Q606 As discussed in Topic Stedy 1, insight into the
chemical processes thal control the ozone conceniration
at a given altitude in the maleral steatosphers can be
abiained by considering the following reaction scheme:
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where X can be atomic chlorine (Cl-}, or the hydroxyl
radical {HO-), or mbc oxide (MO,

With reference 1o this scheme, select from the key the
three statements that are imcorrect.

KEY for (6,16

A Siep | represents the photolysis of Oy following the
ghsorption of ncoming  solar radiation a0
wavelengihs in the uv region.

B Sieps 2 and 3 have no effect on the concentration of
oiled ooy pen, O

C According o this scheme, the rate of change of the
conceniration of odd oxygen is given by the
following expression:
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I} Sieps 5-and & can he considercd o represent a
catalytic cvcle wherchy X catalyses the boss of odd
OXYEeR via sep d,

E Waier vapour transporied up from the tropospheres 15
the main natural souree of HO- radicals in the
stratosphere.

F oAl g given altipde in the siratosphere, the
conceptration of Cl- 05 mdependent ol the
concentrafion of methane (CH).

G Throughout most of the stratosphere, nitric scid
{HMO, ) acis as a relatively unreactive reservoit of
the WO, species (MO znd MO ).

H Miteous: oxede (M0 transporied up from the
iroposphere = the main natursl source of MO the
strarnsphere,

Q61T to 620 Figure 6.2 summarizes in diagram-
mati: form some of the processes that link the chlonne
rdicals Cl- and €210 1o other chloring-containing
species in the straosphere. [n some cases, the reaction
partner that effects a transformation s included within
the arrow, with photochemical change being indicated
by Ay The remaining arrows, Tabelled s w boin Figore
6.2, are fisted in the key.

KEY For Q6.17 o (.20

A Amow E  Amow e
B Amow b F Armow T
O Amow i G Amow g
[ Arrow d H Armowh
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Figore 6.2 For use with questions 06,17 o Qi 3

0617 Which e of the amows labelbed a to b in Figure
6.2 represent processes whereby Cl- and CIO- become
locked up as more stable reservoir molecules? Select fwe
items from the key for Q607 o O6.20,

06,18 Which sweo ol the arrows labelled & w b oin Figure
.2 represent fast heterogencous reactions that are thought
wy Lake place on e surfaces of the paricles i polar
straftospheric clowds? Select fwe ifems from the key for

06,17 to 06.20,

619 Which one of the armows labelled 2 1w b in Figure
6.2 represents a process that is suppressed in the presence
of pokar stratospheric clowds? Select ane tlem rom the

key for (.17 to 06,20,

(.20 Which haw of the amosars lebelled o to b in Figure
6.2 represent processes that are part of the main catalynic
cycle implicated in the formation of the Antarctic ozone
heobe? Sclect pew tems from the key For O80T 0 0620,

(H.21  Exomine the statements in the key, and then
selisct three that arc incorrect.

KEY tor (321

A The compound CoFBrs (halon-24002) 52 hkely to
have a kigher ofone depletion potential (ODP) than
the compound CyF 005 (CRC-114).

B The compound CF;CHCL is Likely to have a longer
almwspheric lifetime than CRCE (CRC-11).

C Enhanced concentrations of OO0 in the atmosphere
are. predicled @ lead w2 warming of the
straiosphere.

I Reduced concentraiions of ozone in the lower
stratosphere are predicied to kead to a cooling of this
region of the stmesphere,

I Inthe absence of other changes, sraipspheric oromne
cepletion s predicied w lead w enhanced levels of
LiIV-B al the Earth's surface,

F  Sreatospheric omone depletion in spring is less severc
over the Arctic than it is over Antarctica, because
windertime concentrations of CIO- e the Arcric
polar vortex never busbd up o the enhanced levels
found in the Antarctic poler voriex,



