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(a) Most CFCs have ODP values between 0.1 and 1.0. (b) Most hy(olr ?fh(lg)rzg drofluorocar-
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: CF.CIBr (H-1211) Bromochlorodiflucromethane.

: CF3Br (H-1301) Bromotrifluoromethane
| CBrF;CBrF, (H-2402)

Dibromotetrafluoroethane.
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Table (1) Properties of common CFCs
- CFC Formula Atmospherjc lifetime obp

| CFC- 11 ___|CFCI3 60 years 1.0
3 CFC - 12 CF,Cl, 195 years 1.0
“|CFC - 113 CF>CICFCl, 101 vears 0.8
EFC - 114 _|CRCICF,CI 236 years 1.0
lCFC =115 CF2CICF; 522 years 0.6

. . _\\

Burning coal and oil and the Increasing use of nitrg

II'-' h

Scanned with CamScanner



e = —
. l - . R —

gion of O3 in the stratosphere increy
red“‘ fly at high altitudes in the stratos

! ses UV radiation on carth by 2%. The super sonic jets
wht molecules catalytically. The CF .

phere release nitrogen oxide (NOx) which alse destroy

5 CS \ e :
“m{‘;pto the stratosphere, intense Uv.C r,\:}{;,"”y stable on the earth. But when they slowly
1 -~ e : AT ] . ., e
gt ™ s an atom from the molecyle of 07:1)‘2 acts on their chemical bonds releasing chlorine

“thh stnp
go"on to repeat the process, and in thig way

moIeC“‘es of ozone. There are about 2¢( proc
We have seen that CFC molecules are myc
mix homOgeneously- apd get distributed throy
Jfstong convective mixing. CFCs are almost ¢

turning it into ordinary oxygen. The chlorine
one CKFC molecule can destroy thousands of
¢sses by which CFCs can destroy the ozone,

lll:cuvicr than those of air. However, they tend -
ghout the,troposphere in the gas phase because

! ; : ompletely unreactive biologic i
; : ally and chemicall
o the earth environment, including the troposphere. While unreactive ingthe ti’oposphere, the;

apable of undergoing UV photolytic decomposition ; i

e p:sfd s faense flux ofienergetie UV radiatiog,osmon Into the stratosphere because of being
CFCl3 + hv (A <290 nm) — CECl; ++ Cl

The Cle so released takes part in catalytic processes described earlier.

GENERAL MECHANISM OF OZONE DEPLETION BY CFCs

(a) Freons are very much more effective greenhouse gases in the atmosphere than is CO,,
though the amount of freons present is extremely small.

(b) In the upper atmosphere freons undergo a photolytic reaction and produce free chlorine
atoms, which are radicals. These react readily with ozone. The CIO radicals formed decompose
slowly, reforming chlorine radicals, which react with ozone and the process goes on. The chlorine
rdicals do not recombine to form Cla, because they require a three body collision to dissipate
the energy, and such collisions are extremely rare in the upper atmosphere. There is no effective
sink for chlorine radicals. Once formed they are used again and again. So, even a small number

of radicals make a very effective scavenger for ozone.

CFCl3 Photolysis
CF,Cl; — (Cl
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The overall reaction is 203 — 302
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