw for this reactioninvolving only theozoneanddinitrogenpentoxideconcentrations.[10 marks]

(c) Is theratelaw simple?If so,whataretheordersof reactionwith respectto N2O5 andO3? [3 marks]

(d) Do you get thesameratelaw if you simply usetheSSAfor bothnitrogendioxideandnitrogentrioxide?
[5 marks]

2. Two mechanismshavebeenproposedfor thereactionCO�
g��� Cl2 � g� � COCl2 � g� :
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(a) Identify theradicalintermediatesappearingin thesemechanisms.[3 marks]

(b) Identify the initiation, chainpropagationandterminationstepsin both mechanisms.Are thereany ele-
mentaryreactionin eithermechanismwhichdon’t fall into oneof thesecategories?[10 marks]

(c) Derive rate laws for both mechanisminvolving only concentrationsof stablemolecules. Could these
mechanismsbedistinguishedexperimentally?Explain.[20 marks]


