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A+B—->C+D
C+E—>A+F

B+E—->D+F

ougooon
AUD0OD0O0O0O0ooooouoo2n00gooooooon

AUODODDDODOO0Doooooooooooooooog






Jobboobobogboogd






ooboogotd

- F
| |
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X+03-5XO0+0, (XOOO)
XO+0 5 X+0, (XOOO)

00003+ 0 — 20,

000 (@ O20km, 50Torr)0 O O O
[O3] = 5ppm
[CFC] =100 ppt (0.0001 ppm = 1x10™ ppm)
[CI] 1 ppt (0.000001 ppm = 1x107 ppm)
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(M 0DD0O0D0DO(CFCODOOODn)
CFCl; + hv(0 0 0) — CI + CFCl,

CF,.Cl, + hV(D 0O ) — Cl + CF,Cl

2) 0000000
Cl+0; > CIO+0, (CIODODO)

CIO+0 > Cl+0, (CIOOD)

00003+ 0 — 20,



Halocarbons
= In 1973, Jim Lovelock reporiedihe presence
= ofihdlogenated hydrocarbons (kFreons)infhe
Iroposphere, Only one escape roufe s -
possibleforthesenormallyinerrcompounds; »id
ransporftothe strarospherefollowed by .
Ultraviolerphoiolysis,

19730 J. E. Lovelock 00U O OO CFCI3(CFC-11)00 O

U
19740 Molinal Rowland OO0 OO QOO QOOO

Mario Molina and Sherry Rowland at
UC Irvine realized that Cl atoms from
the photolysis products

CFCI; +hv — CF,Cl+ ClI

were a serious threat to stratospheric

ozone:;

Cl+0, 5Cl0+0,
ClO+0 —Cl+0,

0+0;,->0,+0,
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O3 +hv(0 0 0)— O('D) + O, UNoL OO0 D
NO + O3 > NO,+ O, (NOODOO)

NO,+0 = NO+0, (NOOO0)

000
N,O + hv(0 0 0 ) — O('D) + N

00003+ 0 — 20,

O('D) +N,O — 2NO
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BrO, 0 0 O O
(1) 0000000@O00OOOooo)
CBICIF, + hv(0 0 0 ) — Br + CCIF,
CBrF;+ hv(O O O) — Br+ CFj

(2) DO0O0ooOad
Br+0O3 —>BrO+0, (BroQdQ)

BrO+BrO —-2Br+ 0O, (BrOQQ)

000203 — 30,



OHO,ODOOOO
OH+ O3 > HO,+0, (OHOOO)
HO,+O —->O0OH+ 0O, (OHOOO)

00003+ 0 — 20,

oo

OH + O3 - HO, + Oy
HO, + O3 — OH + 20,

00003+ 03 — 30,



