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Chuestion 1
This question carmes 30% of the marks Jor This

censigneeend, and Tests Ngectives 1, 4, 5 and ¥ of Block
i

The gas-phase reaction between bis{Muoroxy kifluoro-
methane,  CF0F),  and carbon monoxsde, OO0, al
emperatures in the range 38313 K has the following
time-independent stoichiometry:

CFAD 2} o+ 2000 s M) + Tk [l

and the experimental rate equation takes the Form:

J= R CEACHE ][O0 (e
A powsible radical chain mechanism For the resciion is as
Tl lovars: —_— gt

I | .|
CRAOF); + €0 —2— B4 CRO0F | (3)
FOO= + CEQOF), —Y5s CFy0 + CRIOOFs (4}

CEOF: |+ 00—y €Oy + CFiOF (5)
" ! 1 [

CR0Fs + C0 —% 4 CF,0 + FCO {6)
BT + CF0F —* 3 20F.0 (M

{a} (7 marks)  Briefly describe the main features of the
proposed mechanism, paying parficular attention it the
roole played by cach individual step, and wlennfying the
chaam carmers, {50100 words)

(B} (73 marksy  Show that. according t the proposed
michanizm, the concenrslions of the imermediates
FCCke unadl CFSUF= can be relmted oo

& TCE(OF), 100

ChaiFs| = {5y
ICE; ! ko | FCO]

Erave, and justifv, any assmptions thad vouw moke.

fch i marksy I can be shown thiat the concenirations
of the intermedizie FOCw and CF0F. are plso relaged
s

k| FCOR |[CR 10F), |

CF{F=] =
ICF, ! koo
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Usimg the expressions in ecouaticns & and 2, show that:
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(d) (7 mrarksd  Wrile an expression for the rate o
change  of concentration  of  bis( Meoroxy khifluoro-
miethane  wath time (that iz, Tor d|CE{OFR ) as
predicied by the proposed mechsmsm, Show that this
Feands 10 a chemical rake cquation that s consistent with
the expermenta] rate equation given above {oguation 21

(Juestion 2
Thiz gquestion carries 2000 of dhe marks for ohis

cavigrrment, and fests Qbjectives I 4 6 7 and & of
Biewk 3, and Objectives 1,2 and ol Black 4.

(a) (6% marks) Discuss briefly te concept of a rabe-
limiting step in @ reaction mechanism. and the ways in
which sts application can simplily a kinebic analyss,
{ ¥our disenssion should e comense aoal aebiony 100 wouds
B femprhl}
(B 004 maris) o squeons solution, the base-catalyscd
condensation of ethanal (acetaldehyde, reactant A in
Figure 1} produces  3hydrosybutan-1-one  {akdob.
product P in Figure 1), according o the following tms:
indepensdent Aioichiomelry:
2ALag) = Plagh (A RE
’ = | ' i - F .
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Fioore 1 The reaciont A, imermedimes X0 and Y andd
prosduct Fin the aldol condensation ol cthanzl.



