PART E

The guestions in Parr E fest {Myectives 1, 17, 18 anad
2224 of Block 2,

Q218 Figure 2.1 represents a contour map of the
podcntial encrgy surface For the hypothetical elementary
pas-phase reaction belween an atom K- and o disdomic
mideoule YE:

Nt Y2 — XY+ T (2.7

assuming a lincar arrangement of all three atoms
throwghout the reaction. With reference to this Figure.,
select three correct statements from the key

M I ~325 kJ mat-!
2 =330 kJ mal!
3 =3 kJ mol™!
4 =R RS mal !
5~ kJ mat !
f =425 kI mot!
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Fipure 2.1 A comour map ool the petential energy surface For
the resclhon!
Kok ¥V — XY + =
Combours are i o energies ns Inbelled on the Figore, The
broken line ropicscnis the minimeem cnerey path that the
resiclion in takd over the surlace. The cdottes] line OO is al

ripht-angles 10 this pathway at the point cormesponding 1o the
activated eounplex X - ¥ e FE

KEY for 218

A Dwring the course of reaciion 2.7, the sysiem must
frlloow the hwest-energy path avaalable,

B The rate equation_ for reaction 2.7 is given by the
following expression:

J= k-g[xa if"ﬁf]

o Remction 2,7 i exothermic

I Movement along the line OO corresponds o an
antisymmerric stretch ol the activated complex
Hoamsn Y -

E  The actvanon engrgy for reaction 2.7 15 given by
the bond dissociation cnergy, 0, of the YZ
mabesule,

F  The activation cnergy for reaction 2.7 is greatcr than
that for the reverss remciaom:

Lox B — X+ YL

G The Y—Z hond is longer in the sciivated complex,

X eoee ¥ come FE, than it 3 in the YZ molecule.

Q1% and (220 These questions are concerned with
the elementary gas-phase reacltion between bromine
atoing, Bre, and ozone, Oy

Br # 0y —— Bl + () {2.8)
The reaction 15 important in the stratosphere as a loss

provess for oeone, In the stratosphens lempersture ange
(L0260 K the Arrhenius equation is found to be:

kg =102 = PO i el ! # enpi—6, TR mol-UET)
The hard-sphere collision cross-section can be assumed
1o be (165 o, and the molecular masses of Bre and Oy
e,

miBr) = 1327 % 10 ¥ ke

m0y) = 797 3 1070 kyr

D219 What 15 the theoretical value of the A-factor for
reaction L8 a1 220K according to the hard-sphere
collision theory of chemical reactions? Select rom the
by the value that is closcst o your answer,

KEY for 2. 1%

A 153108 dim® mol! !
B LEx HE dmd mol-t st
C S8x W dm? mol! s
Db 0 dmd ool Lt
E 1.5% 10" dm’ mol-! 57
F 18 x 10 dm? mot-! 5
Q2.0 Lisethe information provided, wogether with

any data you meed from the 5342 Data Book, (o estimate
the activation energy for the reverse of reaction 2.8,
Select from the Eey the value that is closest w0 your
ANSWET,

KEY for 2.20
A 419 k) mol! E 10808 kT mol!
B 353 k) mol-! F 12kl mol!
C 875 EF mol-! G 1296 k) mol-!
[ 04,2 kJ maol-! H 1363 mol!




