PART 1

{Juestion 1

Cruestion 2

Artempr any FOUR of the following 51X guestions. You are odvived o spend. about
18 minuates on ench o the fourr guestions, Each question carmes W0 per cont of the etal merks
[fior this evaminaion.

(e} show that for o fiest-order reaction of Lhetvpe:

A— products (1
the reaction half-life (4 ) 35 grven by the following expression:
ty = {kn 2k = 0694y {2}

where kg 15 the rule constant for the resctoon.

(B Table 1 Lists current estimates of the atmosphecie liferimes (o) of some of the halocarbons
that are controlled under the terms of the Mantresl Pratoceol.

Table 1 A selection of the compounds controlled by the Montreal Protocol; foomalse amd
atmaspheric lifetimes [ T),

— e _—

f‘mnpmllnd Forrmuliy TS
CRCI CFCly 65
CRC-113 COLFCCTES ik
HCFC-1410 CH«CCRE Ik
methvl brommmices CH3Br k2

cmomaaaa.

(e B the mechanism that removes CRC-113 from the atmigsphere s ireated as -2 Arst-order
process with a hali-fife r. then:

T= 1 M.603 3]

O thas bassis, estimaie how Iong 8 wall ke for the amaosphenc concenteation of CRC-113 w0 Fall
10 pve=guarter of the kevel it has reached when emissions cease, Explain your answer.

{ee The lasi twi compounds in Table | have muoch shorer- atmospheric lifetimes than the CFCs.
Suppest a plasibbe cxplanstion for this difference,

(11

The reaction between Fe'™ and Sall in agueoes solution st 208 K has the following time-

independent sroichiometry:

2Fe!iag) + Sn'agy = 2FeViag) + Sn™ag) {4}
O mechamizm propossd for the resciion ioas fodlows:
Felll + 5ol 0 Fell + 5u!l (5}
L]
Felll 4 snfll = Fell 4 splV i)

With reference i the mechanizm, explaon what iz meant by a “pee-eguilibrizm’.

Derive a chemical rate equation for the proposcd mechanizm, assuming that the first siepis a
pre-equilibrivm

Which step in the proposed mechanism mst be eate-limiming 3700 s found expermentally tha a
plot of In ((Fe™pSn")) versus time is lincar for more than 60% reaction? Explain vour
PLASIMITTE.
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