List of gas phase chemical reactions included in the model, rate constants are taken from Atkinson et

al. 1997 unless otherwise noted in Table 5:

HO, reaction
OH + 04

OH + HO,
OH + H,0,
OH + OH
OH + OH
HO, + O3
HO, + HO,

NO, reactions
NO + O3

NO + HO,
NOZ + 03

NO, + OH

NO + NO;
HONO + OH
HO, + NO,
HNO,

HNO,+ OH
NO + OH

OH + NO;
CH3;0,+ NO
NO;+ CH30OH
NO3z;+ HCHO
NO + C2H502
NO + CH3CO;
CH3CO3 + NO,

VOC reactions
CH,; + OH

CO + OH
C,Hg+ OH
C,H,+ OH
C,H,+ OH
C3Hg+ OH
HCHO + OH
CH3CHO + OH
CH302+ H02
CH;O0H+OH
CH;O0H+OH

- H02 + 02

4 Hzo + 02

4 H02 + Hzo
4 Hzo + 03

— H>0,

> OH+0,+0,
— H,0, + O,

= N02 + 02

4 N02 + OH

- NO3 + 02

- HNO3

4 N02 + N02

4 N02

— HNO,

— NO, + HO,

— NO, + H,O

— HONO

= H02 + N02

— HCHO + HO,+ NO
— HCHO + HO, + HNO3
— CO + H02+ HNO3

g CH3CHO + NOZ + HOZ
g CH302 + NOZ + COZ
— PAN

i CH302 + H20

— HO,+ CO;,

- CzH502 + H20

— CH30;

— HCHO + CO + HO,
— C,Hs0, + H,0

— CO + HO,

- CH3C03

g CH3OOH+02

4 CH302

— HCHO + OH + H,O

CH30; + CH30, —» CH3;0H+HCHO
CH30,+ CH30,— 2 HCHO + 2 HO, + O,

OH+CH3;0H — HCHO + HO, + H,O
C2H502+C2H502 e C2H5O+C2H5O
C,H50+0, — CH3;CHO+HO,
C,H50+0, — CH3;0,+HCHO
OH+C;Hs00H — C,;Hs0,

HOZ+C2H502 - C2H5OOH

C2H5+02 v d C2H4+H02

C2H5+02 - C2H50g

C,H4+03 — HCHO+CO

Br reactions

Br+O; > BrO+0,



BrO + BrO
BrO + BrO

Br + HO,

Br + HCHO
Br + CH3CHO
Br, + OH

HBr + OH
BrO + HO,
BrO + CH;0,
BrO + CH;0,
Br + C5H,

Br + C,H,

Br + NO,

Br + NOs

BrO + NO,
BrO + NO

Br + CH;O0H

— Bra+ O,
—Br+Br+0,

— HBr + O,

— HBr + CO + HO,
— HBr + CH3C03

— HOBr + Br

— H,O + Br

— HOBr + O,

— Br+ HCHO + HO,
— HOBr + HCHO

— 2CO + HO;, + HBr
— HBr+ 2 CO + HO,
— BrNO,

— BrO + NO,

— BrONO,

— Br + NO,

— HBr + CH;0,

Br + C2H500H — HBr + C,Hs0,

Cl reactions
Cl + HO,

Cl + HO,

Cl + H,0,
Cl+ 04

Cl+ CH,

Cl+ CyH,
Cl+ C,H,
Cl+ C,H,
Cl+ C,H,

Cl + C2H4

Cl + CzHe

Cl + C3H8

Cl + HCHO
Cl + CH;CHO
OH + Cl,

OH + HCI

OH + HOCI
OH + CIO
OH + CIO
ClO + ClO
ClO + ClO
ClO + ClO
CIO + HO,
CIO + CH30,
ClO + NO
CIO + NO,

Cl + CIONO,
OCIO + NO
OH + CIONO,
CloO

Cl + CH;O0H
Cl + C,HsO0H
Cl + CH;0O0H

CI/Br reactions
ClO + BrO
ClO + BrO

— HCIl + O,

— CIO + OH

— HCI + HO,
—>CIO+ 0,

s HCI + CH30,

— HCI + HO;,

— CO + HO, + HCI
—2C0O +2HO,+Cl
— 2 CO + HO, + HCI
— HCIl + HCHO + CO + HO,
4 C2H50g + HCI

g C2H50g + HCI

— HCI + CO + HO,
— HCI + CH302

— HOCI + ClI

— Cl+ H,0

— CIO + H,O

— Cl+ HO,

— HCIl + O,

— Cl+ O,

— CIOO + Cl

— Cl+ OClO

— HOCI + O,

— Cl + HCHO + HO,
— Cl + NO,

— CIONO;,

4 C|2 + NO3

— NO,+ CIO

— HOCI + NO;4

- Cl+0,

— HCI + CH30,

— HCI + C;H50,

— HCI + CH30,

— Br+ OCIO
— Br + CIOO



ClO + BrO
Br + OCIO
Br, + Cl
BrCIl + Br
Br + Cl,
BrCl + ClI

— BrCl + O,
— BrO + CIO
— BrCl + Br
— Br,+ ClI
— BrCl + ClI
— Br + Cl,



