L. Cao, H. Sihler, U. Platt and E. Gutheil: Chemical mechanisms for ozone depletion and halogen release: Supplement 1

Mechanism for bromine containing species:

1-n_—1

Reaction k [(molec. cm ™)' ~"s Reaction order n Reference Reaction No.

Os+hv —0+0- 4701077 1 Lehrer et al. (2004) (R1)

CoHj + O2(+M) — C2H502(+M) 7.1210712 2 Atkinson et al. (2006)  (R2)

O+0,—03 4201071 2 Atkinson et al. (2006)  (R3)

0+H;0—20H 2.301071° 2 Atkinson et al. (2006)  (R4)

Br+03 — BrO+ 0, 7.6510713 2 Atkinson et al. (2006)  (R5)

Brs +hv — 2Br 0.021 1 Lehrer et al. (2004) (R6)

BrO+hv 2% Br+0; 0.014 1 Lehrer et al. (2004)  (R7)

BrO+BrO — 2Br+ 0, 1.9210712 2 Atkinson et al. (2006)  (R8)

BrO+BrO — Bra + 0> 5.42 1071 2 Atkinson et al. (2006)  (R9)
BrO+HO; —+HOBr+ 0 43110741 2 Atkinson et al. (2006)  (R10)
HOBr+ hv — Br+ OH 3.001074 1 Lehrer et al. (2004) (R11)
CO +OH 22 HO, + CO» 2.4010713 2 Atkinson et al. (2006) (R12)
Br+HO> — HBr+ 0> 1.42 10712 2 Atkinson et al. (2006) (R13)
HOBr + HBr *2%%" Br, + H,0 See text (R14)
HOBr+H"* +Br~ 24 Bry + H,O See text (R15)
Br+HCHO 22 HBr+ CO +HO» 7.6510713 2 Atkinson et al. (2006)  (R16)
Br+ CH;CHO 22 HBr + CH3CO3 3.2210712 2 Atkinson et al. (2006)  (R17)
Bry+OH — HOBr+Br 5.66 10~ ! 2 Atkinson et al. (2006) (R18)
HBr+OH — H20+Br 1.23107 1 2 Atkinson et al. (2006) (R19)
Br+ CoHs 223 2C0 + 2HO, + Br 42010714 2 Borken (1996) (R20)
Br+ CyH, 223 2C0 + HO, + HBr 8.9210 1 2 Borken (1996) (R21)
Br+ CoH, *®% 200 +2HO, + Br+ H,O 2,53 10713 2 Barnes et al. (1993)  (R22)
Br+CoH, 2% 200+ HO, + HBr+ HoO 5.34 10713 2 Barnesetal. (1993)  (R23)
CH4 4 OH 2% CH50, + H O 2.46 1071° 2 Atkinson et al. (2006)  (R24)
BrO+ CH302 — Br+HCHO 4+ HO, 1.60 10712 2 Aranda et al. (1997) (R25)
BrO+CH305 — HOBr+HCHO 4 0.504 4.1010712 2 Aranda et al. (1997) (R26)
OH+ 035 —HO3+ 0, 3.9410~ ™ 2 Atkinson et al. (2006)  (R27)
OH+HO3; — H0+ 02 1.26 10710 2 Atkinson et al. (2006)  (R28)
OH+H;05 —+HO2+H,0 1.56 10712 2 Atkinson et al. (2006)  (R29)
OH+OH 22 H,0+ 05 2.1210712 2 Atkinson et al. (2006)  (R30)
HO5 + 03 — OH+20, 1.3710715 2 Atkinson et al. (2006)  (R31)
HO2+HO2 — O2+H20, 4.65 10712 2 Atkinson et al. (2006)  (R32)
CyHg 4+ OH — CoHs + H20 1.4610713 2 Atkinson et al. (2006)  (R33)
CoHs 4+ 03 — CoHy+HO, 3.801071° 2 Atkinson et al. (2006)  (R34)
CoHy +OH 2% CH;30, + CO +H,0 8.20107*2 2 Atkinson et al. (2006)  (R35)
CoHy+ 03 — HCHO +CO +H,0 4.331071° 2 Sander et al. (1997) (R36)
CsHs +OH 22 HCHO + CO + HO2 7.50 10" 2 Atkinson et al. (2006)  (R37)
C3Hs 4+ OH 223 C,H505 + CO + 2H,0 8.1310713 2 Atkinson et al. (2006)  (R38)
HCHO 4 OH 2% CO 4+ Ho0 + HO» 9.29 10712 2 Atkinson et al. (2006)  (R39)
CH3CHO + OH 22 CH5CO5 + Ho O 1.86 1071 2 Atkinson et al. (2006)  (R40)
CH302 +HO2 — CH302H+ 0> 7.81 10712 2 Atkinson et al. (2006)  (R41)
CH300H+ OH — CH303 +H>0 3.97 10712 2 Atkinson et al. (2006)  (R42)
CH300H + OH — HCHO + OH + H,0 2.09 10712 2 Atkinson et al. (2006)  (R43)
CH30O0H + Br — CH30, + HBr 5.19107%° 2 Atkinson et al. (2006)  (R44)
CH302+ CH302 — CH3OH4+HCHO+0,  3.06 10713 2 Atkinson et al. (2006)  (R45)
CH302 + CH302 22 2HCHO + 2HO, 1.5010713 2 Atkinson et al. (2006)  (R46)
CH3O0H +OH 22 HCHO + HO» + H,0 7.68 10713 2 Atkinson et al. (2006)  (R47)
CyH502 4 C2Hs02 — CoH50+ CoHs0+ 0, 6.80 10714 2 Atkinson et al. (2006)  (R48)
C2H50+ 03 — CH3CHO +HO- 7.441071° 2 Sander et al. (1997) (R49)
C2H;0+ 02 — CH30,+HCHO 7.51 10717 2 Sander et al. (1997) (R50)
C2H502 +HO5 — CoH5OOH + O4 1.31107 1 2 Atkinson et al. (2006)  (R51)
CyH500H + OH — C3H502 +H20 8.21 10712 2 Sander et al. (1997) (R52)
CyHs00H +Br — C2H50, +HBr 5.191071° 2 Sander et al. (1997) (R53)
OH+ OH(+M) O 1,0+ 03(+M) 5.21 10712 2 Atkinson et al. (2006)  (R54)
H,02+ hv — 20H 2.0010°6 1 Lehrer et al. (2004) (R55)
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Mechanism for nitrogen containing species:

1-n_—1

Reaction k [(molec. cm™%)!7"s Reaction order n Reference Reaction No.
NO+03 —NO2+ 0 8.89107%° 2 Atkinson et al. (2006)  (R56)
NO+HO; — NO, +OH 9.38 10712 2 Atkinson et al. (2006)  (R57)
NO3+03 - NO3+ 0, 9.02107 '8 2 Atkinson et al. (2006)  (R58)
NO;+OH — HNOs 1.62107 1 2 Atkinson et al. (2006)  (R59)
NO+NO3 — 2NO, 2.76 107! 2 Atkinson et al. (2006)  (R60)
HONO + OH — NO3 +H,0 7.40 10712 2 Atkinson et al. (2006) (R61)
HO2+NO2 — HNO4 1.6110712 2 Atkinson et al. (2006)  (R62)
HNO4 — NO;+HO, 4.021074 1 Atkinson et al. (2006)  (R63)
HNO4+OH — NO3 +Hy0+ 05 6.05 1012 2 Atkinson et al. (2006)  (R64)
NO+OH — HONO 1.36 1071 2 Atkinson et al. (2006)  (R65)
OH+NO3 — NO2+HO, 2.0010~ ! 2 Atkinson et al. (2006)  (R66)
HNOs3 + hv — NOs 4+ OH 4.401078 1 Lehrer et al. (2004) (R67)
NOs +hv 22 NO + 03 3.501073 1 Lehrer et al. (2004)  (R68)
NOs +hv —NO3+0 1.40 107! 1 Lehrer et al. (2004) (R69)
NOs+hv —NO+O2 1.70 1072 1 Lehrer et al. (2004) (R70)
NO+CH50; 2% HCHO + HO; +NO,  8.44 10712 2 Atkinson et al. (2006) (R71)
NO; +CH3;0H 22 HCHO + HO» + HNO; ~ 6.38 1017 2 Atkinson et al. (2006)  (R72)
NO3 + HCHO 2% CO + HO, + HNO; 5.80 10716 2 Atkinson et al. (2006)  (R73)
NO + C2H505 2% CH3CHO +NO2 + HO, 870 10712 2 Atkinson et al. (2006)  (R74)
NO+CH3CO03 22 CH302+NO2 +COs  2.00 10711 2 Atkinson et al. (2006)  (R75)
NO;,+ CH3CO3 — PAN 1.3310712 2 Atkinson et al. (2006)  (R76)
Br+NOs — BrNO, 5.03 10712 2 Atkinson et al. (2006)  (R77)
Br+NO3 — BrO+NO, 1.60 10~ 2 Atkinson et al. (2006)  (R78)
BrO+NOy; — BrONO, 3.89 10712 2 Atkinson et al. (2006)  (R79)
BrO+NO — Br+NOs 238107 2 Atkinson et al. (2006)  (R80)
BrONO: + hv — NO3 + Br 3.40107* 1 Lehrer et al. (2004) (R81)
BrNO; + hv — NOy + Br 9.3010°° 1 Lehrer et al. (2004) (R82)
BrONO; + H,0 “2°¥' HOBr + HNOs See text (R83)
PAN+hv — NO2+CH3CO3 3.031077 1 DeMore et al. (1997)  (R84)
HNO; + hv *°¥' OH + NO, See text (R85)
BrONOs +Ho0 “2%Y HOBr+ HNOs ~ See text (R86)
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Mechanism for chlorine containing species:

1-n 1

Reaction E [(molec. cm™®) " "s~!]  Reaction order n  Reference Reaction No.
CH300H + Cl— CH30, +HCI 5.70 10~ 2 Atkinson et al. (2006)  (R87)
CyH502H+ Cl— CoH502 + HCI 5.70 10~ 2 Sander et al. (1997) (R88)
HO; +Cl— O, +HCI 3.48 107 2 Atkinson et al. (2006)  (R89)
HO2+Cl— OH+CIO 71710712 2 Atkinson et al. (2006)  (R90)
H202 +Cl— HO, +HCI 2.46 10713 2 Atkinson et al. (2006)  (R91)
O3 +Cl— 02+ ClO 1.06 10~ 2 Atkinson et al. (2006)  (R92)
CH, +C1 22 CH;30, + HCI 5.1310 % 2 Atkinson et al. (2006)  (R93)
CoHa + 1223 2C0 4 2HO, + Cl 2.00 10711 2 Borken (1996) (R94)
CaH, +C1223 2C0 4+ HO, + HCI 4241071 2 Borken (1996) (R95)
CoHy +C1%2%2 2C0 +2HO, + Cl 4+ Ha O 3.92107 4 2 Atkinson et al. (2006)  (R96)
CoHy +C172% 200 + HO, + HC1 4+ Ho O 8321071 2 Atkinson et al. (2006)  (R97)
CyHg 4+ Cl— CoH5 +HCI 5.60 107! 2 Atkinson et al. (2006)  (R98)
CsHs +C172% CoH500 + COs + HCl+ H,0 1,40 10710 2 Atkinson et al. (2006)  (R99)
HCHO + Cl 22,00 +HCI4+HO4 7191074 2 Atkinson et al. (2006)  (R100)
CH3CHO +C1 22 HCl+ CH3CO3 7.20 10711 2 Atkinson et al. (2006) (R101)
OH+Cl; — C1+HOCI 4.28 10714 2 Atkinson et al. (2006)  (R102)
OH+HCl— Cl+H,0 6.68 10713 2 Atkinson et al. (2006)  (R103)
OH+HOC1— CIO+H20 43210713 2 Atkinson et al. (2006)  (R104)
OH+ Cl0 — C1+HO, 1.72107 % 2 Atkinson et al. (2006)  (R105)
OH+ CIO — HC1+O- 3.5010713 2 Atkinson et al. (2006)  (R106)
ClO+ClO — Cly + 04 2.11107% 2 Atkinson et al. (2006)  (R107)
ClO 4+ ClO — 2C1+ 0O, 2.251071° 2 Atkinson et al. (2006)  (R108)
ClO +ClO — C1+0CIO 1.73107%° 2 Atkinson et al. (2006)  (R109)
ClIO +ClO(4+M) — CloO2(+M) 4.421071 2 Atkinson et al. (2006)  (R110)
Cl202(4+M) — ClO 4 CIO(+M) 4.811071 1 Atkinson et al. (2006) (R111)
C10 +HO3 — HOCL+ O, 7.21 10712 2 Atkinson et al. (2006) (R112)
ClO+CH305 — C14+HCHO +HO, 1.36 10712 2 Atkinson et al. (2006) (R113)
ClO+NO = C1+NO; 1.9410~ 1 2 Atkinson et al. (2006) (R114)
ClO+NO2(+M) — CIONO2(+M) 2771072 2 Atkinson et al. (2006)  (R115)
Cl+CIONO; — Cla +NOs 1.26 10~ 2 Atkinson et al. (2006) (R116)
OClO4+NO — ClO+NO, 24410718 2 DeMore et al. (1997)  (R117)
CIONO, +OH — HOCl+NOs3 3.34107 %8 2 Atkinson et al. (2006) (R118)
ClO 4+ BrO — Br+ OCI1O 8.47 10712 2 Atkinson et al. (2006) (R119)
ClO+BrO — Br+Cl+ 0, 6.80 10712 2 Atkinson et al. (2006)  (R120)
ClO+BrO — BrCl+ O3 1.1210712 2 Atkinson et al. (2006) (R121)
Br+OCIO — BrO + ClO 1.6910°13 2 Atkinson et al. (2006)  (R122)
Br+ Cl,02 — BrCl+C100 3.00 10712 2 Atkinson et al. (2006)  (R123)
Brs +Cl— BrCl+Br 1.201071° 2 Sander et al. (1997) (R124)
BrCl+ Br — Bra 4+ Cl 3.30107%° 2 Sander et al. (1997) (R125)
Br+ Cly — BrCl+Cl 1.10 1071 2 Sander et al. (1997) (R126)
BrCl+Cl — Br+Cl, 1.50 10~ 2 Sander et al. (1997) (R127)
HOBr+ HC1*2%" BrCl+ H,0 See text (R128)
HOBr+H*t +ClI~ "4 BrCl+ H,0 See text (R129)
BrCl+ hv — Br+Cl 5.701072 1 Lehrer et al. (2004) (R130)
Cla+ hv — 2Cl 8.50107% 1 Lehrer et al. (2004) (R131)
ClO+hv 2 403 5.00 1077 1 Lehrer et al. (2004) (R132)
HOCI+ hv — Cl+OH 8.60107° 1 Lehrer et al. (2004) (R133)
CIONO2 +hrv — Cl1+NO3 1.30 1072 1 Lehrer et al. (2004) (R134)
OCIO+hr — ClIO+0O 3.60 1072 1 Lehrer et al. (2004) (R135)



