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) NH(0.37,/0.45|0.65,/0.32(1.59[1.41]8.58)7.39:3.33) SH(0.39,/0.49]0.78,/0.20(1.76[1.59]9.65)7.53:3.87) tOH

GLOB(0.38,/0.47(0.71,/0.28(1.67[1.49]9.07)7.46:3. 9
7.63:3.77) TROP(0.36,/0.45|0.68,/0.22(1.67[1.49]11.52)7.19:3.07) ETSH(0.58,/0.64|0.91,/0.32(1.98[1.84]7.40)7.79:5.13)

Ezzﬁo.um\o.io.mm o.umj.ﬁﬂ.u&m.m:
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GLOB(0.6/0.7]1.3/0.5(1.7[1.5]2.2)0.9:1.3) NH(0.5/0.6]1.0/0.4(1.6[1.4]2.0)1.0:1.3) SH(0.7/0.9]1.6/0.5(1.8[1.7]2.5)0.9:1.4) tHO2
ETNH(0.4/0.6[0.9/0.5(1.7[1.4]2.4)1.0:1.3) TROP(0.6/0.8]1.2/0.4(1.5[1.4]1.6)0.9:1.2) ETSH(1.2/1.4|2.2/0.7(2.7[2.6]3.4)1.0:1.7)
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GLOB(0.6/0.7]1.3/0.5(1.7[1.5]2.2)0.9:1.3) NH(0.5/0.6]1.0/0.4(1.6[1.4]2.0)1.0:1.3) SH(0.7/0.9]1.6/0.5(1.8[1.7]2.5)0.9:1.4) tHO2
ETNH(0.4/0.6[0.9/0.5(1.7[1.4]2.4)1.0:1.3) TROP(0.6/0.8]1.2/0.4(1.5[1.4]1.6)0.9:1.2) ETSH(1.2/1.4|2.2/0.7(2.7[2.6]3.4)1.0:1.7)
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EMAC/MOM simulated annual OH concentrations by domain [10° molecules cm™]

EQ metric ITCZ metric >66°N  >60°S NH/SH rel.ratio

vertical GLOB ETNH IT  ETSH NH SH iNH iSH ARC ANT R IRUA
air volume-weighted

domain ekl

SRF
BL
MBL
CBL
FT
T
TP
LS
ATM

42
4.6
4.1

13 06  +70%  +59%
12 07  +63%  +54%
09 06  +68%  +59%
15 08  +42%  +31%
33 17 +18% +12%
32 17 +20% +13%
3.1 2.4 +6% +3%
+1% -2%
+5% +2%

air mass-weighted

SRF
BL
MBL
CBL
FT

12 06  +690%  +58%
12 07  +62%  +53%
09 06  +60%  +60%
15 08  +38% +34%
3.1 1.6 +22% +15%

T 30 16 +25% +17%
TP 29 25 +8% +4%
LS 39 40 +1% -3%

ATM 33 24 +22% +14%

CH, sink-weighted

SRF 15 07 +66% @ +57%
BL 15 07 +60% @ +52%
MBL 1.1 0.7 +61% +53%

CBL
FT

18 09 +40%  +40%
38 1.7 +25% +18%
36 16 +30% +22%
34 30  +10% +6%
45 53 -2% -b%
37 22 +20% +21%

TP
LS
ATM

SRF 15 07 +62% +53%
BL 15 08 +56% +49%
MBL 1.1 0.7 +58% +52%

CBL
FT

19 09  +40% = +35%
39 18 +21% +15%
37 17 +25% +19%
49 34 30 +6% +3%

34 37 -2% -4%

53
49 45 48 49 48 50
36 20 +25% +18%

Abbreviations: zonal: IEIROEEE global (90°S-90°N) \Z/SIER Northern/Southern Hemisphere
NF/SE | intra/extra-tropics (separated at 24.6°N/S) FSIE/ANEN 1TCZ-separated NH/SH
=0JANI7A| Equator/Intertropical Convergence Zone  FARIGZANIN Arctic (>66°N)/Antarctic (>60°S)

vertical: - SRF/TP  surface/tropopause T  troposphere (below the TP)
(M/C)BL (marine/continental) boundary layer FT  free troposphere (above the BL, below the TP)
LS lower stratosphere (above the TP) ATM  entire model domain

TP
LS
ATM
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Monthly mean surface mixing ratios (nmol/mol) from the WDCGG World Data Center
at http://ds.data.jma.go.jp/gmd/wdcgg/ and EMAC for the year 2013 (latitude color coded)

Carbon Monoxide (nmol/mol)
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Prescribed and on-line calculated direct emission fluxes in EMAC/MOM
Emission Category

Compound a oy . & Units
Anthopogenic Biogenic Biomass Burning
Formic Acid 212 0.80 - 0.82 0.62 - 0.80
Hydrogen Cyanide 0.28 -0.29 091 -1.39
Formaldehyde 1.37 1.83 -1.90 1.563 -1.99
Carbon Monoxide 251.0 405 -419 111.6 - 1495
Methanol 1.67 347 -36.0 217 -295
Methylnitrate 0.01 -0.03
Glycolaldehyde 162 -2.10
Acetic Acid 424 122 -1.26 485 - 6.40
Acetonitrile 0.55 - 0.91
«~  Acetaldehyde 2.73 6.99 - 7.40 1.24 -1.59
Ethane 2.67 0.25 - 0.26 223 -284
Ethyl Alcohol 6.68 - 7.07
Ethene 6.50 17.51 -18.1 2.80 - 3.69
Ethyne 2.96 0.83 - 1.04
Pyruvic Acid 013 -0.13
Acetone 1.69 19.4 -20.2 0.73 -1.00
- Propane 327 013 -0.13 0.43 - 0.56
< Propene 2.97 108 -11.2 237 -3.19
Propanal 0.04 - 0.04
Hydroxy Acetone 0.96 - 1.28
Trans-2-Butene 4.03 0.06 - 0.07
N-Butane 8.31 0.10 -0.13
Methyl Vinyl Ketone 0.24 -0.29
2-Methylpropene 403 0.16 -0.20
Methyl Ethyl Ketone 2.25 0.10 - 0.11 0.21 -0.26
S Methacrolein 0.14 - 0.17 TgC/yr
Methylpropanal 0.07 - 0.09
Iso-Butane 8.31 0.03 - 0.04
Cis-2-Butene 403 0.04 - 0.06
1-Butene 403 471 - 488 0.20 - 0.25
Biacetyl 0.25-0.29
v Methylbutenol 0.80 - 0.86
< Isoprene 5455 - 578.3 0.27 -0.43
R Phenol 2.62 1.31 -1.96
it Benzene 6.27 126 - 1.73
8 Toluene 6.99 0.29 - 0.30 0.70 -1.12
< Benzaldehyde 3.05 0.02 - 0.03 0.08 -0.10
| Styrene 3.49 0.15-0.20
S Xylene 6.05 0.23 -0.30
| Ethylbenzene 3.49 0.52 - 0.67
S Trimethylbenzenes 1.36 0.07 - 0.09
Sabinene 558 - 5.78
Carene 547 -5.72
5 Camphene 2.52 - 2,61
Beta Pinene 147 -156.3
Alpha Pinene 26.0 -27.0
.5 Higher Aromatics 4.80
Total C: 356.3 746.7 - 787.5 1416 - 189.7
Total NMVOCs: 105.3 706.2 - 745.6 20.6 - 26.9
Grand total: 12446 - 13335
Nitric Oxide 33.1 (5.0 -5.2)* 37 -47
Ammonia 34.7 31 =BS
Nitrous Acid 043 -0.54 TgN/yr
Total N: 67.7 74-11.0
Grand total: 80.1 - 83.9
Sulfur Dioxide 416 0.89 -1.17 ToSHyr
Grand total: 42.53 - 42.81

Notes: Ranges represent interannual variation
#RCP8.5 scenario (Riahi et al., 2007; Yoon and Pozzer, 2014) °BIOBURN submodel (Carbrera-Perez et al., 2016)
® MEGAN submodel (Guenther et al.,, 2012) * Lightning NOy source (LNOX submodel, Grewe et al., 2001)

Guenther, A. B, Jiang, X., Heald, C. L., Sakulyanontvittaya, T., Duhl, T., Emmons, L. K., and Wang, X.: The Model of Emissions of Gases and Aerosols from Nature version 2.1 (MEGAN2.1): an extended and updated framework for modeling biogenic

Grewe, V., Brunner, D., Dameris, M., Grenfell, J. L., Hein, R., Shindell, D., and Staehelin, J. Origin and variability of upper tropospheric nitrogen oxides and ozone at northern mid-latitudes, Atmos. Environ., 35, 3421-3433, 2001.
emissions, Geosci. Model Dev., 5, 1471-1492, 2012.

Riahi, K., Griibler, A., and Nakicenovic, N.: Scenarios of long-term socio-economic and environmental development under climate stabilization, Technol. Forecast. Soc., 74, 887-935, 2007.

Cabrera-Perez, D., Taraborrelli, D., Sander, R., and Pozzer, A.: Global atmospheric budget of simple monocyclic aromatic compounds, Atmos. Chem. Phys. Discuss., 16, 1-25, 2016.
Yoon, J. and Pozzer, A.: Model-simulated trend of surface carbon monoxide for the 2001-2010 decade, Atmos. Chem. Phys., 14, 10465-10482, 2014.

References:
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mecca-spc: EMAC/MOM mechanism species

{This file was created automatically by xmecca. DO NOT EDIT!}
{xmecca was run on 2015-11-14 at 19:50:1k by sgromov on machin
{xxxxx START: gas-phase species from gas_mom.spc *¥xxx}

e hydra05}

{ }
#INCLUDE atoms

Mins {minus (negative charge as pseudo-atom for charge balance)}

Plsi {plus (positive charge as pseudo-atom for charge balance)}

{end of atom definitions}

{ ¥
{ SYNTAX AND NAMING CONVENTIONS FOR KPP SPECIES }
{ - Species are sorted by elements in the following order: }
{  04HaN+C4F+C14Br-I-S-Hg }
{ - Organics are sorted by increasing number of C. H. 0+ N }
{ - All peroxides are called ROOH. all peroxy radicals are called R0O2 }
{ - All species are defined here with #DEFVAR as VARIABLES. Some species }
{ will be turned into FIXED species with #SETFIX in messy_mecca_kpp-kpp }
{ - Lumped species start with the letter "L". }
{ - The maximum length for the species name is 13 (15 may also be ok?). }
{ - The species name must not contain the underscore character ™_". i
{ - The elemental composition is needed for graphviz (spc_extract.awk) and 2}
{ to check the mass balance (check_conservation.pl). There must be spaces 7}
{ around the ™+" sign but no spaces between a number and the element }
{ symbol. }
{ - The name of the species in LaTeX sytax follows after the "a" sign. }
{ ¥
#DEFVAR

{ }
{ gas phase ¥
{ ¥
{ 0 }
01D =0 5 {20(A1D)Z {0 singlet D}
03P = 0 5 {@0(A3P)} {0 triplet P}
02 =20 5 {a0_e2r {oxygen}

03 = 30 5 {20_3} {ozone}

{ H }
H = H 5 {aQH} {hydrogen atom}
H2 =cH 5 {aH 2} {hydrogen}

OH = H+ 0 5 {@0HF {hydroxyl radical}
Ho2 = H+20 5 {aHO_23 {hydroperoxy radical}
H20 =cH+ 0 5 {aH_20% {water}

H202 =cH + 20 5 {aH_20_¢2% {hydrogen peroxide}
H20H20 = 4H + 20 5 {a(H 20)_2% {water dimer}

{ N ¥
N = N 5 {aNF {nitrogen atom}
N2D = N 5 {aN(A2D) ¥ {N doublet D}
N2 = 2N 5 {aN_2r {nitrogen?

NH3 = 3H + N 5 {aNH_3} {ammonia}

N20 = 0+ N 5 {aN_20} {nitrous oxide}

1/10

NO = 0+ N 5 {aNor {nitric oxide}

NO2 = 20 + N 5 {aNo_g23 {nitrogen dioxide}

NO3 = 30+ N 5 {aNo_37 {nitrogen trioxide}

N205 = 50 + BN 3 {aN_20_5} {dinitrogen pentoxide}

HONO = H+20+ N 5 {@HONOZ {nitrous acid}

HNO3 = H+30+ N 5 {@HNO_37 {nitric acid}

HNOY = H+40 + N 5 {@HNO_Y4F {peroxynitric acid}

NH2 =cH + N 5 {aNH_2} {3

HNO = H+ 0+ N 5 {@HNOZ {

NHOH =cH+ 0+ N 5 {aNHOHZ {

NH20 =cH+ 0+ N 5 {aNH_20} {3

NH20H =3H+ 0+ N 5 {aNH_20H} {

LNITROGEN = N 5 {@LNITROGEN} {lumped N species?}

{ C T

{1C

0 = + 0 5 {aco?r {carbon monoxide}

coe = C + 20 5 {9C0_c2} {carbon dioxide}

HCHO = C+ 2H+ 0 5 {@HCHOY {methanal (formaldehyde)}
HCOOH = (+ 2H+ 20 5 {@HCOOHY {formic acid}

CH200 = (C+ 2H+ 20 5 {aCH_ 2003 {carbonyl oxide - stabilized Criegee
Intermediate}

CH200A = (+ 2H+ 20 3 {aCH_200A%} {carbonyl oxide - excited (riegee
Intermediate}

CH3 = C+ 3H 5 {aCH_3?F {methyl radical}

CH30 = (+ 3H+ 0 5 {aCH_30} {methoxy radical}

CH302 = (+ 3H+ 20 5 {alH_30_2% {methylperoxy radical}
HOCH202 = C+ 3H+ 5 {@HOCH_20_2% {thydroxy methyl peroxy radicall}
CHY = (+ UH 5 {aCH 4> {methane}

CH30H = (+ H4H+ 0 5 {aCH_30H} {methanol}

CH300H = C+ WH+ 20 5 {@CH_300H} {methyl peroxide}

HOCH200H = (C+ 44+ 30 5 {aHOCH_200H? {thydroxy methyl hydroperoxidel
HOCH20H = C+ WH+ 20 5 {@HOCH_20H} {dyhydroxy methane}

{1C (CHON)}

CH30NO = (C+ 3H+ 20+ N3 {aCH 30NOF {methylnitrite}

CH3NO3 = (C+ 3H+ 30+ N3 {dCH J0NO_ZF {methylnitrate}

CH302N02 = C+ 3H+ 40+ N3 {2CH 30 2NO_2F {peroxy methylnitrate}
HOCH202N02 = (C+ 3H+ 50+ N3 {gHOCH 20 2NO 2% thydroxy methyl peroxy nitrate}
HCN = (C+ H + N 5 {gHCNT {3

(N = C + N3 LA {

NCO = + 0+ N3 {aNCoF {

{1C (1lumped)}

LCARBON = C 5 {@LCARBONZ {lumped (1 species}

{2C (CHO}

HCOCO3 = 2C+ H+ W 5 {@HCOCO_3} MM

HCOCO = 2+ H+ 20 5 {aHCOCO} {MoM?

(2H2 = 2C+ cH 5 {@C_2H 2} {MCM: ethyne}

CH2C0 = 2C+ 2H+ 0 5 {@CH2C0} {CH2C0+ ketene}

GLYOX = 2C+ eH+ 20 5 {aGLYOXY {MCM: CHOCHO = glyoxal}
HCOCO2H = 2C+ 2H+ 30 5 {@HCOCO_2HY {MCM: oxoethanoic acid}
HCOCO3H = 2C+ 2H+ W 5 {@HCOCO_3H} MM

CH3C0 = 2C+ 3H+ 20 5 {aCH_3C0)r {MCM: acetyl radical}
HOCH2CO = 2C+ 3H+ 20 5 {@HOCH2C0} {HOCH2C0}

HOCHCHO = 2C+ 3H+ 20 5 {@HOCHCHO} {HOCHCHO}

HCOCH202 = 2C+ 3H+ 30 5 {aHCOCH_20_2% {MCM: HCOCH202}

CH3C03 = 2C+ 3H+ 3 5 {aCH_3C(0)00% {MCM: peroxy acetyl radicall}
HOCH2C03 = 2C+ 3H+ W 5 {@HOCH_2C0_3} MM

HOOCH2C03 = 2C+ 3H+ 50 5 {@HO0CH_2C0_3% {MIM3}

C2HY = 2C+ LH 5 {aC_2H 43 {MCM: ethene}

CH2CHOH = 2C+ YH+ 0 5 {aCH_2CHOHY {vinyl alcohol}
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mecca-spc: EMAC/MOM mechanism
CH3CHO = 2C+ HH +
CH3CO2H = 2C+ HH +
HOCH2CHO = 2C+ LHH +
HOOCH2CHO = 2C+ HH +
CH3CO3H = 2C+ HH +
HOCH2C02H = 2C+ LHH +
HOCH2CO3H = 2C+ HH +
HOOCH2CO2H = 2C+ HH +
HOOCH2CO3H = 2C+ HH +
(2H502 = 2C+ LH+
HOCH2CH20 = 2C+ LH+
HOCH2CH202 = 2C+ B5H+
CH3CHOHO2 = 2C+ LH+
C2HE = 2C+ EH
(2H50H = 2C+ EH+
C2H500H = 2C+ EH+
ETHGLY = 2C+ EH+
HYETHO2H = 2C+ EH+
CH3CHOHOOH = 2C+ EH+
{2C (CHON)}

NCCH202 = 2C+ BH+
NO3CH2C03 = 2C+ BH+
NO3CHZPAN = 2C+ BH+
CH3CN = 2C+ 3H
NO3CH2CHO = 2C+ 3H+
PAN = 2C+ 3H+
peroxyacetylnitrate}

PHAN = 2C+ 3H+
ETHOHNO3 = 2C+ 5H+
(2H5NO3 = 2C+ B5H+
C2H502N02 = 2C+ LH+
{3C (CHO}

(33C0 = 3C+ BH+
CHOCOCH202 = 3C+ 3H+
HCOCH2C03 = 3C+ 3H+
ALCOCH200H = 3C+ LHH +
MGLYOX = 3C+ HH +
HOCH2COCHO = 3C+ L4H +
HCOCH2CHO = 3C+ LHH +
HCOCH2CO02H = 3C+ HH +
HCOCH2CO3H = 3C+ LH +
CH3COCH202 = 3C+ B5H+
HOC2H4C03 = 3C+ LH+
(3HE = 3C+ EH
CH3COCH3 = 3C+ EH+
ACETOL = 3C+ EH+
HYPERACET = 3C+ EH+
HOC2HYCOZH = 3C+ EH+
HOC2HYCO3H = 3C+ EH+
IC3H702 = 3C+ 7H+
HYPROPOZ = 3C+ 7H+
C3HB = 3C+ B&H
IC3H?00H = 3C+ B8H+
HYPROPOZH = 3C+ B8H+
CH3C0C03 = 3C+ 3H+
CH3CHCO = 3C+ LH +
CH3COCO2H = 3C+ HH +
CH3COCO3H = 3C+ HH +
HCOCOCH200H = 3C+ GHH +
(2H5C03 = 3C+ LH+
HOCH2COCH202 = 3C+ LH+

species

+ o+ o+ o+ o+ +

+ 4+ o+ o+

n
=Z2=Zz=z=2z=2=2

de ae ae e e e

==z==

ae ae e e
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{aCH_3CHOY
{3CH_3CO0HY
{HOCH_2CHO}
{BHOOCH2CHO}
{8CH_3C(0)00H}
{HOCH_2C0_2HY
{HOCH_2C0_3H}
{BHOOCH2CO2H}
{BHOOCH2CO3HY
{aC_PH_50_2}
{BHOCH_2CH_20%}
{HOCH_2CH_20_2}
{ACH3CHOHOZ}
{8C_2H_LY
{3C_2H_50H}
{aC_2H_500H}
{BETHGLY?}
{HYETHOZH}
TACH3CHOHOOHT

{aNCCH_20_2%
{aNO_3CH2CO_3}
{aNO_3CH2CHO}
{aCH_3CN}
{aNO_3CH2CHO}
{aPAN}

TAPHAN}
{ETHOHNO3}
{C_2H_50N0_2}
{8C_2H_50_2No_2}

LBHCOCOCHOT
{BHCOCOCH_20_2}
{HCOCHRC03}
LBHCOCOCH_ROOHY
LaMGLYOXY
{BHOCH2COCHO}
{HCOCH2CHO}
{BHCOCH2CORH}
{BHCOCH2COH}
{aCH_3COCH_20_2}
{@HOC_PH 4C0_3}
{8C_3H_LY
{aCH_3C0OCH_33
{8CH_3COCH_20H}
{8CH_3C0CH_20_2H}
LAHOCEHYCOZHY
{AHOC2HYCOFH}
{8iC_3H_70_2}
{AHYPROPOZ}
{aC_3H_ 8}
{1C_3H_700H}
{AHYPROPOZH}
{ACH_3C0C0_3}
{CHICHCO}
{aCH_3C0C0_2HY
{ACH_3C0C0_3H}
LBHCOCOCH_R00H}
{aC_2H_5¢0_3}
{@HOCH2COCHR02}

{MCM: acetaldehyde}

{MCM: acetic acid?}

{MCM: glycolaldehyde?
{HOOCH2CHO}

{MCM: peroxy acetic acid}
{MCM: hydroxyethanoic acid}
{Mcm3

{HOOCH2CORH}

{HOOCH2CO3H}

{MCM: ethylperoxy radical}
{mcm3

ez

{CH3CHOHOZY

{MCM: ethane?

{MCM: ethyl alcohol}

{MCM: ethyl hydro peroxidel}
{MCM: HOCH2CH20H?

{MCM: HOCH2CH200HY
{CH3CHOHOOH}

{1
Mcm:
Mcm:
{1
Mcm:
Mcm:

NO3CH2C03}
NO3CHZPAN}

NO3CH2CHO}
CH3CC0)00NO2 =

{MCM: HOCH2C (0) 0ONOZ}H
{MCM: HOCH2CH20NO2}
{ethyl nitrate}

{ethyl peroxy nitratel}

{McMz
{McM
McM:
{McMz
mMcm:
{MCM}
M=
mMcm:
Mcm:
=
Mcm:
Mcm:
Mcm:
Mcm:
Mcm:
Mcm:
Mcm:
McM:
Mcm:
Mcm:

HCOCH2C03}
CH3COCHO = methylglyoxall}

HCOCH2CHO}

HCOCH2C02H}

HCOCH2CO3HY

peroxyradical from acetone}
HOC2H4CO03}

propene}

acetonel}

HO-CH2-C0-CH3 = hydroxy acetone}
hydroperoxide from CH3COCH202}
HOC2H4CO2HY

HOC2H4CO3H}

isopropylperoxy radical}
CH3CH(02) CH20H}

propane}

{MCM: isopropyl hydro peroxide}
{MCM: CH3CH(OOH) CH20H}
{CH3C0CO3H}

{CH3CHCO}

{CH3C0C02H pyruvic acid}
{CH3COCO3H}

{HCOCOCH200H}

{MCM: CH_3CH_2C0_3%
{HOCH2COCH202}

C2H5CHO = 3C
PROPENOL = 3¢
C2H5CO2H = 3C
C2H5CO3H = 3C
HOCH2COCH200H = 3C
NC3H7?02 = 3C
IPROPOL = 3C
NPROPOL = 3¢
NC3H7?00H = 3C
{3C (CHO) aromatics?
C3DIALOOH = 3¢
C3DIALOZ2 = 3C
HCOCOHCO3 = 3C
METACETHO = 3C
(320H13C0 = 3C
HCOCOHCO3H = 3C
{3C (CHON)}

C3PANZ = 3C
NOA = 3C
acetone}
CH3COCH202N02 = 3C
PPN = 3C
C3PANL = 3C
PRONO3BO2 = 3C
NC3H?NO3 = 3C
IC3H7?NO3 = 3C
PROPOLNO3 = 3C
PR202HNO3 = 3C
{3C (CHON) aromatics}
HCOCOHPAN = 3C
{4C (CHOY}

(312C0C03 = 4C
HCOCCH3CO = 4C
CH3COCHCO = 4C
CYCODIAL = 4C
C023C3CHO = 4C
(312C0CO3H = 4C
MACO2 = 4C
EZCH3C02CHCHO = H{C
EZCHOCCH3CHO2 = HC
CO2H3CHO = 4C
MACO3 = 4C
CH3COCHO2CHO = 4C
HCOCO2CH3CHO = 4C
BIACETO2 = HC
CHOC3C002 = 4C
Chyoe = 4C
C02H3C03 = HC
MACR = 4C
MVK = 4C
ketone}

BIACET = 4C
MACO2H = 4C
HVMK = HC
methyl ketonel}

HMAC = 4C
C02C3CHO = 4C
IBUTDIAL = 4C
MACO3H = 4C
BIACETOH = 4C
CH3COOHCHCHO = 4C

+ o+ o+ o+ o+ o+

+ 4+ o+ o+ o+ o+

+ o+

+ 4+ o+ o+ o+

O TR Tk T T T T S St R o, +

+ o+

+ 4+ o+ o+

+ 4+ + + + + + + o+

+ + + 4+ + + + +

+ 4+ o+ + + + + o+

+ 4+ + + + F + o+ A+ o+ o+ +

+ +

+ + 4+ + + o+

+

+ 4+ o+ + + o+ + +

==

=Z==Zz=Zz=Zz=2=2=22

L T T

=

g

Ly LT T

ae ae ae s ae e

{aC_2H_5CHO}
{aCH_2CHCH_20H}
{0C_2H_5C0_eH}
{aC_2H_5C0_3H}
{@HOCH2COCH200H}
{8C_3H_?0_2%
{@IPROPOL}
{aNPROPOL}
{8C_3H_?00HZ

{@C3DTALOOH}
{aC3DIALO2}
{@HCOCOHCO03
{aIMETACETHO}
{2C320H13C0
{@HCOCOHCO3H}

5 {@C_3PANZ}
5 {aNOA

I L L L L L Ly LI L LT Ry ]

{@CH_3COCH_200NO_2%

{aPPN}
{aC_3PANL}
{@PRONO3BO22
{@C_3H_70NO_2}
{21C_3H_70NO_2}
{@PROPOLNO3Z
{@PR202HNO3}

{@HCOCOHPANZ

{2C31.2C0C03}
{@HCOCCH_3C0T
{aCH_3COCHCO}
{aC4CODIALY
{aCH_3COCOCHO}
{2C31.2C0C03H}
{aMACOZ}
{8EZCH3C02CHCHO}
{@EZCHOCCH3CHOZ}
{@CO02H3CHO}
{aMACO3}
{aCH_3COCHO_2CHO}
{@HCOCO_2CH_3CHO}
{aCH_3C0COCH_20_2}
{aCHOC3C002}
{4402}
{@C02H3C03}
{aMACR}

{aMvK}

5 {@BIACET?

LT}

ae e e oae oae e

{aMACO2H}
{aHVMK}

{aHMACYH
{2C02C3CHOT
{@IBUTDIAL}
{aMACO3HY
{@BIACETOH}
{@CH_3COOHCHCHO}

{MCM: propanal}

{propenol}

{MCM: CH_3CH_2C0_cHY

{MCM: CH_3CH_2C0_3H3
{HOCH2COCH200HY

{MCM: propylperoxy radicalk
{MCM: isopropylic alcoholl}
{MCM: n-propylic alcohol}
{MCM: propyl hydro peroxidel}

{Acetic formic anhydride}
{Hydroxymalonaldehyde}
{+

{MCM
MCM: CH3-C0-CH20NO2 = nitro-oxy-

{CH3-C(0)-CH2-00NO2

MCM: CH3CH2C(0) 00NO2T
MCM}
{mcnm:
M=
M=
{mcnm:
M=

CH3-CH(02)-CH2ONO2}
propyl nitrate}
isopropyl nitrate}
HOCHE2-CH(CH3)ONO2) ¥
CH3-CH(OO0H) -CH2ONOZ}

{

MCM}
{HCOCCH3C0Y

{CH3COCHCO0}

MCM}

{Mcm

MCM

{MACOZ}

{EZCH3C02CHCHO
{EZCHOCCH3CHOZ}

MM CH3-CO-CH(OH) -CHO}
MCM: CH2=C(CH3)C(0) 02}
{3

{3
MM
MM
MCM}
M=
M=
M=

(H3-CO-CH(OH)=C(0) 022
(H2=C(CH3)CHO = methacrolein}
(H3-C0-CH=CH2 = methyl vinyl

{MCM: CH3-C0-CO-CH3}
{MCM: CH2=C(CH3) COOH?
{CH3COCHCHOH MCM = hydroxy vinyl

{HCOC(CH3) CHOH MCM }
{CH3COCHZCHO MCM X
{HCOC(CH3)CHO MCM X
{MCM: CH2=C(CH3)C(0)00HZ
MCM: CH3-CO-CO-CH20H}
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mecca-spc: EMAC/MOM mechanism
HCOCCH3CHOOH = 4C+ BH+
C413CO00H = 4C+ EBH+
BIACETOOH = 4C+ EBH+
CH3COCOCOZH = 4C+ BH+
C02H3C02H = 4C+ EH+
C44OO0H = 4C+ EBH+
CO2H3CO3H = 4C+ BH+
MACRO = 4O+ 7H+
IPRCO3 = 4O+ TH+
MACROZ = 4O+ TH+
IPRHOCO3 = 4O+ 7H+
MACRN = 4O+ 7H+
MVKNO3 = 4O+ TH+
PIPN = 4O+ 7H+
MEK = 4O+ BH+
ketone}

H012C03CH = 4C+ BH+
MACROH = 4O+ BH+
MACROOH = 4O+ BH+
MEPROPENE = 4C+ BH
BUTLENE = 4C+ BH
CBUTZENE = 4C+ BH
TBUTZENE = 4C+ BH
BUTENOL = 4O+ BH+
C3H?CHO = 4O+ BH+
IPRCHO = 4C+ BH+
MPROPENOL = 4O+ BH+
IBUTALOH = 4O+ BH+
MBOOO = 4C+ BH+
BUTZ20LO = 4O+ BH+
PERIBUACID = 4C+ BH+
IPRHOCOZH = 4O+ BH+
IPRHOCO3H = 4O+ BH+
IBUTOLBO2 = 4O+ 9H+
BUT20L02 = 4O+ AH+
TCYHT02 = 4O+ AH+
ICYHF02 = 4O+ 9H+
ICYHANO3 = 4O+ AH+
TCYHIANO3 = 4O+ AH+
BUTZ20LNO3 = 4O+ 9H+
NC4H10 = 4C + 10H
ICYH1O = 4C + 10H
TCYHFOOH = 4C + 10H +
ICYHIF0O0H = 4C + 10H +
IBUTOLBOOH = 4C + 10H +
BUTZ20LOOH = 4C + 10H +
{4C (CHO) aromatics}

MALANHY = 4O+ oH+
C02CYDIAL = 4O+ 2H+
MALNHYOHCO = 4C+ 2H+
MALDIALCO3 = 4O+ 3H+
EPXDLCO3 = 4O+ 3H+
MALANHYOZ2 = 4O+ 3H+
BZFUONE = 4O+ 4H +
MALDIAL = 4O+ 4H +
MALDALCO2H = 4C+ 4H +
EPXC4DIAL = 4O+ 4H +
HOCOCYDIAL = 4O+ 4H +
MALDALCO3H = 4O+ 4H +
BZFUCO = 4O+ 4H +
EPXDLCO2H = L4C+ 4H +

species

+ + o+

+ 4+ o+

===

===
B Ly L L L L LTI
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{@HCOCCH_3CHOOH}
{aC413C000H}
{@CH_3COCOCH_200HT
{aCH3COCOCO2HY
{@C02H3C02H}
{aCH4OO0HY
{@C02H3CO3H}
{aMACRO}
{@IPRCO3}
{aMACROZ}
{@IPRHOCO3}
{aMACRN}
{aMVKNO3}
{aPIPN}

{aMEK}

{QH01.2C03CY}
{aMACROH}
{aMACROOH}
{IMEPROPENE}
{@BUT1ENE}
{9CBUTZ2ENEY
{dTBUTZENE}
{@BUTENOL}
{@C_3H_7CHO}
{QIPRCHO}
{aMPROPENOL}
{@IBUTALOHZ
{aMBO0O}
{@BUT20LO}
{0PERIBUACID}
{QIPRHOCO2H}
{@IPRHOCO3H}
{QIBUTOLBOC}
{@BUT20L02}
{QTC_4H_90_2¥
{3IC_4H 90_g}
{QICHHANO3}
{@TCHHINO3T
{@BUT20LNO3}
{aC_UH_<10>}
{2iC_4H_<10>}
{@TC_4H_F00H}
{0IC_YH_F00H}
{@IBUTOLBOOH}
{QBUT20LOOH}

{aMALANHY}
{@C02CHDIALY
{@MALNHYOHCOX
{aMALDIALCO3}
{@EPXDLCO3}
{aMALANHYOZ}
{@BZFUONE}
{aMALDIAL}
{aMALDALCOZH}
{@EPXCHDIAL}
{aHOCOCHDIALT
{@MALDALCO3H}
{aBZFUCO}
{@EPXDLCOZH}

{McmM

{McMz

{CH3COCOCOZHY

{C02H3C0H}

{McMz

MMz CH3-CO-CH(OH)-C(0) 00H}
{MACRO}

{MCM: (CH3)2CHCO3

{MCM: HOCH2C (00) (CH3)CHOY
{IPRHOCO3}

{MACRN}

{MVKNO3}

{(CH3)2CHCO03 MCM

{MCM: CH3-CO-CH2-CH3 = methyl ethyl

McM:
=
Mcm:

(H3-CO-CH(OH) -CH20H}
HOCH2C (OH) (CH3)CHO}
HOCH2C(0OH) (CH3) CHO}

{CH3CH2CHCHOH MCM =
{CH3CH2CH2CHO MCM =
{(CH3)2CHCHO MCM =
{(CH3)2CCHOH MCM =
{IBUTALOH}

{MB0OO}

n-butenol}

n-butanal}
methylpropanal}
methylpropenol}

{(CH3)2CHCO3H MCM F
{IPRHOCOZH}
{IPRHOCO3HZ

{(CH3)3-C02 MCM: TCYHTO2D
{(CH3)2-CHCH202 MCM: ICHHT02
{MCM: ICHHANO3}

{MCM: TCHHANO3X

{MCM: CH3-CH2-CH2-CH3 = n-butanel}
{MCM: (CH3)3-CH = i-butanel}
{(CH3)3-COOH MCM: TCHHIOOHY
{(CH3)2-CHCH200H MCM: ICYHFOOHY

{maleic anhydride}
{2-3-Dioxosuccinaldehyde}

{2(5H)-Furanone}

{2-Butenedial}
{4-0xo-2-butenoic acid}

{3
{2-Hydroxy-3-oxosuccinaldehyde}

3/10

Mcm
MCM: CH2=C(CH3)C(0)OONO2 =

{
MM

{CH3-C0-CH2-CH2-00 + CH3-CO-CH(02)-
{HOCHZ-CH(02)-C0-CH3 + CH2(02)-CH(OH)-
{CH3-C0-CH2-CH2-00H + CH3-CO-CH(OO0H) -
{HOCHZ-CH(OOH) -C0-CH3 + CH2(00H)-
{CH3-CH2-CH(02)-CH3 + CH3-CH2-CH2-
{CH3-CH2-CH(O0H) -CH3 + CH3-CH2-CHE-

{HO3C402 and NBUTOLAOZ}
{HO3C400H and NBUTOLAOOH}

{CH3-C0-CH2-CH2-0NO2 + CH3-CO-

{MCM: NCHHANO3 and SCHHANO3
{HO3C4NO3 and NBUTOLANO3}

{ZC03C23DBCOD}

MM}

MM}

{3-methyl-furan}
{2-methyl-butenedial- MCM name

MM

MCM

{ZCO3HC23DBCOD in MCM CHCODBCO3HY
MM

MM

MCM}

MM

MCM:

Mcms

{€10DC202CH0D}

C01403CHO = 4C+ HH+ 4O 5 {@C01403CHOT
C01403Co2H = 4C+ YH+ 50 5 {@C01403COHY
EPXDLCO3H = 4C+ 4H+ 50 5 {@EPXDLCO3HY
MALANHYOOH = 4C+ 4H+ KO 5 {@MALANHYOOHZ
BZFUo02 = 4C+ SH+ 30 5 {@BZFUO2}Y
MECOACETO2 = 4C+ SH+ 50 5 {@MECOACETO2
MALDIALOZ = 4C+ SH+ 50 5 {@MALDIALOZ}
MALDIALOOH = 4C+ EH+ 50 5 {@MALDIALOOHZ
BZFUOOH = 4C+ EBH+ 50 5 {@BZFUOOH}
MECOACEOOH = 4C+ EBH+ 50 5 {aMECOACEOOHY
{4C (CHON)}

(312COPAN = 4C+ 3H+ 70+ N3 {2C3L2COPANY
MPAN = 4C+ SH+ 50+ N3 {aMPAN:
peroxymethacryloyl nitrate. peroxymethacrylic nitric anhydride}
IBUTOLBNO3 = 4C+ FH+ 40+ N 3 {9IBUTOLBNO3X
CHPANS = 4C+ YH+ EO+ N3 {aCHPANSH

{4C (CHON) aromatics}

NCHDCOZH = 4C+ 3H+ 50+ N3 {ANCHDCOZHF
MALDIALPAN = 4C+ 3H+ O+ N3 {AMALDIALPANT
NBZFUONE = 4C+ 3H+ O+ N3 {ANBZFUONEZ
EPXDLPAN = 4C+ 3H+ 70+ N3 {QEPXDLPANY
NBZFUOZ2 = H4C+ HH+ 70+ N 5 {aNBZFUOZY
NBZFUOOH = 4C+ SH+ 70+ N3 {ANBZFUOOHF
{4C (CHO) (lumped)}

LMEKO2 = 4C+ H+ 30 5 {aLMEKO2}
CH3

LHMVKABOZ2 = 4C+ H+ W 5 {@LHMVKABO2}
C0-CH3}

LMEKOOH = 4C+ 8H+ 30 5 {@LMEKOOHY
CH3?}

LHMVKABOOH = 4C+ BH+ 40 5 {@LHMVKABOOHZ
CH(OH) =CO-CH3}

LCHHT02 = 4C+ TH+ 20 5 {aLC_4H_90_2%F
CH202 MCM: NCYHF02 and SCYHT02}

LCHHI00H = 4C + 10H + 20 5 {aLC_4H_T00HZ
CH200H MCM: NCHHFOOH and SCHHTOOHY

LBUTLENOZ = 4C+ TH+ 20 5 {@LBUTLENO2}
LBUTLENOOH = 4C+ 10H + 30 5 {@LBUTLENOOHZ
{4C (CHON) (lumped)?

LMEKNO3 = 4C+ 7PH+ 50+ N3 {ILMEKNOIH
CH(ONO2)-CH3}

LCHHANO3 = 4C+ TH+ 30+ N3 {ALCHHANOIF
LBUTLENNO3 = 4C+ 9H+ 50+ N3 {@LBUTLENNO3F
{5C (CHO}

Z€03C23DBCOD = 5C+ SH+ W 5 {2ZC03C23DBCOD}
CHOC3C0C03 = 5C+ SH+ 50 5 {@CHOC3COCO3T
€023C4C03 = 5C+ SH+ 50 5 {2C023CHC03r
ME3FURAN = 5C+ BH+ 0 5 {@3METHYLFURANZ
ZC0DC23DBCOD = 5C+ EBH+ 20 5 {@zC0ODC23DBCODY
C4MDIALY

C013CHCHO = 5C+ BH+ 30 5 {2C013CHCHO}
C023CHCHO = 5C+ EBH+ 30 5 {@C023CHCHOY
ZCO3HC23DBCOD = 5C + LH + 40 5 {@ZC03HC23DBCOD}
(513C0 = 5C+ BH+ 4 5 {2C513C0}
CHOC3CO00H = 5C+ EBH+ 4 5 {@CHOC3COO0HT
C023CHCO3H = 5C+ EH+ 50 5 {2C023CHCO3HT
(51102 = 5C+ "H+ W 5 {2C51102}
(51202 = 5C+ "H+ 4 5 {@C51202r
(51402 = 5C+ "H+ W 5 {2C51402}
C10DC202CHOD = 5C+ "H+ W 5 {2C10DC202CHOD}
(51302 = 5C+ "H+ 50 5 {@C51302r

MM



mecca-spc: EMAC/MOM mechanism
C5Ha = 5C+ BH
HCOCS = 5C+ &H+
ZCODC23DBCOOH = 5C + B8H +
MBOCOCO = 5C+ BH+
C51100H = 5C+ B8H+
C51400H = 5C+ BH+
C51200H = 5C+ BH+
CLODC20OHCHOD = 5C + 8H +
C51300H = 5C+ BH+
ISOPAB = 5C+ A9H+
ISOPCD = 5C+ 9H+
ISOPBOZ2 = 5C+ AH+
ISOPDO2 = 5C+ A9H+
DB10 = 5C+ 9H+
double H-shift predicted by T.
DB1L0O2 = 5C+ A9H+
part}

CLODC202CHO00H = 5C + AGH +
CLOOHC302CH0D = 5C + AGH +
5902 = 5C+ AH+
DB202 = 5C+ AH+
CL0DC302CH00H = 5C + A9H +
CLOOHC202CH0D = 5C + A9H +
MBO = 5C+ 10H +
ISOPAOH = 5C+ 10H +
ISOPBOH = 5C + 10H +
ISOPDOH = 5C+ 10H +
ISOPBOOH = 5C+ 10H +
ISOPDOOH = 5C + 10H +
MBOACO = 5C+ 10H +
DB1LOOH = 5C + 10H +
C5900H = 5C + 10H +
CLOOHC200HCHOD = 5C + 10H +
DB20OH = 5C + 10H +
{5C aromatics (CHO)}
C4C02DBCO3 = 5C+ 3H+
MMALANHY = 5C+ 4H +
C54C0 = 5C+ U4H +
C4CO2DCO3H = 5C+ 4H +
CSDIALCO = 5C+ LOH+
CGDIALOZ = 5C+ BH+
C5C01402 = 5C+ BOH+
ACCOMECO3 = 5C+ LOH+
MMALANHY 02 = 5C+ BH+
TLFUONE = 5C+ BH+
CSDICARB = 5C+ EH+
MC30DBCOZH = 5C+ EBH+
C5COL40H = 5C+ BH+
C5134CO20H = 5C+ EH+
CGDIALOOH = 5C+ EBH+
ACCOMECHO = 5C+ BH+
C5CO14O00H = 5C+ EH+
C2403CCO2H = 5C+ EBH+
MMALNHYOOH = 5C+ BH+
ACCOMECO3H = 5C+ EH+
C5DICARBOZ = 5C+ 7H+
TLFUOZ = 5C+ TH+
TLFUOOH = 5C+ B&H+
CSDICAROOH = 5C+ BH+
{5C (CHON)}

CHOC3COPAN = 5C+ 5H+

species
5 {9C_5H_8}
20 5 {@HCOCS}
30 5 {@ZCODC23DBCOOHY
30 5 {aMBOCOCO}
40 5 {@C51100H}
40 3 {@C51400HT
40 5 {aC51200H
40 5 {@CLODC200HCHOD Y
50 3 {@C51300HT
0 5 {9ISOPAB}
0 5 {QISOPCD}
30 5 {@ISOPBOZ}
30 5 {QISOPDO2}
30 5 {@DBLOZ}
Dibble and confirmed by F. Paul
40 5 {aDBLO2}
50 5 {aCLoDC202CHO0HY
50 5 {@CLOOHC302CHOD}
50 5 {@C5902}
50 5 {@DBLO2}
50 5 {@CL0DC302CH00H}
50 5 {@CLOOHC202CHODT
0 5 {aMBOY
20 5 {@ISOPAOH}
20 5 {QISOPBOH}
20 5 {@ISOPDOH}
30 5 {@ISOPBOOH}
30 5 {QISOPDOOH}
30 5 {aMBOACO}
40 5 {@DBLOOH}
50 5 {0C5900HF
50 5 {@CLOOHC200HCHODY
50 5 {@DB20OH}
50 5 {aCyCo2DBCO3
30 5 {QMMALANHY}
40 5 {@C54C0}
50 5 {aCyCO2DCO3HY
30 5 {QCGDIALCOY
40 5 {QCGDIALOZ}
40 3 {@C5C01402}
L0 5 {gACCOMECO3?
L0 5 {@MMALANHYO2}
20 5 {QTLFUONE}
20 5 {0C5DICARB}
30 5 {@MC30DBCOZHY
30 5 {@C5COL4OHY
40 5 {@C5134CO20H}
40 5 {0CGDIALOOHY
40 5 {@ACCOMECHO}
40 5 {@C5COL4O0HY
50 5 {2C2403CCO2HT
kO 5 {@MMALNHYOOH}
B0 5 {0ACCOMECO3H}
50 5 {0C5DICARBOCY
50 5 {@TLFUO2}
50 5 {@TLFUOOH}
50 5 {@CEDICAROOHT
50 + N 3 {@CHOC3COPANY

{MCM: CH2=C(CH3)(H=CH2 = isoprene}
{MCM: HOCH2-CO-C(CH3)=CH2}
{ZCODC23DBCOOH}

{MBOCOCO}

{McmM

{MCM}

{McmM

{C10DC200HCHOD}

{McmM

{ISOPAB}

{ISOPCD}

{MCM: HOCHE2-C(CH3) (02)-CH=CH2}
{MCM: CH2=C(CH3)CH(02)-CH20HY
{Alkoxy radical which undergoes the
ot}

{Peroxy radical with a vinyl alcohol

{C10DC202CHO0HY

{CLOOHC302CHOD}

{MCM: HOCH2-CO-C(CH3) (02)-CH20HY
{1

{C1ODC302CHO0H

{CLO0OHC202CHOD}
{2-methyl-3-buten-2-0l}

{MCM: HOCHE2-C(CH3)=CH-CH20H}
{MCM: HOCH2-C(CH3) (OH)-CH=CH2}
{MCM: CH2=C(CH3) CH(OH) =CH20HY
{MCM: HOCH2-C(CH3) (00H)-CH=CH2}
{MCM: CH2=C(CH3)CH(OOH)-CH20H}
{MBOACO}

{

{MCM: HOCH2-CO-C(CH3) (0OH)-CH20HY
{CLO00HC200HCHODY

{

{McmM

{MCM: 3-Methyl-2+5-furandionel
{MCM: 243-4=Trioxopentanall}
{McM

{McM

{McM

{McM

{McmM

{McM

{MCM: 5-Methyl-2(5H)-furanone?

mMcm:
{MCM}
Mcm:
mMcm:
{MCM}
{McmM
{McmM:
{MCM}
{McmM
{McmM
McM:
{McmM
{McmM:
{Mcmz

4-0xo-2-pentenal}

4-0xo-2-pentenoic acid}
2-Hydroxy-3-4-dioxopentanal}

Carboxy (hydroxy)acetate}

{McM

ZCPANC23DBCOD = 5C + GH +
CGPANT = 5C+ GH+
NCHCHO = 5C+ 7H+
CE14NO3 = 5C+ 7H+
NISOPOZ2 = 5C+ 8H +
NCHOHCO3 = 5C+ 8H+
NCYHOHCPAN = 5C+ 8H+
ISOPBNO3 = 5C+ H +
ISOPDNO3 = 5C+ 9H+
NISOPOOH = 5C+ 9H+
NMBOBCO = 5C+ 9H +
CYMCONO3O0H = 5C+ 9H +
DBINO3 = 5C+ 9H+
NCYOHCO3H = 5C+ 9H +
ISOPBDNO302 = 5C + 10H +
{5C aromatics (CHON)Z}
CYCOSDBPAN = 5C+ 3H+
NCYMDCO2H = 5C+ L5H+
C5C002N02 = 5C+ LH+
ACCOMEPAN = 5C+ EH +
NTLFUOZ2 = 5C+ BEH+
NTLFUOOH = 5C+ 7H+
{5C (CHO) (lumped)?
LME3FURANO2 = 5C+ 7H+
radical}

LHCHACCO3 = 5C+ 7H+
CH=C(CH3)-C(0) 02}

LHCHACCHO = 5C+ 8H+
CH=C(CH3)-CHO}

LHCHACCOZH = 5C+ 8H+
CH=C(CH3)-C(0)OH}

LHCHACCO3H = 5C+ 8H+
CH=C(CH3)-C(0)00H}

LISOPACO = 5C+ H +
CH=C(CH3)-CH20}

LDISOPACO = 5C+ 9H+
LISOPEFO = 5C+ H +
LISOPACOZ = 5C+ 9H +
CH=C(CH3)-CH202}

LDISOPACOZ = 5C+ 9H +
LISOPEFO2 = 5C+ 9H +
LC57802 = 5C+ 9H +
C(CH3) (02)=CH(OH) =CHO}

LIEPOX = 5C + 10H +
LISOPACOOH = 5C + 10H +
CH=C(CH3)-CH200H}

LCE7800H = 5C + 10H +
C(CH3) (OOH)=CH(OH)=CHO}
LMBOABOZ = 5C + 1lH +
LMBOABOOH = 5C+ 1eH +
{5C (CHON) (lumped)?
LC5PANL?1S = 5C+ 7H+
CH=C(CH3)C(0)OONO2}
LISOPACNO3 = 5C+ 9H+
CH=C(CH3)-CH2ONO2}

LNMBOABOZ = 5C+ 9H +
LNMBOABOOH = 5C + 10H +
LISOPACNO302 = 5C + 10H +
ISOPANO3 and ISOPCNO3}
LMBOABNO3 = 5C+ 11H +

40

20

30

40

20

20

30

30

50

30

50

40
40

kO

40

kO

70

50

EE T T T T T T T T T e
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ae
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ae

ae ae e ae ae e

ae

{2ZCPANC23DBCOD}
{aC5PANT}
{aNCHCHOX
{@C51L4NO3}
{aNISOPOZ}
{aNCHOHCO3}
{aNCHOHCPAN}
{@ISOPBNO3}
{@ISOPDNO3}
{aNISOPOOH}
{aNMBOBCO}
{@CHMCONO3OHT
{@DBINO3}
{aNCHOHCO3H}
{@ISOPBDNO302}

{aC4COZDBPAN}
{aNCYMDCOZH N}
{aC5C002N02T
{dACCOMEPAN}
{aNTLFUOZ}
{aNTLFUOOH}
{@L3METHYLFURANOZ2Z
{@LHCHYACCO3}
{@LHCYACCHO}
{@LHCYACCOHY
{@LHCHACCO3HY
{aLISOPACO}
{@LISOPACO}
{aLISOPEFO}
{aLISOPACOZ}
{@LDISOPACOZ}
{aLISOPEFOZ}
{aLC57802}

{aLIEPOX}
{@LISOPACOOH}

{aLC57800H

{aLMBOABOZ}
{aLMBOABOOH}

{aLC5PANL 71}
{aLISOPACNO3}
{aLNMBOABOZ}
{aLNMBOABOOH}
{aLISOPACNO302}

{aLMBOABNO3Z
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{ZCPANC23DBCOD}

MM

{MCM: 02NOCH2-C(CH3)=CH-CHO}
MM

MM 02NOCHZ-C(CH3)=CH-CH202%
{MCM: NCHOHCO3

INCHOHCPAN}

MCM: HOCH2-C(CH3) (ONO2) -CH=CHZ}
{MCM: CH2=C(CH3) CH(ONO2) -CH20H}
MM 02NOCH2-C(CH3)=CH-CH200H}
{NMBOBCO}

Mcm

{3

MCM: NCHOHCO3HY

{ISOPBDNO302}

{McM?

Mcm

{MCM

{Mcm

Mcm?

{MCM>

{thydroxy-3-methyl-furan peroxy
{HOCH2-C(CH3)=CH-C(0)02 + HOCHE-
{HOCH2-C(CH3)=CH-CHO + HOCHZ-
{HOCH2-C(CH3)=CH-C(0)OH + HOCHE-
{HOCH2-C(CH3)=CH-C(0)00H + HOCH2-
{HOCH2-C(CH3)=CH-CH20 + HOCHZ-
{LDISOPACO}

{LISOPEFO}

{HOCH2-C(CH3)=CH-CH202 + HOCH2-
{LDISOPACO2}

{LISOPEFO22}
{HOCH2-CH(OH) C(CH3) (02)-CHO + HOCHZ-

{epoxydiol}
{HOCH2-C(CH3)=CH-CH200H + HOCH2-

{HOCHZ-CH(OH) C(CH3) (00H)-CHO + HOCHZ-

{LMBOABOZ}
{LMBOABOOH}

{HOCH2-C(CH3)=CH-C(0)0ONO2 + HOCHZ-
{HOCH2-C(CH3)=CH-CH20NO2 + HOCHZ-
{LNMBOABO2?}

{LNMBOABOOHY

{R0O2 resulting from OH-addition to

{LMBOABNO3}



mecca-spc: EMAC/MOM mechanism species

LNISO3 = 5C + N 3 {@LNISO3}
C(CH3) (02)-CHZONOZ + 02NOCH2-C(CH3)=CH-C(0)02}
LNISOOH = 5C + N 3 {@LNISOOHX
02NOCH2-C(CH3)=CH-C(0) 00H}

{6C (CHOY}

C0235C5CHO = bkC+ EH+ 10 5 {@C0235C5CHOT
€0235Ck02 = BC+ 7PH+ 50 5 {@C0235CL02}
CE1HCO = BC+ 8H+ 4O 5 {aCk14COT
C0235CLOOH = kC+ B8H+ 50 5 {@C0235CLO0H?T
k1402 = BC+ SH+ 50 5 {aCk1l4o2?
CE1H00H = bC+ 10H + 50 5 {aCE1HOOHT
{Ck (CHO) aromatics}

PBZQONE = BC+ L4H+ 20 5 {OPBZQONEX
CATECHOL = BC+ L4H+ 20 5 {@CATECHOL}
(ECOYDB = bBC+ HH+ KO 5 {aCkCOYDBY
PBZQCoO = BC+ 4H+ 4o 5 {aPBZQCO}
(EH50 = BC+ SH+ 0 5 {@CkEH502
CATECLO = kC+ 5BH+ 20 5 {@CATECLOY
(EH502 = BC+ SBH+ 20 5 {@CEH502
CATECLO02 = bBC+ 5H+ 30 5 {@CATECLO2}
C5€02DBCO3 = kC+ 5H+ 50 5 {@C5C02DBC0O3Y
PBZq02 = BC+ SH+ 50 5 {aPBZq02}
BZEMUCCO3 = kC+ 5H+ 50 5 {@BZEMUCCO3}
C5C02DCO3H = bkC+ EH+ 50 5 {@8C5C02DC03HY
C5C020HCO3 = BC+ SH+ BO 5 {@C5C020HC03Y
BENZENE = kC+ EH 5 {@BENZENE}
PHENOL = BC+ EH+ 0 5 {@PHENOL}
CEH500H = BC+ BH+ 20 5 {@CEH500H
BZEPOXMUC = bBC+ EH+ 30 5 {@BZEPOXMUCY
(E125C0 = bkC+ EH+ 30 5 {@Ck125C0}
CATECLOOH = BC+ BH+ 30 5 {@CATECLOOH}Y
BZEMUCCOZH = BC+ EH+ 40 5 {@BZEMUCCO2H?
BZOBIPEROH = bBC+ EH+ 10 5 {@BZOBIPEROH?}
BZEMUCCO = BC+ EBH+ 50 5 {@BZEMUCCO}
PBZQ00H = bkC+ EH+ 50 5 {@PBZQOOHY
BZEMUCCO3H = kC+ EH+ 50 5 {@BZEMUCCO3H?Y
C5COOHCO3H = BC+ BH+ EO 5 {@C5CO0HCO3HY
(E15C0202 = BC+ 7H+ 40 5 {@lk15C0202}
BZBIPEROZ = kC+ 7H+ 50 5 {@BZBIPEROZ}
PHENO2 = BC+ H+ RO 5 {@PHENOZZ}
BZEMUCO2 = BC+ 7H+ EO 5 {@BZENMUCO2}
(E15C0O200H = kC+ 8H+ 40 5 {@CE15C0200HT
BZBIPEROOH = BC+ 8H+ 50 5 {@BZBIPEROOH?}
PHENOOH = bC+ 8H+ kO 5 {@PHENOOHY
BZEMUCOOH = BC+ 8H+ EKO 5 {@BZEMUCOOH}
CPDKETENE = BC+ WH+ 0 5 {@CPDKETENE}
ketene (Luc Vereecken's prediction)?

{C (CHON) X

CE14NO3 = BC+ 9H+ BO+ N 3 {ACELHNOIT
{Ck (CHON) aromatics}

NCPDKETENE = BC+ 3H+ 30+ N3 {INCPDKETENEZT
ketene (Luc Vereecken's prediction)?

NPHENL0 = bC+ YH+ 30+ N3 {@NPHENLOY
NPHEN1.02 = BC+ U4H+ 4O+ N 5 {ANPHENLOZH
DNPHEN = BC+ 4H+ 50 + 2N 5 {ADNPHENT
NBZq02 = BC+ HH+ 70+ N 3 {aNBZQO2H
NDNPHENOZ = BC+ U4H + 120 + 3N 5 {ANDNPHENOZH
HOCEHUNO2 = BC+ SH+ 30+ N3 {@HOCEHHNOZT
NCATECHOL = bkC+ 5H+ 40+ N 3 {aNCATECHOLX
NPHENLOOH = BC+ SH+ 40+ N 35 {INPHENLOOHX
BZEMUCPAN = BC+ SH+ 70+ N3 {IBZEMUCPANT

{C5L002+NCHCO3 = CHO-CH(OH) -

{CHO-CH(OH)=C(CH3) (0OH)-CH20NO2 +

{MCM}
{MCM
{McmM:
{MCM}
{MCM}
{McM

{1-4-benzoquinone}
{catechol}

{1

{r

{phenyloxidanyl}
{2-Inl-oxidanylphenol}

{benzene}

{3

{phenyl hydroperoxidel}
{3
{215-Dioxo-3-hexenall}

{hv nitrophenol: cyclopentadiene

{mcm3
{hv nitrophenol: cyclopentadiene

{1

{1
{2-4-dinitrophenol}
{1

{r

{2-nitrophenol}

C5COSDBPAN = kC
NBZQOOH = kC
C5CO20HPAN = kC
DNPHENOZ2 = kC
NNCATECOZ2 = kC
NDNPHENOOH = kC
NPHENOZ = kC
NCATECO2 = kC
DNPHENOOH = kC
NNCATECOOH = kC
BZBIPERNO3 = kC
BZEMUCNO3 = kC
NPHENOOH = kC
NCATECOOH = kC
{?C (CHOY}

MCPDKETENE = 7C
ketene (Luc Vereecken'
C0235CRC03 = 7C
C0235CECHO = 7C
(235CECO3H = 7C
C?1k02 = 7C
C?1EOOH = 7C
ROOER30 = 7C
72102 = 7C
72202 = 7C
ROOER302 = 7C
ROOER502 = 7C
C?2100H = 7C
C?2200H = 7C
{C? (CHO) aromatics}
CEH5C03 = 7C
BENZAL = 7C
PHCOOH = 7C
PTLQONE = 7C
CEH5CO3H = 7C
C?CO4DB = 7C
PTLQCO = 7C
TOLLO = 7C
0XYLLOZ2 = 7C
CEH5CH202 = 7C
MCATECLO = 7C
MCATECL02 = 7C
PTLQO2 = 7C
TLEMUCCO3 = 7C
CLCO20HC03 = 7C
TOLUENE = 7C
CRESOL = 7C
OXYLLOOH = 7C
CEH5CH200H = 7C
MCATECHOL = 7C
TLEPOXMUC = 7C
MCATECLOOH = 7C
TLEMUCCOZH = 7C
TLOBIPEROH = 7C
PTLQOOH = 7C
TLEMUCCO = 7C
TLEMUCCO3H = 7C
CECOOHCO3H = 7C
TLBIPEROZ = 7C
TLEMUCOZ2 = 7C
CRESO2 = 7C

B

B T T T T T v

B e e e

5H + 70
SH+ 70
5H + 80
5H + 100
SH + 110
5H + 120
EH + 80
EH + 90
EH + 100
EH + 110
H+ RO
H+ 70
H+ 80
H+ 90
EH + 20
prediction)?
H+ RO
8H + 40
8H + kO
9H + 50
10H + 50
11H + 40
11H + 40
11H + 50
11H + 50
1H + 70
I2H + 40
12H + 50
SH+ 30
EH+ 0
EH + 20
EH + 20
EH + 30
EH + 40
EH + 40
H+ 0
H+ 20
H+ 20
H+ 20
H+ 30
H+ 50
PH+ 50
H+ RO
aH

8H + 0
aH + 20
aH + 20
8H + 20
aH + 30
aH + 30
8H + 40
8H + 4o
4H + 50
8H + 50
8H + 50
aH + kO
9H + 50
GH + kO
GH + kO

+ o+ o+ F o+ o+ A+ +

B L Ly Y LI TR T )

ae
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{aC5CO02DBPAN}
{aNBZQOOH}
{@C5CO20HPANT
{@DNPHENOZ}
{aNNCATECOZ}
{@NDNPHENOOH}
{aNPHENOZ}
{aNCATECOZ}
{@DNPHENOOHZ
{aNNCATECOOH}
{@BZBIPERNO3}
{@BZEMUCNO3Z
{aNPHENOOH}
{aINCATECOOH}

{aMCPDKETENE}

{2C0235CLCO3
{@C0235CkCHO}
{9C235CLCO3H}
{aC71k02}
{aC?1E00H}
{aRO0OLR30}
{aC72102}
{ac?2202}
{@ROOLR302}
{@ROOLR502}
{aC?2L00H}
{aC?2200H}

{aCEH5C03}
{@BENZAL}
{@PHCOOHY
{aPTLAONE}
{aCEH5CO3HY
{aC?CO4DBY
{aPTLACO}
{aTOLLO}
{@0XYLLOZ}
{aCEH5CH202}
{aMCATECLO}
{aMCATECLO2
{aPTLROZ}
{@TLEMUCCO3}
{aCLCO20HC03}
{aTOLUENE}
{aCRESOL}
{@0XYLLOOH}
{@CEH5CHZ00H}
{aMCATECHOL}
{aTLEPOXMUCY
{aMCATECLO0H}
{@TLEMUCCOZHY
{aTLOBIPEROH}
{aPTLAOOH}
{aTLEMUCCO}
{aTLEMUCCO3H}
{@CLCOOHCO3HY
{@TLBIPEROZ}
{aTLEMUCOZ}
{aCRESOZ}
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{thv nitrophenol: cyclopentadiene

{MCM3

MM

MCM

{MCM?

M

{from ref3019}

{MCM?

MM

{ROOER300 from ref30159}
{ROOERE500 from ref3019}
M

MCM

{3

{3

{Benzoic acid}
{2-Methyl-1.4-benzoquinonel
{Perbenzoic acid}

{}

{3

{(2-Methylphenyl)oxidanyl}
{1-methy1-2-(oxo-In3-oxidanyl)benzene}
{Benzyldioxidanyl}

{toluene}

{3

{3

{Benzyl hydroperoxide}
{3-Methylcatechol}



mecca-spc: EMAC/MOM mechanism species b/10

TLBIPEROOH = 7C+ 10H + 50 5 {@TLBIPEROOHZ { {8C (CHON)}

CRESOOH = 7C+ 10H + kO 5 {@CRESOOH} { CBBCNO3 = 8C+ 11H + 30+ N 3 {3CABCNOITH MM}

TLEMUCOOH = 7C + 10H + kO 5 {@TLEMUCOOH} {1 C721PAN = B8C + 11H + 70 + N 5 {aC72LPANY {Mcme

{7C (CHON)} C8ANO3 = 8C+ 13H + 40 + N 5 {aCaIN03Y MCME

C?PAN3 = 70+ YH+ 80+ N3 {dCPPANIH {MCM} CBLONO3 = 8C+ 14H + 50 + N 3 {ACALONO3TH MM}

{C? (CHON) aromatics} {C8 (CHON) aromatics}

MNCPDKETENE = 7?0+ ESH+ 30+ N3 {AMNCPDKETENET {hv nitrophenol: cyclopentadiene NSTYRENOZ = 8C+ BH+ 50+ N3 {INSTYRENOZH {+

ketene (Luc Vereecken's prediction)? NSTYRENOOH = 8C+ 9H+ 50+ N3 {ANSTYRENOOHX {r

PBZN = ?C+ SH+ 50+ N3 {dPBZNF {benzoyl nitro peroxidel} {9C (CHOY}

NDNCRESOZ2 = 7?0+ BH+ 20+ 3N 35 {INDNCRESOZH { (85003 = 9C + 11H + 40 5 {@C85C03r MCME

NCRES10 = 70+ BH+ 30+ N3 {ANCRESLOF {3 NOPINDCO = 9C+ L2H + 20 5 {aNOPINDCO} MM}

NCRES1L02 = 7C+ EH+ 40+ N 5 {aNCRESLOZY {1 (B5CO3H = 9C+ 12H + 4 5 {@C85CO3HY {McM3

DNCRES = ?C+ BEH+ 50+ 2N 5 {dDNCRESH {2-methyl-4-k-dinitrophenol} NOPINDOZ = 9C+ 13H + 30 5 {@NOPINDOZ} {Mcm3

NPTLQOZ2 = 7?0+ EBH+ 70+ N3 {ANPTLAOZH { (8903 = 9C+ 13H + 40 5 {@Ca9co3r MM}

TOLLOHNO2 = 7C+ 7H+ 30+ N3 {aTOLLOHNOZH {2-methyl-k-nitrophenol} (811C03 = 9C+ 13H+ 50 5 {2C811Co3r {Mcm3

CEH5CHENO3 = 70+ H+ 30+ N3 {OCEHECHENOIT {Benzyl nitratel} NOPINONE = 9C+1W4H+ 0 5 {@NOPINONEZ} {MCM: nopinone}
MNCATECH = 7C+ 7H+ 40+ N 5 {aMNCATECHY {3-methyl-b-nitro-1l-2-benzenediol} NOPINOO = 9C+ 1W4H + 20 5 {@NOPINOO} {Mcm?

NCRESL00H = 7C+ 7H+ 40+ N 3 {aNCRESLOOHX {1 NORPINAL = 9C+ 14H + 20 5 {@NORPINALZY {MCM: norpinaldehyde}
NPTLQOOH = 70+ H+ 70+ N3 {ANPTLAOOHK {3 NORPINENOL = 9C + I14H + 20 5 {@NORPINENOLZ} {norpinenol}
TLEMUCPAN = 7C+ PH+ 70+ N3 {aTLENMUCPANT {1 C89C02H = 9C+ 1W4H + 30 5 {2Ca9Co2HY {Mcm

CECO20HPAN = 7C+ 7PH+ 80+ N3 {aCECO20HPANT {1 NOPINDOOH = 9C+ 1W4H + 30 5 {@NOPINDOOH} {Mcm3

DNCRESOZ2 = ?C+ 7H+ 100 + 2N 5 {dDNCRESOZH {3 ROER3P = 9C + 14H + 30 5 {@ROER3P} {from ref3019}
MNNCATECO2 = 7C+ 7H + 110 + 2N 5 {aMNNCATECOZT {1 C8CO3H = 9C+ 1W4H + 4o 5 {@Ca9Co3HY {Mcm?

NDNCRESOOH = 7C+ 7H+ 120 + 3N 5 {aNDNCRESOOHT {3 PINIC = 9C+ 14H + 4o 5 {@PINICH {MCM: pinic acid?}
NCRESOZ2 = 7?0+ BH+ 80+ N3 {ANCRESOZT {3 CBLLCO3H = 9C + 14H + 50 5 {@C811CO3HT {McM

MNCATECO2 = 7C+ BH+ 90+ N 3 {aMNCATECOZH {1 k02 = 9C+ 15H + 30 5 {2C9e02 {Mcm

DNCRESOOH = 7C+ B8H + 100 + 2N 5 {aDNCRESOOHX {1 3v02 = 9C+ 15H + 4 5 {2cq702r {Mcm3

MNNCATCOOH = 7C+ BH + 110 + 2N 5 {AMNNCATCOOHT {3 9802 = 9C + 15H + 50 5 {@C98023 MCME

TLBIPERNO3 = 7C+ 9H+ BO+ N3 {aTLBIPERNO3T {1 C3E0O0H = 9C+ WH+ 30 5 {2CI600H} {Mcm

TLEMUCNO3 = 7C+ SH+ 70+ N3 {aTLENMUCNO3H {3 C3700H = 9C+ 1H + 4 5 {aCq700H {Mcm3

NCRESOOH = 7?0+ 9H+ 80+ N3 {INCRESOOHK { C9800H = 9C + 1kH + 50 5 {@C3800HY MM}

MNCATECOOH = 7C+ SH+ 50+ N 3 {aMNCATECOOHT {1 {9C (CHON)}

{8C (CHO)Z C89PAN = 9C+ 13H + 50 + N 3 {aCATPANF {McM3

(8BCO2 = 8C+ 11H + 20 5 {aC8BCo2T {MCM C9PANZ = 9C + 13H + KO + N 3 {@CiPANZY MM}

721C03 = 8C + 11H + 50 5 {@C?21Co3 {Mcm3 CB1IPAN = 9C+ 13H + 70+ N5 {@CALLPANY {McM?

(BBCCO = 8C+12H+ 0 5 {@C8BCCOY {Mcm3 C3ENO3 = 89C + 15H + 40 + N 35 {2C9ENO3F {Mcm3

CBBCOOH = 8C+ 12H + 20 5 {@C8BCOOHT {MCM} C98NO3 = 9C + 15H + KO + N 3 {@C38NO3Y MM}

CP2LCHO = 8C + 12H + 30 5 {@C?721CHOY {Mcm3 {(9 aromatics (lumped)?}

NORPINIC = 8C + 12H + 40 5 {@NORPINICY {Mcm3 LTMB = 9C + 12H 5 {aLTMB} {trimethylbenzenes}
C?72LCO3H = 8C+ 12H + 50 5 {aC721C03H} {MCM} {10C (CHOY}

(8502 = 8C +13H + 30 5 {28502 {Mcm3 €109¢0 =10C + 10H + 30 5 {2C109Co {Mcm?

8902 = 8C +13H + 30 5 {28902 {Mcmz PINALOZ =10C + 13H + 40 5 {@PINALOZ} {Mcme

(81102 = 8C+ 13H + 40 5 {0C81102 {McM PINALOOH =10C + 14H + 4o 5 {QPINALOOH} MM}

(8L02 = B8C +13H + 40 5 {2802 {Mcme 10902 =10C + 15H + 40 5 {2c10902 Mcm

(81202 = 8C+ 13H + 50 5 {aCal202r {MCM (9603 =10C + 15H + 40 5 {aC9kCo3r {McM

(81302 = 8C+ 13H + 50 5 {0C81302 {MCM C10L02 =10C + 15H + 50 5 {@C10k02Y MM}

(8BC = 8C + 14H 5 {ad8BCr {Mcm3 APINENE = 10C + 1EH 5 {@APINENE} {MCM: alpha pinene}
CB500H = 8C+ 14H + 30 5 {@C8500H {MCM BPINENE = 10C + 1BH 5 {@BPINENE} {MCM: beta pinenel
CB1100H = 8C+ 14H + 4O 5 {9C81100H} {McM CARENE = 10C + 1EH 5 {@CARENEZ} {carene}

CBEOOH = 8C + 14H + 40 5 {@C8LOOHY {Mcm3 SABINENE = 10C + 1EH 5 {@SABINENE} {sabinene}

C8L200H = 8C+ 14H + 50 5 {9C81200H} {MCM CAMPHENE = 10C + 1BH 5 {@CAMPHENEZ {camphene}

C81300H = 8C+ 14H + 50 5 {2C81300H} {McmM PINAL =10C + 1kH + 20 5 {QPINAL} {MCM: pinonaldehyde}
C8900H = B8C + 14H + 30 5 {@C8900H {Mcm3 PINENOL =10C + 1tH + 20 5 {@PINEOLY {pinenol}

CBL000H = 8C + 14H + 4O 5 {@C81000HT {MCM APINAOO =10C + 1kH + 30 5 {@APINAOO} {stabilized APINOOA~ not in MCM}
81002 = 8C+ 13H + 40 5 {0Ca1002r {MCM APINBOO =10C + 1kH + 30 5 {@APINBOO MM}

{C8 (CHO) aromatics} MENTHENEONE =10C + 1kH + 30 5 {@MENTHENEONE} {8-00H-menthen-L-one- Taraborrelli.
STYRENE = 8C+ 8H 5 {@STYRENE} {styrene} pers. comm-. not from MCM}

STYRENOZ = 8C+ SH+ 30 5 {@STYRENOZ2} {} PINONIC =10C + 1kH + 30 5 {@PINONICH {MCM: pinonic acid}
LXYL = 8C + 10H 5 {alXyLr {xylenel} C10900H =10C + 1tH + 40 5 {@C10900H {McM3

EBENZ = 8C + 10H 5 {QEBENZ} {ethylbenzene} PERPINONIC =10C + 1kH + 40 5 {@PERPINONICH MCME

STYRENOOH = 8C+ 10H + 30 5 {@STYRENOOHZ {} CLO0E00H =10C + 1kH + 50 5 {@C10ROOHY MM}




mecca-spc: EMAC/MOM mechanism species

BPINAOZ =10C + 17H +
OHZ2MENTHENEONE = 10C + 17H +
Taraborrelli. pers. comm.. not
ROERLO2 =10C + 17H +
BPINENE. ref30149}

ROOERLOZ2 =10C + 17H +
BPINENE. ref30149}

ROER302 =10C + 17H +

BPINENE. ref3019}

OHMENTHENEONEOZ = 10C + 17H +
Taraborrelli- pers. comm.. not
BPINAOOH = 10C + 18H +
ROER300H = 10C + 18H +
ref3019}

{10C (CHON)}

PINALNO3 =10C + 13H +
CLOPANZ = 10C + 15H +
CL0ENO3 = 10C + 15H +
BPINANO3 =10C + 17H +
ROERINO3 = 10C + 17H +
from BPINENE- ref30152}
ROER3NO3 = 10C + 17H +
from BPINENE- ref30152}
ROOERINO3 = 10C + 17H +

radical from BPINENE. ref3019}
{10C (lumped)}

LAPINABOZ =10C + 17H +
1:2)}

LAPINABOOH =10C + 18H +
1)}

LNAPINABO2 = 10C + 1kH +
LNBPINABOZ =10C + 1EH +
LAPINABNO3 =10C + 17H +
1:2)}

LNAPINABOOH =10C + 17H +
LNBPINABOOH =10C + 17H +

{C10 aromatics (lumped)}
LHAROM = 11C + 14H
DIET35TOL(from MCM)Z

30 5 {@BPINAOZ}

40 5 {@20HMENTHENEONE}
from MCM}

40 5 {IROERLOZ}

50 5 {aROOER1LO2}

50 5 {3ROER302}

50 5 {@OHMENTHENEONEQOZ}
from MCM}

30 5 {@BPINAOOH}

50 5 {@ROER300H}

50 + N 3 {APINALNOIX

BO + N 3 {dCLOPANZT

BO + N 3 {dCLOENOIT

4o + N 3 {ABPINANOIX

50 + N 3 {dROLRINOIF

BO + N 3 {AROLRANOIF

BO + N 3 {AROOLRINO3F
30 5 {@LAPINABOZ}
30 5 {@LAPINABOOH}
50 + N 3 {dLNAPINABOZYH
50 + N 3 {dLNBPINABOZY
40 + N 3 {ILAPINABNO3}
50 + N 3 {dLNAPINABOOHY
50 + N 3 {ILNBPINABOOHY

5 {@LHAROMZ

MM
{2-0H-8-00H-menthen-L-one-

{cyclo-oxy peroxy radical from
{cyclo-peroxy peroxy radical from
{cyclo-oxy peroxy radical from
{2-0H-8-00H_menthen-k-peroxy radical-
{McmM

{cyclo-oxy hydroperoxide from BPINENE-

MMz
MMz
{McM
MMz
{nitrate from cyclo-oxy peroxy radical
{nitrate from cyclo-oxy peroxy radical

{nitrate from cyclo-peroxy peroxy

{APINAOZ2 and APINBOZ lumped (ratio
{APINAOOH and APINBOOH lumped (ratio
{.E5 NAPINAOZ + .35 NAPINBOZZ}

{.8 NBPINAOZ + .2 NBPINBOZ}
{APINANO3 and APINBNO3 lumped (ratio

{.E5 NAPINAOOH + .35 NAPINBOOH}
{.8 NBPINAOZ + .2 NBPINBOZ}

{higher aromatics: model compound

{ F }

LFLUORINE =F 5 {@LFLUORINE} {lumped F species}

{ (1 }

@} =Q 5 {oCl} {chlorine atom}

(12 = 2C1 5 {9Cl_2r {chlorine}

C10 = +0 3 {aClor {chlorine oxide}

HC1 =H+ 5 {QHC1} {hydrochloric acid}

HOC1 =H+ 0+ (1 5 {@HOC1Z {hypochlorous acid}

(1202 =21l + 20 5 {aCl_20_2% {dichlorine dioxide}

0C10 =( +20 5 {00C102 {chlorine dioxide}

CINO2 =(C +20+N 5 {@CINO_2} {nitryl chloride}

CINO3 =l +N+ 30 5 {aCINO_3} {chlorine nitrate}

CC14 = C + 4C1 5 {aCCl_Y4r {tetrachloro methane}

CH3C1 =(C+3H+ 5 {aCH_3C1} {chloromethane}

CH3CC13 =2C + 3H + 3 5 {@CH_3CC1_3% {1.1.1-trichloroethane = methyl
chloroform = MCF}

(Fecle =(C+cfF +20 5 {oCF_2Cl_2¥ {dichlorodifluoromethane = Fl2}
(FC13 =(C+F+ 3 5 {aCFCl_3} {trichlorofluoromethane = F11}
LCHLORINE = 5 {aLCHLORINEY {lumped (1 species}

{ Br }

?/10

Br = Br 5 {aBr} {bromine atom}

Bre = 2Br 5 {@Br_c} {bromine}

Bro =Br + 0 5 {aBro} {bromine oxide}

HBr =H+Br 5 {aHBr} {hydrobromic acid}
HOBr =H+ 0 +Br 5 {@HOBr} {hypobromous acid}
BrNO2 =Br + N+ 20 5 {@BrNO_c2% {nitryl bromide}
BrNO3 =Br + N+ 30 5 {aBrNO_3} {bromine nitrate}
BrCl =Br + (1 5 {@BrCl1} {bromine chloride}
CH3Br =Br + C +3H 5 {oCH_3Br} {bromomethane}
CF3Br =Br + 3F + C 5 {oCF_3Br} {Halon 1301}
(F2C1Br =Br+2F + (1 +C 5 {aCF_2C1Br} {Halon 1211}
CHC1eBr =C+H+ 20 +Br 5 {@CHC1_eBr} {3

CHC1Br2 =C+H+{ +3Br 5 {@CHC1Br_ 2} {3

(H2C1Br =C+2H+C +Br 5 {aCH_2C1Br} {3

(HeBre =C+2H+ 2Br 5 {aCH_eBr_e2} {3

CHBr3 =(C+H+ 3Br 5 {@CHBr_33 {3

LBROMINE = Br 5 {aLBROMINE} {lumped Br species}
{ I }

I =1 3 {oI? {iodine atomic ground state}
Ie =21 3 {0l 2} {molecular iodine}
10 =I+0 3 {aI0F {iodine monoxide radicall}
0I0 =I+20 5 {@0I0} {3

1202 =20 + 21 3 {0I_20_23 {3

HI =H+1I 5 {aHIF {thydrogen iodide}
HOT =H+0+1 5 {@HOT} {hypoiodous acid}
HIO3 =H+ I+ 30 5 {@HIO_3% {3

INOZ =I+N+ 20 5 {@INO_C} {iodine nitrite}
INO3 =I+N+ 30 5 {@INO_3} {iodine nitrate}
CH3I =(C+3IH+1I 3 {aCH_31} {iodomethane}

CHeIZ =(C+2H+2I 5 {oCH_2I_2Y {diiodomethane}
C3H?I =3C+ H+1I 5 {@CH_3CHICH 3% {2-iodopropane}

Il =I+( 5 {0IC1} {iodine chloride}
CHeC1I =(C+2H+A+1 5 {aCH_2C1Tr {chloroiodomethane}
IBr =1+8Br 5 {aIBr} {iodine bromide}
IPART =21 3 {@l(part)? {iodine particles}
{ S T

S =S 5 {ast {sulfur atomic ground statel}
SO =S +0 5 {aSor {sulfur monoxide}
So2 =S + 20 5 {@S0_¢2} {sulfur dioxide}
S03 =S+ 30 5 {@S0_3} {sulfur trioxide}
SH =S +H 5 {@SH} {3

HE2S0Y =2H + S + 40 3 {@H_2S0_4r {sulfuric acid}
CH3SO3H =(C+4H+ S+ 30 5 {@CH_3S0_3H} {MSA: methane sulfonic acid?}
DMS =2C+EH + S 5 {@DMSH {dimethyl sulfide}
DMSO =eC+EH+S+0 5 {@DMSO} {dimethyl sulfoxide: CH3SOCH3}
CH3S02 =C+3H+S+20 5 {@CH_380_¢2r {3

CH3S03 =C+3H+S+ 3 5 {@CH_3S0_3% {3

0CS =C+S+0 5 {@0CSt {3

LSULFUR =3 5 {@LSULFURZ {lumped S species?}
{ Hg T

Hg = Hg 5 {@Hg} ny

Hgo =Hg + 0 5 {@Hg0} {3

HoCl =Hg + (1 5 {@HgC1? {3

HgC12 = Hg + 2C1 5 {@HgCl_2} {1
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HgBr = Hg + Br 5 {@HgBr} {3

HgBre = Hg + 2Br 5 {@HgBr_g% {3

C1HgBr =Hg + (1 + Br 5 {@ClHgBr} {3

BrHgOBr =Hg + 0 + 2Br 5 {@BrHg0Br} {3

C1Hg0Br =Hg + 0+ (Cl +Br 5 {@C1HgOBr} {3

{--- mz_pj_20070209+}

{ Pseudo Aerosol }
NO3m_cs =N+ 30 5 {aNO_3A-\ag?} {3

Hp_cs =H 5 {@HA+\ag} {3

RGM_cs = Hg 5 {@Ho\ag} {from reactive gaseous Hg}
{--- mz_pj_20070209-}

{ Dummies ¥
Dummy = Ignore 5 {@Dummy} {just a dummy}

{ mz_pj_20070k21+}

{ 03 Budget Tracers (via evalg2.3.rpl) =——-----===-=-- ¥

03s
L03s
{ mz_pj_20070621-3}

30
Ignore

{ mz_rs_20100227+}

5 {00_3(s)2
3 {@L0_3(s)}

{only for MIML. not used in MIM2:}

{strat. ozonel}
{lost strat. ozone}

LHOC3HEO2 =3C+ 7H+ 30 5 {@CH_3CH(0_2)CH_20H} {hydroxyperoxyradical from propene+OH}
LHOC3HEOOH =3C+ 8H + 30 3 {@CH_3CH(OOH)CH_20H} {(3HLOHOOH = hydroxyhydroperoxides
from C3HE}

IS02 =5C+9H + 30 5 {9IS02} {isoprene (hydroxy) peroxy radicals}
ISON = 5C + N 5 {@ISON {organic nitrates from ISO2 and
CEHA+NO3}

ISOO0H = 5C + 10H + 30 5 {@ISO0H} {isoprene (hydro) peroxides}

MVKO2 =4C+ 7H + K0 5 {amMvkoz2} {MVK/MACR peroxy radicals}

MVKOOH =4C + 8H + 40 5 {aMVKOOHZ {MVK hydroperoxides}

NACA =2C+3H+40 + N 5 {aNACAY {nitro-oxy acetaldehyde}

{ mz_rs_20100227-2

{ mz_ab_20100908+}

{ ions ¥

0p = 0 + Pls 5 {Q0A+} {0+}

02p = 20 + Pls 3 {d0_2a+h {02+}

Np = N + Pls 5 {aNa+} {N+}

N2p = oN + Pls 5 {aN_2a+} {N2+}

NOp = 0+N + Pls 3 {dNOA+} {NO+}

em = Min 3 {der-} {electron}

kdmol = Ignore 5 {@kd/mol} {released energy}

{ mz_ab_20100908-}

{ op_pj_20130723+}

{ additional diagnostic tracers =============--- ¥

(FC13 ¢ =(C+F+ 3 5 {a(CFC1_3)_c} {trichlorofluoromethane = F11l}
(Fecle_c =C+cF+e2d 3 {9(CF_2C1_2)_c} {dichlorodifluoromethane = Fl2}
N20_c =0+ 2N 3 {@(N_20)_c} {nitrous oxide}

(H3C(13_c =2C + 3H + 3(1 5 {@(CH_3CC1_3)_c} {1.111-trichloroethane = methyl
chloroform = MCF}

(FeC1Br_c =Br +2F + (1 +C 5 {Q(CF_2C1Br)_c} {Halon 1211}

(F3Br_c =Br +3F +(C 5 {@(CF_3Br)_c} {Halon 1301}

{ op_pj_P0130723-}

{ mz_at_20131015+ needed for ORACLE.rpl}
{ Organic Condesable Gases and VOCs

LTERP
LALKY
LALKS
LAROL
LAROZ
LOLEL
LOLEZ
LfPOGO2
LfPOGO3
LfPOGOY
LbbP0GO2
LbbP0GO3
LbbPOGOY
LfS0GsvOl
LbbS0GsvOl
LfSOGivOL
LfS0GivO2
LfS06ivO3
LbbS0GivOL
LbbS06ivO2
LbbS06ivO3
LbS06vOL
LbS06vO2
LbS06vO3
LbS0GvOY
Lb0SO06vOL
Lb0S06GvO2
Lb0S06vVO3
LaS0Gv0L
LaSo6vO2
LaSo6vO3
LaS0oGvO4
La0S06v0L
La0So6vO2
La0S0GvO3

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

@ e e e e e e s e e s e s s e e s e s s s s s s s s s s s e s e s e g

B

{ mz_at_20131015- needed for ORACLE.rpl}

{xxxxx END:

{aLTERP} {terpenes}
{QLALKY} {alkanes?}
{aLALKS} {alkanes?}
{aLAROL} {aromatic VOC
{dLARO2} {aromatic VOC}
{aLOLEL} {olefins}
{aLOLEZ} {olefins}
{aLfPOGOE} {FF condensable
{aLfPOGO3} {FF condensable
{aLfPOGO4Y {FF condensable
{adLbbPOGOC} {BB condensable
{aLbbPOGO3> {BB condensable
{aLbbPOGOY} {BB condensable
{dLfS0GsvOLl} {sFF condensable
{aLbbS0GsvO1} {sBB condensable
{aLfS0GivOl}Y {iFF condensable
{aLfS0GivO2} {iFF condensable
{aLfS06ivO3} {iFF condensable
{@LbbS06ivOl} {iBB condensable
{@LbbS06ivO2} {iBB condensable
{@LbbS06ivO3} {iBB condensable
{aLbS06vOL} {Bio condensable
{dLbS0GvO} {Bio condensable
{aLbS0GvO3} {Bio condensable
{aLbS0GvO4} {Bio condensable
{dLb0S0GVOLY {Bio condensable
{aLb0S0GvO2} {Bio condensable
{aLb0S06vO3} {Bio condensable
{dLaS06vO1} {Ant condensable
{aLaSo6v02r {Ant condensable
{dLaS06vO3} {Ant condensable
{dLaS0GvO4} {Ant condensable
{aLa0S06v01} {Ant condensable
{dLa0S06v02} {Ant condensable
{dLa0S0GvO3} {Ant condensable

gas-phase species from gas_mom=Ypub.spc ¥¥xxx}

{xxxx START: aerosol species (phase 1) from agueous.spc *¥xx}

{

{ aerosol mode: 0OL#

{

{ neutral species

{ 0

02_all = IGNORE: {d0_\agh {oxygen}

03_all = IGNORE: {d0_F\agh {ozonel}

{ H

OH_a0l = IGNORE: {a0H\ag}t {hydroxyl radicall}
HO2_all = IGNORE: {adHO \agh {perhydroxyl radical}
H20_a0l = IGNORE: {dH 20\agh {water}

H202_a0l = IGNORE: {aH 20 \agt {hydrogen peroxide}
{ N

NH3_a0l = IGNORE: {ANH_3\agh {ammonia}

NO_a0l = IGNORE: {aNO\agh {nitric oxidel}
NO2_a0l = IGNORE> {aNO_c\agh {nitrogen dioxide}

gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
gas
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mecca-spc: EMAC/MOM mechanism species

NO3_all = IGNORE: {aNO_Nagh {nitrogen trioxide}

HONO_a0l = IGNORE: {aHONO\agh {nitrous acid}

HNO3_a0l = IGNORES {aHNO_F\agh {nitric acid}

HNOY_a0L = IGNORE: {aHNO_"\agh {pernitric acid}

N205_a0lL = IGNORE: {aN_20 S\agh {dinitrogen pentoxide}

{ C }
{1Cr

CH30H_a0l = IGNORE: {aCH_30H\aght {methanol}

HCOOH_a0l = IGNORE: {aHCOOH\agk+ {formic acid}

HCHO_a0l = IGNORE: {aHCHO\aghk {methanal (formaldehyde)}
(H302_a0l = IGNORE: {dCH_300\agk {methylperoxy radical}

CH300H_a0l = IGNORE: {aCH_300H\agk {3

C02_all = IGNORES {aC0_\agh {carbon dioxide}

{2C

CH3C02H_all = IGNORES {aCH_3CO0H\agk {acetic acid}

PAN_a0L = IGNORE: {aPAN\agk {peroxyacetylnitrate}

(2H502_a0L = IGNORE: {aC 2H 50 2\agh {ethylperoxy radicall}

CH3CHO_a0L = IGNORE: {aCH_3CHONaghr {acetaldehyde}

{3C

CH3COCH3_a0l = IGNORES {aCH 3COCH F\agr  {acetonel

{ 1 ks
(C1_all = IGNORE: {aCl\agt {chlorine atom}

C12_all = IGNORE: {aCl_\agh {molecular chlorine}

HC1_a0l = IGNORE: {aHCIN\aok {hydrogen chloride}

HOC1_a0lL = IGNORE: {@HOCIN\agh {hypochlorous acid}

{ Br }
Br_a0l = IGNORE3 {dBr\agh {bromine atom}

Br2_all = IGNOREY {aBr_ 2\agh {molecular bromine}

HBr_a0l = IGNORE: {@HBr\aght {hydrogen bromide}

HOBr_a0l = IGNORE: {aHOBr\agh {hypobromous acid}

BrCl_all = IGNORESY {@BrCl\agh {bromine chloride}

{ I T
Ic2_all = IGNORE: {0 _\aoh {molecular iodinel}

10_all = IGNORE: {dI0\aghk {iodine monoxide radical}

HI_a0l = IGNOREs {aHIN\aghk {hydrogen iodide}

HOI_a0l = IGNORE: {@HOT\aght {hypoiodous acid}

IC1_ a0l = IGNORES {dICl\aghk {iodine chloride}

IBr_al0l = IGNORES {dIBr\aght {iodine bromide}

HI03_a0l = IGNORE: {aHIO I\agh {iodic acid}

{ S }
S02_all = IGNORE: {aS0_\agh {sulfur dioxide}

H2S04_all = IGNORES {dH 250 4\agh {sulfuric acid}

DMS_a0l = IGNORE: {aDMS\aok {dimethyl sulfide: CH3SCH3}
DMSO_all = IGNORE: {aDMSO\agh {dimethyl sulfoxide: CH3SOCH3}

{ Hg 3
Ho_all = IGNOREY {aHg\agt {mercury}

Hg0_all = IGNORE: {dHgO\agh {
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HgOH_a0l = IGNORE: {aHgOH\aot {
HgOHOH_a0l = IGNORE: {@Hg(OH)_P\ag} {1
HgOHC1_all = IGNORE: {aHg(0H) C1\agh {
HgCl2_all = IGNORE: {@dHgCl_2\agh {r
HgBre_all = IGNORE: {aHgBr “\agt {3
HgS03_all = IGNORE: {@HgSO0_F\agh {
(1HgBr_all = IGNORE: {dCIHgBr\agh {r
BrHg0Br_all = IGNORE: {@BrHgOBr\aght {
(1Hg0Br_all = IGNORE: {dCIHgOBr\ag}t {
{ ions }
{ 0 }
02m_a0l = IGNORE: {20_c2a-\agh {
OHm_a0l = IGNORE: {d0HA-\agh {r
{ H ¥
Hp_a0l = IGNORE: {adHA+\agh {3
{ N }
NH4p_a0l = IGNORE: {aANH Ya+\agh {ammonium}
NO2m_a0l = IGNORE: {aANO_2A-\agh {nitrite}
NO3m_all = IGNORE: {aNO_3a-\agh {nitrate}
NOYm_a0l = IGNORE: {aNO_Ha-\agh {peroxy nitrate}
{ C }
{1C
C03m_all = IGNORE: {dCO_da-\agh {3
HCOOm_a0L = IGNORE: {@HCOOA-\ag}k {formate}
HCO3m_all = IGNORE: {@HCO_3a-\agh {hydrogen carbonate}
{2C
CH3COOm_a0L = IGNORE: {dCH_3C00A-\agh {acetate}
{ a ¥
Clm_a0l = IGNORE: {aCla-\agt {chloride}
(12m_a0l = IGNORE: {aCl_2A-\agh {
C10m_a0l = IGNORE: {adCl0Aa-\aghk {3
C10Hm_a0L = IGNORE: {dClOHA-\agt {3
{ Br }
Brm_a0l = IGNORE: {dBra-\agh {bromide}
Br2m_a0l = IGNORE: {dBr_ca-\aght {3
Brom_a0l = IGNORE: {aBrOa-\aghr {3
BrOHm_a0l = IGNORE: {@BroOHA-\agh {r
BrCl2m_a0ll = IGNORE: {aBrCl_2a-\agh {3
BreClm_a0L = IGNORE: {@Br 2Cla-\agh {3
{ I T
Im_a0l = IGNORE: {adIa-\ag} {iodide}
I02m_ a0l = IGNORE: {dI0_ca-\agh {3
I03m_a0l = IGNORE: {010 3A-\agh {iodate}
IC12m_ a0l = IGNORE: {dIC1_2a-\agh {r
IC1Brm_a0l = IGNORE: {dIC1Bra-\agh {3



mecca-spc: EMAC/MOM mechanism species

IBrem_all = IGNORES {21Br_c2a-\aghk {+

{ S

S03m_a0lL = IGNOREY {0S0_3a-\agh {3

S03mm_a0l = IGNORES {aS0_3a<2->\agh {sulfite}

SO4m_a0l = IGNORES {aS0_Ha-\agh {+

SO4mm_a0l = IGNORE: {050 _Ha<2->\agh {sulfate?

S05m_a0l = IGNORES {aS0_5a-\aghk {

HS03m_a0L = IGNORE: {aHS0_3da-\agh {hydrogen sulfite}
HSOUm_a0l = IGNORE: {dHSO_Ha-\agh {hydrogen sulfate}
HS05m_a0ll = IGNORES {aHSO_5a-\agh {

CH3S03m_a0l = IGNORES {aCH_3S0_3a-\agh  {MSA aniont
CH20HS03m_a0l = IGNORE: {dCH_20HSO_3a-\agh {1

{ Hg

Hgp_all = IGNORES {aHgA+\agh {

Hopp_all = IGNORE: {aHga<2+>\agh {r

HgOHp_a0l = IGNORE: {aHgOHA+\aghr {3

HgClp_a0l = IGNORES {aHgCla+\agh {

HgC13m_a0l = IGNORES {aHgCl_3a-\agh {r

HgC1l4mm_a0l
HgBrp_all
HgBr3m_a0L
HgBrimm_a0l
HgS032mm_a0ll

= IGNORE: {@HgCl_Ha<E->\agh {3
= IGNORE: {adHgBra+\agh {3
= IGNORE: {dHgBr 3a-\agt {3
= IGNORE: {aHgBr Ha<g->\agh {3

IGNORE: {@Hg(S0_3)_Pa<@->\ag} {}

{

{ dummies

{

D10_a0l = IGNORE: {adD_lO\agh {}

D20_a0l = IGNORE: {aD_c0\agh {3

DAHp_a0l = IGNORE: {adDAHA+\agk {3

DA_a0l = IGNORE: {adDANagh {3

DAm_a0l = IGNORE: {aDAr-\agk {3

DGtAi_all = IGNORE: {aDGtAiNagh {3

DGtAs_all = IGNORE: {aDGtAs\agh {3

PROD1_a0l = IGNORE: {aPRODINagh {3

PRODZ_a0l = IGNORE: {dPRODENagh {3

Nap_a0l = IGNORE: {dNar+\agh {dummy cation}
{xxxx END:  aerosol species (phase 1) from agueous.spc *xxx}

{SETFIX H20_a

x is done via xmeccal}
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mecca-egn: EMAC/MOM mechanism equations

#INLINE FA0_GLOBAL

CHARACTER(LEN=%)- PUBLIC. PARAMETER :: &

timestamp = 'xmecca was run on 2015-11-14 at

gas_spc_file

aqueous_spc_file

gas_egn_file

aqueous_eqgn_file
gas_spc_file_sum
aqueous_spc_file_sum
gas_eqgn_file_sum
aqueous_eqgn_file_sum

rplfile
wanted
diagtra
rxnrate
tagdbl

cfile
S

LOGICAL~ PARAMETER :: REQ_MCFCT

#ENDINLINE

#INLINE FA0_GLOBAL

INTEGER-

INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER
INTEGER
INTEGER-
INTEGER
INTEGER
INTEGER-
INTEGER
INTEGER
INTEGER-
INTEGER
INTEGER
INTEGER-
INTEGER
INTEGER
INTEGER-
INTEGER
INTEGER

PARAMETER~ PUBLIC ::

PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA

= T-py=--=———- 1 sgromov mpc
= "-rw-rw---- 1 sgromov mpc
= '-ry-----—-—- 1 sgromov mpc
= "-rw-rw---- 1 sgromov mpc
= '2y0?k bE3'- &
= '549u5 9" &
= '29:03  313'. &
= '12944 k' &
= 1C0S' &
= "(((Tr 8& (G || Het) 8&
= 'l_| 8(
='n" &
= 'n'

) | = .FALSE.

APN =1
DIMENSIONCAPN) :: ind_02_a
DIMENSIONCAPN) :: ind_03 a
DIMENSIONCAPN) :: ind_OH_ a
DIMENSIONCAPN) :: ind_H02_a
DIMENSIONCAPN) :: ind_H20_a
DIMENSIONCAPN) :: ind_H202_a
DIMENSIONCAPN) :: ind_NH3_ a
DIMENSIONCAPN) :: ind_NO_a
DIMENSIONCAPN) :: ind_NO2_a
DIMENSIONCAPN) :: ind_N03_a
DIMENSIONCAPN) :: ind_HONO_a
DIMENSIONCAPN) :: ind_HNO3_a
DIMENSIONCAPN) :: ind_HNOY_a
DIMENSIONCAPN) :: ind_N205_a
DIMENSIONCAPN) :: ind_CH30H_a
DIMENSION(APN) :: ind_HCOOH_a
DIMENSIONCAPN) :: ind_HCHO_a
DIMENSIONCAPN) :: ind_CH302_a
DIMENSIONCAPN) :: ind_CH300H_a
DIMENSIONCAPN) :: ind_C02 a
DIMENSIONCAPN) :: ind_CH3C02H_a
DIMENSIONCAPN) :: ind_PAN_a
DIMENSIONCAPN) :: ind_(2H502_a
DIMENSIONCAPN) :: ind_CH3CHO_a
DIMENSIONCAPN) :: ind_CH3COCH3_a
DIMENSIONCAPN) :: ind_Cl_a
DIMENSIONCAPN) :: ind_(l2_a
DIMENSIONCAPN) :: ind_HCl_a
DIMENSIONCAPN) :: ind_HOCl_a
DIMENSIONCAPN) :: ind_Br_a
DIMENSIONCAPN) :: ind Br2_a
DIMENSIONCAPN) :: ind_HBr_a
DIMENSIONCAPN) :: ind_HOBr_a
DIMENSIONCAPN) :: ind Br(l_a
DIMENSIONCAPN) :: ind_I2 a
DIMENSIONCAPN) :: ind_I0_a
DIMENSIONCAPN) :: ind HI_a

19:50:1k by sgromov on machine hydra05'- &

b3k25 Nov 14 17:48 gas_mom.spc'a &
ayyy4 Apr 19 2010 aqueous-spc'. &

320486 Nov 14 11:20 gas_mom.egn'. &
577k Jul 13 2010 agueous-egn'. &

oOooooooooooOoO oo oo ooooooooooooooooooo oo o

INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGERA
INTEGER-
INTEGER
INTEGERA
INTEGER-
INTEGER
INTEGERA
INTEGER-
INTEGER
INTEGERA
INTEGER-
INTEGER
INTEGERA
INTEGER-
INTEGER-
INTEGERA
INTEGER-
INTEGER-
INTEGERA
INTEGER-
INTEGER-
INTEGERA
INTEGER-
INTEGER-
INTEGER-
INTEGER-
INTEGER-
INTEGERA
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGER-
INTEGER
INTEGER-
INTEGERA
INTEGER-
INTEGER-
INTEGERA
INTEGER-
INTEGER-
INTEGER-
INTEGER-
INTEGER-

PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA
PUBLICA

DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::
DIMENSIONCAPN) ::

ind_HOI_a
ind_ICl_a
ind_IBr_a
ind_HI03 a
ind_S02_a
ind_H2S0Y4_a
ind_DMS_a
ind_DMSO_a
ind_Hg_a
ind_Hg0_a
ind_HgOH_a
ind_HgOHOH_a
ind_HgOHC1_a
ind_Hg(l2_a
ind_HgBre_a
ind_HgS03_a
ind_C1HgBr_a
ind_BrHg0Br_a
ind_C1Hg0Br_a
ind_02m_a
ind_OHm_a
ind_Hp_a
ind_NH4p_a
ind_N02m_a
ind_N03m_a
ind_NO4m_a
ind_C03m_a
ind_HCOOm_a
ind_HCO3m_a
ind_CH3C00m_a
ind_Clm_a
ind_Clem_a
ind_C10m_a
ind_C10Hm_a
ind_Brm_a
ind_Breém_a
ind_Brom_a
ind_BrOHm_a
ind_BrCl2m_a
ind_Br2Clm_a
ind_Im a
ind_I02m_a
ind_I03m_a
ind_ICl2m_a
ind_IC1Brm_a
ind_IBrem_a
ind_S03m_a
ind_S03mm_a
ind_SO4m_a
ind_SO4mm_a
ind_S05m_a
ind_HS03m_a
ind_HSO4m_a
ind_HS05m_a
ind_CH3S03m_a
ind_CH20HS03m_a
ind_Hgp_a
ind_Hgpp_a
ind_HgOHp_a
ind_HgClp_a
ind_HgCl3m_a

Oo0oOo0oo0oo0oo0oo0oOo0o0 o0 oo oooDo o oo oooooD o oo oo oDoDooD o oo oooDoDoD oo oo oooDoDo o oDoDoDooDooooo o
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mecca-egn: EMAC/MOM mechanism equations
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind HgCl4mm_a
INTEGER- PUBLIC. DIMENSIONCAPN) :: ind_HgBrp_a
INTEGER+ PUBLIC. DIMENSIONCAPN) :: ind_HgBr3m_ a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind_HgBrimm_a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind_HgS032mm_a

INTEGER. PUBLIC. DIMENSIONCAPN) :: ind_D10_a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind_D20_a
INTEGER. PUBLIC. DIMENSIONCAPN) :: ind _DAHp_a
INTEGER+ PUBLIC. DIMENSIONCAPN) :: ind_DA_a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind_DAm_a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind DGtAi_a
INTEGER- PUBLIC. DIMENSIONCAPN) :: ind_DGtAs_a
INTEGER~ PUBLIC. DIMENSIONCAPN) :: ind PR0D1_a
INTEGER- PUBLIC. DIMENSIONCAPN) :: ind_PR0ODZ_a
INTEGER- PUBLIC. DIMENSIONCAPN) :: ind_Nap_a
#ENDINLINE {above lines go to messy_mecca_kpp_globall}
#INLINE FH0_UTIL
! from xmecca:
SUBROUTINE initialize_indexarrays
USE messy_mecca_kpp_global ! ind_XYZ_a(:) arrays
USE messy_mecca_kpp_parameters | ind XYZ a## scalars
IMPLICIT NONE
END SUBROUTINE initialize_indexarrays
#ENDINLINE {above lines go to messy_mecca kpp_util}
{xxxxx START: gas-phase chemistry from gas_mom.egn %¥xxx}
#INLINE F90_GLOBAL
! variable declarations from gas.egn:
|
! inorganic and Cl chemistry:
REAL :: k_HO2_H02. k_N03 NO2. k_NO2_H02. k_HNO3_OH. k_CH300H_OH- &
k_C10_C10+ k_Br0_NO02- k_I_NO2+ k_DMS_OH~ k_CH200_S02
REAL :: k_03s ! used in some *.rpl files
! new methane chemistry:
REAL :: beta_null_CH3N03+ beta_inf_CH3NO3+ beta_C(HINO3- &
k_NO2_CH302+ k_CH200_NOZ~ beta_CPHSNO3~ k_CEH502 NO2

L LU | L | L L | I 1}
OoOoooooooooooo o

! only for miml. see miml.rpl:
REAL :: k_Pr02_H02. k_Pr02_N0- k_Pro2_CH302
REAL :: KO_NO_HOZ2+ k1d_NO_HO2. klw_NO_HO2. k2d _NO_HO2. k2w_NO_HO0Z. &

alpha_NO_H02. beta_N0O_H02. G7?402a_yield
! end of miml block
I
! organic chemistry (MIM. MAMa MOM...):
REAL :: k_CH3C03_N02+ k_PAN_M
REAL(dp) :: KROZNO- KAPHOZ. KAPNO- KRO2NO3- KNO3AL
! maximum no. of C atoms the rate coefficients are calculated for:
INTEGER. PARAMETER :: MAXnC = 12
INTEGER :: nCi | nC index runner
! carbon nos. to calculate the lookup table for ROZ+HOZ2 rate coeffs.. etc.:
INTEGER- PARAMETER :: nC(MAXnC) = (/ (nCianCi=14MAXnC) /)
REAL(dp) :: KRO2HOZ(MAXnC)
REAL :: KHSB. KHSD- KIEHS. KIEHSZ1Y+ KLEHSZYL~ KLSHSDHB- KI4HSAL. &

KL5HS24VYNAL ~ KL5HSY2VYNAL~ KHYDEC
REAL :: J_IC3H?NO3- J_ACETOL. J_HPALD- J_KETENE
REAL(dp) :: ROZ ! sum of peroxy radicals
REAL(dp) :: k_CH302 ! CH302 self-reaction
REAL(dp) :: k_R02RC03. k_ROZpROZ. k_RO2sRO2- k_ROZEROZ. &

k_ROZpOR0Z+ k_R0OZsOR0Z+ k_ROZLOROZ- &
k_ROZLISOPACOZ2+ k_RO2ISOPBOZ. k_RO2ISOPDOZ

REAL(dp) :: k_CH2CHOH_OH_HCOOH~ k_CH2CHOH_OH_ALD~ k_CH2CHOH_HCOOH- k_ALD_HCOOH
REAL(dp) :: k1_R0O2RC03- kl_ROZpRO2. kl_RO2sR02- kl_ROZtROZ~ &

k1_R0O2pOR0Z+ k1_R02sOR0OZ. kl_ROZtOROZ. &
k1_ROZLISOPACOZ+ k1_RO2ISOPBOZ. kl1_RO2ISOPDOZ

REAL(dp)~ PARAMETER :: k_CEH50_NO2 = 2.08E-12 ! refdl?2
REAL(dp)~ PARAMETER :: k_CEH50_03 = 2.8kE-13 ! refdl?l
! SAR for OH reactions (ref3030 with introduction of temperature dependency)
! parameters for the SAR on H-abstraction OH:
REAL(dp) :: k_p~ k_sa k_t~ k_rohro. k_coch
REAL(dp)- PARAMETER :: &

f_soh = 3.44. f_toh = 2.k8. &

f_sooh = 7., f_tooh = 7., & ! from Wang and Chen- ref3lik

f_ono2 = 0.04 . f_ch2ono2 = 0.2~ &

f_cpan= .25. f_allyl = 3.k~ f_alk= 1.23. &

f_cho = 0.55- f_coch = 1.k7?+ f_co = 0.73- &

f_o = 8.15. f_pchZoh = 1.29. f_tch2oh = 0.53
! parameters for the SAR on OH-addtion to alkenes
! Note for ach2ooh calculated
! assuming RO2 distribution in ref3159
! B Ex Da Fa AC are .Y4l. .02+ .22+ .05+ .30 respectively
REAL(dp) :: k_adp- k_ads. k_adt
REAL(dp)~ PARAMETER :: &

k_adsecprim = 3.0E-11-+ k_adtertprim = 5.7E-11 &

. a_pan = 0.5k 2 acho =0.3 .+ a_cochd =0.7 &
1 a_ch2ono2 = 0.4 .+ a chéoh = 1.7 . a_chdooh = 1.7 &
1 a.coh = 2.2 1 acooh = 2.2 .~ a_coch = 0.25

REAL (dp)- PARAMETER :: KDEC = 1.Eb

! Branching ratios for RO2 + HO2 reactions

! C(H3C03 + HO2 has unique branching ratios (see reaction)

! beta-hydroxy acyl peroxy radicals. e.g. HOCH2C03

! (GroAY+ PhD Thesis. ref3ld5)

REAL(dp)~ PARAMETER :: rco3 oh = 0.B9+ rco3 o3 = 0.10. rco3 ooh = 0.21

! beta-keto peroxy radicals equal or bigger than CH3COCHO2CH3 (Dillon and Crowley. ref3192)

REAL(dp)~ PARAMETER :: rcoch2o2_oh = 0.15. rcoch2o2 ooh = 0.85

REAL (dp)~ PARAMETER :: rchohch2o2_oh = 0.10 ! derived from Liu ref3ld3 for ISOPBOZ and ISOPDOZ.

Consistent with exp. data by C. GroAY (MPIC)
REAL(dp)~ PARAMETER :: rch2och2o2_oh = 0.4 ! ref3l?s for CH30CHZ02
REAL (dp)~ PARAMETER :: rbipero2_oh = 0.40 ! ref3lés for toluene
REAL(dp)~ PARAMETER :: fhpal = 0.5 | HPALD-yield after L.b-H-shift
1

'KPPPP_DIRECTIVE vector variable definition start
! IMPORTANT NOTES ABOUT TEMP. PRESS. AND CAIR:
! = The KPP variable "temp" is already defined automatically by KPP in
! messy_mecca kpp_global.fd0. The KPP variables "press™ and "cair” are
! defined here.
! - The 3 variables temp. press. and cair are only used inside KPP.
! They are different from the variables with the same names in the base
! model (as used in the SMIL files *_si.f90 and *_box.f90)
! - Data transfer between the SMIL and the KPP variables is done via the
! fill subroutines in messy_mecca_kpp-f90:
! = fill_temp transfers temperature
! = fill_press transfers pressure
! = fill_cair transfers cair (this is redundant because cair could be
! calculated from temp and pressy nevertheless. redundant transfer to
! KPP is preferred to avoid potential numerical differences when
1 recalculating cair inside KPP)
REAL(dp) :: cair ' c(air) (wet) [mcl/cmA3d
REAL(dp) :: press ! pressure [Pal
REAL(dp) :: temp_ion ! ion temperature [KJ
REAL(dp) :: temp_elec ! electron temperature LK
'"KPPPP_DIRECTIVE vector variable definition end
! AEROSOL ONLY:
'KPPPP_DIRECTIVE vector variable definition start
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mecca-egn: EMAC/MOM mechanism equations

REAL(dp) :: xaer(APN)

REAL(dp) :: cvfac(APN) ! unit conversion factor
REAL(dp) :: lwc(APN) ! liguid water content
REAL(dp) :: k_exf(APN-NSPEC) = O.

REAL(dp) :: k_exb(APN-NSPEC) = O.

REAL(dp) :: k_exf_N205(APN) = O.

REAL(dp) :: k_exf_CINO3(APN) = O.

REAL(dp) :: k_exf_BrNO3(APN) = O.

'KPPPP_ DIRECTIVE vector variable definition end
INTEGER~ PUBLIC :: xnom?sulf =1 ! = L-xm7sulf

'KPPPP_DIRECTIVE vector variable definition start
REAL(dp) :: jx(IP_MAX) = O.

'KPPPP_DIRECTIVE vector variable definition end

! iht_ = index of troposheric heterogeneous reactions
INTEGER+ PARAMETER. PUBLIC :: &
iht_N205 = 1. iht_HNO3 = 2. iht_Hg = 3.8
iht_RGM =4

INTEGER. PARAMETER. PUBLIC :: IHT_MAX =Y
'KPPPP_DIRECTIVE vector variable definition start
REAL(dp) :: khet_Tr(IHT_MAX) = O.
'KPPPP_DIRECTIVE vector variable definition end
! ihs_ = index of stratospheric heterogeneous reactions
! (must be the same as in messy_msbm.f90!)
INTEGER~ PARAMETER :: &

ihs_N205_H20 = 1. ihs_HOCI_HC1 = 2. ihs_CINO3 HC1 = 3a
ihs_CINO3_HEO = Y4~ ihs_NEO5_HCl = 5. ihs_CINO3 HBr = bn
ihs_BrNO3_HC1 = 7. ihs_HOCI_HBr = B8+ ihs_HOBr HC1 = 9a
ihs_HOBr_HBr = 10+ ihs_BrN03_H20 = 1l. ihs_Hg = 12-

ihs_RGM
INTEGER. PARAMETER. PUBLIC :: IHS_MAX = 13
'KPPPP_DIRECTIVE vector variable definition start
REAL(dp) :: khet_St(IHS_MAX) = O.
'KPPPP_DIRECTIVE vector variable definition end
! Parameters included for acid-base equilibria calculation
! used to enable the double use of the agueous.egn for liquid
! and aerosol phase.
REAL(dp)- PARAMETER :: &

I
-
w

testfac_ HO2 = L.eb_dp- testfac HONO = 1l.e5_dp- &
testfac_HNO3 = l.e7?_dp- testfac HNO4 = 1l.e5_dp- &
testfac_HCOOH = L.e5_dp~ testfac_S02 = 1.e9_dp- &
testfac_HS03m = L.e9_dp- testfac HSO4m = l.e?_dp- &
testfac NH3 = l.e?_dp- testfac_H20 = 1.e9_dp- &
testfac_C02 = L.eb_dp. testfac H(Cl = l.ec_dp- &
testfac_ HBr = l.ek_dp- &
testfac_HOC1 = l.e2_dp- testfac_ HOBr = l.ec_dp- &
testfac_IC1 = l.ec_dp- testfac_IBr = l.ec_dp~ &
testfac_ICIBr = L.ec_dp- testfac_HeSO4 = l.e?_dp
#ENDINLINE {above lines go to messy_mecca kpp_global}

#INLINE FHO0_INIT
rtol(:) = lE-2_dp ! relative tolerance
atol(:) = 1El dp ! absolute tolerance

IF ((ind_OH >0).AND.(ind_OH <=NVAR)) atol(ind_OH) = 1._dp
IF ((ind_N03 >0).AND.(ind NO3 <=NVAR)) atol(ind N03) = l._dp
IF ((ind_C1 >0)-AND.(ind (1 <=NVAR)) atol(ind_C1) = 1._dp
IF ((ind_Br >0).AND.(ind_Br <=NVAR)) atol(ind_Br) = l._dp
IF ((ind_01D >0).AND.(ind_01D <=NVAR)) atol(ind 01LD) = 1._dp

#ENDINLINE {above lines go to the end of subroutine Initialize}
#INLINE F90_RCONST

USE messy_main_constants_mem ! atmZPa. N A+ R_gas

USE messy_cmn_photol_mem ! IP_MAX. ip_*~ jname

! end of USE statements

R0 20 0 0

! start of executable statements
! define some rate constants here if the expressions are too long
! for kpp or if they are used more than once

]
1
1
]
1
! inorganic and (L chemistry:

k_HO02_Ho2 = (L.5E-12%EXP(19./temp)+1L. PE-33%EXP(1000. /temp)xcair)* & | {1.5+/-0.2%

(1-+1.YE-2LxEXP (2200. /temp)*C(ind_H20))

k_NO3_No2 = k_3rd(temp~cair.2.0E-30.4.4+1.4E-1240.7-0.k)
k_No2_Ho2 = k_3rd(temp~cair.2.0E-31.3.4.2.9E-1241-1-0.k)
k_HNO3_OH = 2.4E-L4*EXP(4ED./temp) + 1./ &
( 1./(k.5E-34xEXP(1335. /temp)*cair) + &
1./(2.7E-17xEXP(2199. /temp)) )
k_CH300H_OH = 5.3E-12xEXP(10./temp)
k_C10_C10 = k_3rd_iupac(temp.cair.2.0E-32- &
4.0-1.0E-11-0.040.45)
! JPL: k_C10_C10 = k_3rd(temp-cairal.EE-32.4.5.2.0E-12.2.440.k)
k_Br0_No2 = k_3rd_iupac(temp.cairat.7£-3143.1.1.8E-11.0.0.0.4)
! JPL: k_BrO_N02 = k_3rd(temp.caira5.2£-31+3-2.k-9E-12-2-9-0-k)
k_I_No2 = k_3rd_iupac(tempacair.3.0E-3141.0.k-bE-11-0.0.0.L3)
! for numerical reasons. the expression is multiplied by le30/1le30
k_DMS_OH = 1.E-9xEXP(5820. /temp)*C(ind_02)/ &

(1.E30+5.%EXP (L280. /temp)*C(ind_02))
k_CH200_S02 = 3.BkE-11 ! average of 3.9E-11L + 3.42E-1L
k_03s = (1.7E-12xEXP(-940./temp)) x C(ind_OH) & ! <G2lO4>
+ (L.E-L4XEXP(-490./temp)) * C(ind_H02) & | <G2LO7>
+ jx(ip_01D) x 2.2E-10 * C(ind_H20) & !
/ ( 3.2E-11xEXP(70./temp)*C(ind_02) &
+ 1.8E-LLXEXP(L10./temp)*C(ind_N2) &
+ 2.2E-10%C(ind_H20) )
new methane chemistry:
branching ratio for methyl nitrate according to Butkovskaya et al.-
(ref3177) but reduced according to Flocke et al. (ref3lk4)
fit of data according to Lindemann-Hinshelwood scheme by J. Crowley
http://iupac-pole-ether.fr/datasheets/pdf/R00_1 CH302_NO.pdf
beta null_CH3NO3 = 0.00295 + 5.15E-22%cairx(temp/298)*X7.4
beta_inf_CH3N0O3 0.022
beta CH3INO3 (beta_null_CH3NO3 * beta_inf_CH3NO3) /&
(beta_null_CH3INO3 + beta_inf_CH3NO3) / 10.

k_NO2_CH302 = k_3rd(temp-cair.1.0E-30.4.8+7.2E-12-2-1-0.k)

k_CEH502_NO2 = k_NO2_CH302 ! Consistent with ref3lk? that set 1lE-1l2 as lower limit at 298 K
and 1 bar.

k_CH200_No2 = 4.25E-12 ! average of 7.E-12 and 1.5E-12

! branching ratio for ethylnitrate formation according to Butkovskaya ref3170

! ratio transformed from beta = klb/kla to beta (2HENO3 = (l-(l+beta)a(-1))

beta_C2H5NO3 = (1-1/(1+L.E-2%(3.88e-3*cair/2. YhelGx?k0. +.365) x (1+1500. % (1/temp -1/298.))))
1

! only for miml. see miml.rpl:

! op_kg 20110805+ for HO2 + NO -> HNO3 (butkovskaya_x.rpl)

alpha _NO_H02 = C(ind_H20)*k.LE-27xtempxEXP(3700./temp)

beta_NO_H02 = MAX(((530./temp)+(press*4.8004E-L)-1.73)x0.01-0._dp)

kO_NO_Hoz2 = 3.5E-12%EXP(250./temp)

! without humidity correction

k2d_NO0_HO2 = (beta NO_H02xkD0_NO_H02)/(L.+beta_NO_H02)

kld_NO0_HO2 = kO_NO_HO02 - k2d_NO_Ho2

! with humidity correction

k2w_NO_HO2 = (beta_NO_HOZxkD_NO_HO2%(L.+42.*xalpha _NO_H02))/ &
((1.+alpha_NO_H02)*(1.+beta NO_H02))

klw_NO_HO2 = kO_NO_HO02 - k2w_NO_H02

! op_kg_20110805-

k_Pro2_Ho2 = 1.9E-13xEXP(1300./temp)
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k_Pr02_NO = 2.7E-12%EXP (3k0./temp)
k_Pro2_CH302 = 3.4LE-L4*EXP(43L./temp)
G7402a_yield = 0.8/1.1 ! 0.48+/-0.2

! end of miml block
|
k_CH3C03_N02 = k_3rd(temp-cair.9.7E-29.5.5+9.3E-1241.5.0.k)

k_PAN_M = k_CH3C03_N02/(9.0E-29*EXP(14000. /temp))

! rate coefficients from the MCM:

KROZNO = 2.54E-12xEXP(3L0./temp)

KRO2HO2(:) = 2.91E-13*EXP(1300./temp)* (L.-EXP(=0.245%REAL(nC(:)adp))) | reflh3l

KAPNO = 8.10E-12xEXP(270./temp) | CH3CO3 + NO
KROZNO3 = 2.50E-12
KNO3AL = 1.4E-12*EXP(-1900./temp)

! updated rate constant for the RC0O3+HOZ reactions

! (GroAY. PhD Thesiss ref3195)

' except CH3C03+HOZ that is taken from GroAY ref3lSk

KAPHO2 = 5.20E-13*EXP(980./temp)*1.8k5 | at 298K k(hochdcod + ho2) = 2.L(+-0.4)E-11 scaled with
TUPAC T-dependent expression

! Rate constants for the permutation reaction formalism

! calculated as in the permutation reaction formalism of MCM

! k_RO2 = 2x(KRO2selfxk_CH302)A0.5

! k_R0OZself are taken from IUPAC recommendations unless noted otherwise

k_CH302 = 1.03E-13xEXP(3E5./temp) | CH302 + CH302 (TUPAC)

! Acyl peroxy radicals

k_RO2RCO3 = 2.x2.E-12XEXP(500./temp) ! K17 for the C(H302 + (H3C03 reaction directly taken from
ref. 1759. 01d MCM value 1.00E-11 at 298 K.

! Alkyl radicals (unsubstituted. > (3)

k_ROZpROZ2 = 2.%(L.E-12xk_CH302)**(.5)
(isobutyl- ref3210). 01d MCM value 1.30E-12 at 298 K.

k_R02sR02 = 2.%(L.EE-12XEXP(-2200./temp)*k_CH302)*x(.5) ! MModel compound 1-C3H702 (ref3l?5). 01d
MCM value 2.50E-13 at 298 K.

k_RO2tR02 = 2.%3.8E-13%EXP(-1430./temp)
MCM value k.70E-15 at 298 K.

! Alkyl radical with either 0 or (1 in beta

k_RO2pOR02 = 2.%7.5E-13%EXP(500./temp)
(ref3175). 0ld MCM value 2.00E-12

k_R02sOR02 = 2.%(7.7E-15%EXP(1330./temp)xk_CH302)*xx(.5) ! Model compound CHICHCOH)CH(OZ)CHI
(ref3175). 0ld MCM value 8.80E-13 at 298 K.

k_RO2tOR02 = 2.%(4.7E-13%EXP(-1420./temp)xk_CH302)xx(.5)
(ref3175). 01d MCM value F.20E-14 at 298 K.

! Allyl- and beta-hydroxy alkyl radicals

k_ROZLISOPACOZ = 2.x((2.8E-12+3.9E-12)/2.xk_CH302)xx(.5) ! Model compound ISOPAOZ and ISOPCOZ.
01d MCM value 2.0E-12 at 298 K. K15 average from MCM ref. 2419

k_RO2ISOPBOZ2 = 2.%(k.JE-14xk_CH302)*x(.5)
value 2.9E-12 at 298 K. K15 from MCM ref. 2419

k_ROZISOPDOZ2 = 2.%(4.8E-12xk_CH302)*x(.5)
value 8.0E-13 at 298 K. K15 from MCM ref. 2419

! T-dependent H-abstraction group rate constants

! Model compound (CH3)2CHCH202

! Model reaction t-C4H302 + CH302. 0ld

! Model reaction CH3COCH202 + CH302

! Model compound (CH3)2C(QH)CO2(CH3)2

! Model compound ISOPBOZ. 0ld MCM

! Model compound ISOPDOZ. 01d MCM

k_p = 4.49E-18xtempxtempxEXP(-320. /temp) | Kuok and Atkinson. ref3ldd

k_s = 4.50E-L8xtempxtempxEXP(253./temp) | Kwok and Atkinson. ref3154

k_t = 2.12E-18xtempxtempxEXP(ETk. /temp) | Kwok and Atkinson. ref3lay

k_rohro = c.1E-18xtempxtempxEXP (-85./temp) ! Kwok and Atkinson. ref3194

k_coch = 7Y 2E-1YXEXP(850. /temp) ! CH3CO2H + OH = CH3C02. refl?59

! T-dependent OH-addition rate constants

k_adp = 4.5E-12x(temp/300.)*xx(-0.485) ' 1/2 k(OH + C2HY)~ high
pressure limit IUPAC as in Peeters et al. 2007

k_ads = .25%(1.1E-11XEXP(485. /temp)+1.0E-11*EXP(553./temp)) | 1/2 * k_av(OH + cis/trans 2=
butene) as in Peeters et al. 2007

k_adt = 1.922E-11xEXP (450./temp) - k_ads ! k(OH + 2-methyl-2-butene) -
k_ads

KHSB = 1.52EL1XEXP(-9512. /temp)*L. | L-5-H-shift Peeters et al(2009) 0.003533 s-1 at 303K
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KHSD = b.0BELOXEXP(-8893./temp)xL. | L-5-H-shift Peeters et al(200%) 0.0109 s-1 at 303K
! Lab-H-shift for ZISOPAOZ2 and ZISOPCO2

K1EHSZ14 = 2.28E9 % exp(-k7k4/temp) % 0.28 | 0.07035 s-1 at 295 | as in SI Taraborrelll et
al.. Nat. Geosc. 2012

K1EHSZHL = 1.23E9 x exp(-El8k/temp) x 0.28 ! 0.2552 s-1 at 295K

KLEHS = (KLEHSZ1YxK1EHSZYL) *x (. 5)

KL5HSDHB = 5. ! 1.5-H-shift assisted by double H-bonding after

Peeters and MA%1ler(2010)

! 1a4=H-shift involving an aldehydic hydrogen

! KILY4HSAL = 2.9E7xexp(-5297/temp) ! Crounse et al. JPC A (2012) barrier 19.0 kcal/mol => ~ 0.5 s-
1 at 295K

KLYHSAL = 2.9E7xexp (=1x(5297+705) /temp) | CCED(T)/aug-Schartz4(DT)//M05-2X/L-3116(d-p))
yields a barrier of 20.39 (L. Vereecken 2013) => ~ 0.04 s-1 at 295K

KLEHS2YVYNAL = KIEHSZ1Y4 x exp(-3500/(L.987%temp)) | adding 3.5 kcal to the barrier of l.k-H-shift
as from SAR by L. Vereecken

KL5HSY2VYNAL = K1EHSZ41l * exp(-3500/(L-987xtemp))

KHYDEC b.elbxexp(-1L000./(L.98588%temp)) | in cal Ea from Nguyen et al(2009) A from Baulch
et al(2005)

! Rate constants for the formic acid production via vinyl alcohol. Also used for some bigger and
saturated aldehydes.

k_CH2CHOH_OH_HCOOH

k_CH2CHOH_OH_ALD

k_CH2CHOH_HCOO0H

4.3E-11 ! ref3l?d
2-4E-11 ! ref3l?d
4.E7E-chxtempxx3.28LXEXP (4509. /(L. 987xtemp)) | ref3lhe

k_ALD_HCOOH 1-17E-19%tempx*L.209KEXP(-556. /(L. 987k temp)) | refIlko
J_ICIHNOI = 3.7%jx(ip_PAN)

J_ACETOL = 0.b5*0. 11k jx(ip_CHOH)

J_HPALD = (JX(IP_CH300H)+ JX(ip_MACR)/0.004)

J_KETENE = jx(ip_MVK)/0.004

R02 = O.

IF (ind LISOPACOR>D) RO2 = RO2 + C(ind_LISOPACOR)
IF (ind_LDISOPACOZ>D) ROZ2 = ROZ2 + C(ind_LDISOPACOR)
IF (ind_ISOPB02>D) RO2 = RO2 + C(ind _ISOPBOR)

IF (ind_ISOPDO2>D) RO2 = RO2 + C(ind_ISOPDOR)

IF (ind_LISOPEF02>0) RO2 = RO2 + C(ind_LISOPEF02)
IF (ind_NISOP02>D) RO2 = RO2 + C(ind NISOPOR)

IF (ind LHCYACCO3>D) RO2 = RO2 + C(ind_LHCHACCO3)
IF (ind _LC57802>0) ROZ2 = ROZ2 + C(ind _LC57802)

IF (ind_C5902>0) RO2 = RO2 + C(ind C5902)

IF (ind LNISO3>D) RO2 = RO2 + C(ind_LNIS03)

IF (ind_CH302>D) ROZ = ROZ2 + C(ind_CH302)

IF (ind_HOCH202>0) RO2 = RO2 + C(ind HOCHR02)

IF (ind_CH3C03>D) RO2 = RO2 + C(ind_CH3C03)

IF (ind_C2H502>0) ROZ2 = ROZ2 + C(ind_C2H502)

IF (ind HOCH2C03>D) RO2 = RO2 + C(ind_HOCH2C03)
IF (ind HYPROPOZ>D) RO2 = RO2 + C(ind_HYPROP02)
IF (ind_LBUTLENOZ>D) ROZ2 = RO2 + C(ind_LBUTLENOR)
IF (ind BUT20L02>D) RO2 = RO2 + C(ind_BUT20L02)
IF (ind_HCOCO3>D) RO2 = RO2 + C(ind_HCOC03)

IF (ind_COPH3C03>D) ROZ2 = RO2 + C(ind_CO2H3C03)
IF (ind LHMVKABOR>D) RO2 = RO2 + C(ind_LHMVKABOR)
IF (ind_MACO3>D) RO2 = RO2 + C(ind MACO3)

IF (ind_MACROZ>D) ROZ2 = ROZ + C(ind_MACRO2)

IF (ind_PRON03B02>0) RO2 = RO2 + C(ind_PRON03B0R)
IF (ind_HOCH2CH202>0) RO2 = RO2 + C(ind HOCH2CH202)
IF (ind_CH3COCH202>0) ROZ2 = ROZ + C(ind_CH3COCH202)
IF (ind_IC3H?702>0) RO2 = RO2 + C(ind IC3H?702)

IF (ind_NC3H?702>0) RO2 = RO2 + C(ind NC3H?702)

IF (ind_LCYHT02>D) ROZ2 = ROZ + C(ind_LCYHI0R)

IF (ind_TCYHI02>D) RO2 = RO2 + C(ind_TCYHI0R)

IF (ind LMEKO2>D) RO2 = RO2 + C(ind_LMEK02)

IF (ind HCOCH202>D) ROZ2 = RO2 + C(ind_HCOCH202)
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(ind_EZCH3CORCHCHO>D)
(ind_EZCHOCCH3CHO2>D)
(ind_CH3COCHORCHO>D)
(ind_HCOCO2CH3CHO>D)
(ind_CLODC302CHOOH>D)
(ind_CLOOHC202C40D>D)
(ind_CLODC202CH0D>D)
(ind_ISOPBDN0302>0)
(ind_LISOPACN0302>0)
(ind_DB102>D)
(ind_DB202>0)
(ind_LME3FURANOR>D)
(ind_NO3CH2C03>D)
(ind_CH3C0C03>D)
(ind_7C03C23DBCOD>D)
(ind_TBUTOLB0Z>D)
(ind_IPRCO3>D)
(ind_ICYHI02>D)

(ind_LMBOABOZ2>0)
(ind_IPRH0OC03>0)
(ind_LNMB0OABO2>0)
(ind_NC40HC03>0)

(ind_LAPINABOZ>D)
(ind_C302>0)
(ind_C3702>0)
(ind_C9802>0)
(ind_CA502>0)
(ind_C8L02>D)
(ind_PINALOZ>D)
(ind_C3C03>D)
(ind_C89C03>0)
(ind_C85C03>D)
(ind_OHMENTHENSONEO2>D)
(ind_C51102>0)
(ind_C10R02>D)
(ind_C0235CC03>D)
(ind_CHOC3C0C03>D)
(ind_C0235CL02>0)
(ind_C?71602>0)
(ind_Cb1402>0)
(ind_HCOCH2C03>D)
(ind_BIACETO2>D)
(ind_C023C4C03>D)
(ind_C10902>0)
(ind_C811C03>D)
(ind_C8902>0)
(ind_C81202>0)
(ind_C81302>0)
(ind_C721C03>0)
(ind_C?72102>0)
(ind_(C?72202>0)
(ind_C4402>0)
(ind_C51202>0)
(ind_C51302>0)
(ind_CHOC3C002>D)
(ind_C312C0C03>D)
(ind_HOC2H4C03>D)
(ind_LNAPINABOZ>D)
(ind_C81002>0)

RO2
RO2
RO2
RO2
RO2
RO2
RO2

+ 4+ o+ + + + o+ o+ o+ o+ A+ o+ +

+ + + +

E R T T T T T T T S S S e S S A S S S S T T T T T T T T T T i S S

C(ind_EZCH3C02CHCHO)
C(ind_EZCHOCCH3CHO2)
C(ind_CH3COCHO2CHO)
C(ind_HCOCO2CH3CHO)
C(ind_C10DC302CH0O0H)
C(ind_CLOOHC202CHOD)
C(ind_C10DC202CHOD)
C(ind_ISOPBDN0O302)
C(ind_LISOPACNO302)
C(ind_DB102)
C(ind_DB202)
C(ind_LME3FURANOZ)
C(ind_N03CH2C03)
C(ind_CH3C0C03)
C(ind_ZC03C23DBCOD)
C(ind_IBUTOLBOZ)
C(ind_IPRCO3)
C(ind_ICHHT02)

C(ind_LMBOABO2)
C(ind_IPRHOC03)
C(ind_LNMBOABOZ)
C(ind_NCHOHCO3)

C(ind_LAPINABOZ)
C(ind_C9R02)
C(ind_C9702)
C(ind_C9802)
C(ind_CA502)
C(ind_C8k02)
C(ind_PINALOZ)
C(ind_C9RCO3)
C(ind_C83C03)
C(ind_(85C03)
C(ind_OHMENTHENEONEOZ)
((ind_€51102)
C(ind_(10L02)
C(ind_C0235CRC03)
C(ind_CHOC3C0C03)
C(ind_C0235Ck02)
C(ind_C71k02)
C(ind_Ck1402)
C(ind_HCOCH2C03)
C(ind_BIACETO2)
C(ind_C023CHC03)
C(ind_(10902)
C(ind_C811C03)
C(ind_€83902)
C(ind_(81202)
((ind_C81302)
C(ind_€721C03)
C(ind_(721.02)
C(ind_C72202)
C(ind_C4402)
C(ind_(51202)
((ind_€51302)
C(ind_CHOC3C002)
C(ind_(312C0C03)
C(ind_HOC2H4CO3)
C(ind_LNAPINABOZ)
C(ind_(81002)

(ind_C51402>0)
(ind_CHOCOCH202>0)

(ind_ROOER102>0)
(ind_R0O0ER302>0)
(ind_ROER102>0)
(ind_ROER302>0)
(ind_BPINA0Z2>0)
(ind_(8BC02>0)
(ind_NOPINDO2>0)
(ind_LNBPINABO2>0)
(ind_BZBIPER0O2>0)
(ind_CEH5CH202>0)
(ind_TLBIPER(OZ>0)
(ind_BZEMUCC03>0)
(ind_BZEMUC02>0)
(ind_C5DIALO2>0)
(ind_NPHENO2>0)
(ind_PHENO2>0)
(ind_CRES02>0)
(ind_NCRES02>0)
(ind_TLEMUCC0O3>D)
(ind_TLEMUCO2>D)
(ind_(k15C0202>0)
(ind_MALDIALC03>0)
(ind_EPXDLC03>D)
(ind_C3DIAL02>0)
(ind_MALDIAL02>0)
(ind_CEH502>0)
(ind_CEH5C03>0)
(ind_0XYL102>0)
(ind_C5C01402>0)
(ind_NBZFU02>0)
(ind_BZFU02>0)
(ind_HCOCOHC03>D)
(ind_CATECL02>0)
(ind_MCATECL02>0)
(ind_C5DICARBOZ>0)
(ind_NTLFU02>0)
(ind_TLFUO2>0)
(ind_NPHEN1.02>0)
(ind_NNCATEC02>0)
(ind_NCATEC02>0)
(ind_NBZQ02>0)
(ind_PBZqQ02>0)
(ind_NPTLQ02>0)
(ind_PTLQ02>0)
(ind_NCRES102>0)
(ind_MNNCATECO2>0)
(ind_MNCATECO2>0)
(ind_MECOACET02>0)
(ind_C02H3C03>0)
(ind_MALANHY02>0)
(ind_NDNPHENO2>D)
(ind_DNPHEN02>0)
(ind_NDNCRES02>0)
(ind_DNCRES02>0)
(ind_C5C020HC03>0)
(ind_CkC020HC03>0)
(ind_MMALANHY02>0)

+ + + + + + + +

B T T T T T T T T T S O T T I

C(ind_C51402)
C(ind_CHOCOCHZ02)

C(ind_ROOER1L02)
C(ind_ROOLR302)
C(ind_ROERLO2)
C(ind_ROER302)
C(ind_BPINAOZ2)
C(ind_CB8BCO2)
C(ind_NOPINDOZ)
C(ind_LNBPINABOZ2)

C(ind_BZBIPEROZ)
C(ind_CEH5CH202)
C(ind_TLBIPEROZ)
C(ind_BZEMUCCO3)
C(ind_BZEMUCO2)
C(ind_C5DIALOZ)
C(ind_NPHENO2)
C(ind_PHENO2)
C(ind_CRESO2)
C(ind_NCRESO2)
C(ind_TLEMUCCO3)
C(ind_TLEMUCOZ)
C(ind_(k15C0202)
C(ind_MALDIALCO3)
C(ind_EPXDLCO3)
C(ind_C3DIALOZ2)
C(ind_MALDIALOZ2)
C(ind_CkH502)
C(ind_(EH5C03)
C(ind_0XYLL02)
C(ind_C5C01402)
C(ind_NBZFU02)
C(ind_BZFU02)
C(ind_HCOCOHCO3)
C(ind_CATEC1LO2)
C(ind_MCATECL02)
C(ind_C5DICARBOZ)
C(ind_NTLFUO2)
C(ind_TLFUO2)
C(ind_NPHEN102)
C(ind_NNCATECO2)
C(ind_NCATECOZ2)
C(ind_NBZq02)
C(ind_PBZQ02)
C(ind_NPTLQ02)
C(ind_PTLQO2)
C(ind_NCRES102)
C(ind_MNNCATECO2)
C(ind_MNCATECO2)
C(ind_MECOACET02)
C(ind_C02H3C03)
C(ind_MALANHYO2)
C(ind_NDNPHENOZ2)
C(ind_DNPHENOZ)
C(ind_NDNCRESO2)
C(ind_DNCRESO2)
C(ind_C5C020HCO3)
C(ind_CLCO20HCO3)
C(ind_MMALANHY02)
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IF (ind_ACCOMEC03>D) RO2 = RO2 + C(ind_ACCOMECO3)
IF (ind_C4C02DBCO3>0) RO2 = RO2 + C(ind_C4C0O2DBCO3)
IF (ind_C5C02DBCO3>0) RO2 = RO2 + C(ind_C5C02DBCO3)
IF (ind_NSTYRENOZ2>0) RO2 = RO2 + C(ind_NSTYRENOZ2)
IF (ind_STYRENOZ2>0) RO2 = RO2 + C(ind_STYRENOZ2)

! pseudo first order rate constants ! occurence

k1_RO2RCO3 = RO2 x k_RO2RCO3 ! 5}

k1_RO2pR0O2 = R02 x k_ROZpR0O2 '5

k1_R02sR02 = R02 x k_R02sR02 ! 11+1

k1_RO2tR0O2 = RO2 x k_ROZtRO2 ! 13+1

k1_ROZpOR0OZ = RO2 x k_ROZpOR0OZ ! 11+2

k1_R02sO0R02 = R0O2 x k_R02s0R02 ! 33+

k1_ROZtOR0OZ = RO2 x k_ROZtOR0OZ 117

k1_ROZLISOPACOZ2 = RO2 * k_ROZLISOPACO2 ! 3

k1 _RO2ISOPBOZ = RO2 x k_RO2ISOPBO2 ! 1

k1_ROZISOPDOZ2 = RO2 * k_RO2ISOPDO2 ! 13

#ENDINLINE {above lines go into the SUBROUTINES UPDATE_RCONST and UPDATE_PHOTO}
#INLINE FH0_RATES

ELEMENTAL REAL(dp) FUNCTION k_SIV_H202 (k_298-tdep-cHp-temp)
! special rate functlon for S(IV) + H202
REAL- INTENTCIN) :: k_ 298 ! k at T = 298.15¢
REAL~ INTENTCIN) :: tdep ! temperature dependence
REAL(dp)~ INTENT(IN) :: cHp ! c(H+)
REAL(dp)~ INTENT(IN) :: temp ! temperature
INTRINSIC :: EXP
k_SIV_H202 = k_298 * EXP(tdepx(L._dp/temp-3.3540E-3_dp)) &

x cHp / (cHp+0.1_dp)

END FUNCTION k_SIV_Hz202

ELEMENTAL REAL(dp) FUNCTION k_3rd_iupac(temp.cair-k0_300K.n-kinf_300K.m.fc)
! TUPAC three body reaction formula (iupac.pole-ether.fr)
INTRINSIC :: LOG1O
REAL(dp)~ INTENT(IN) :: temp
REAL(dp)~ INTENT(IN) :: cair
REAL- INTENT(IN) :: kO_300K
REAL - INTENT(IN) :: n
REAL- INTENT(IN) :: kinf_300K
REAL- INTENTC(IN) ::m
REAL - INTENTC(IN) :: fc

temperature LK1

air concentration [molecules/cm3]

low pressure limit at 300 K

exponent for low pressure limit

high pressure limit at 300 K

exponent for high pressure limit
broadening factor (e.g. 0.45 or O0.k...)

REAL nu N

REAL 1t zt_help kD T~ kinf_T~ k_ratio

zt_help = 300._dp/temp

kO_T = k0_300K  x zt_helpxx(n) % cair | k. 0 at current T
kinf_T = kinf_300K * zt_helpxx(m) ! k_inf at current T
k_ratio = kO_T/kinf_T

nu = 0.75-1.27*L0G10(fC)

k_3rd_iupac = kO_T/(L._dp+k_ratio)* &
foxx(L._dp/(L._dp+(LOGLO(k_ratio)/nu)*x2))
END FUNCTION k_3rd_iupac
ELEMENTAL REAL(dp) FUNCTION alpha_AN(n.ro2type-bcarb-gcarb-abic-temp-cair)
! Alkyl nitrate yields dependent on T and P according to
! Arey. ref3202 and Teng. ref3189
INTRINSIC :: LOG1O
INTEGER- INTENTC(IN) :: n
carbonyls
INTEGER~ INTENT(IN) :: ro2type ! 1+ 2 or 3 for primary. secondary and tertiary ROZ
INTEGER~ INTENT(IN) :: bcarb !'1 for beta-carbonyl group. O for none
INTEGER~ INTENT(IN) :: gcarb ! 1 for gamma-carbonyl group- O for none
1
)

! number of heavy atoms (C. 0. N) except the 0 atom of beta-

INTEGER~ INTENTC(IN) :: abic ! 1 for bicyclic peroxy from aromaticsa O for none
REAL(dp)~ INTENT(IN) :: temp ! temperature [KI

REAL(dp)~ INTENT(IN) :: cair ! air concentration [molecules/cm3]

REAL(dp)~ PARAMETER :: alpha=2.E-22. beta=l.0. Yinf_298K=0.43- F=0.4L. m0=0.. minf=8.0
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REAL (dp) HH ] ! factor for primary. secondary and tertiary ROZ
REAL (dp) ! bcfagef-abf ! reduction factors for the presence of beta-carbonyl and

gamma-carbonyl group and a blcycllc peroxy from aromatics

REAL (dp) it rtemparcairaYO_298K. YO 298K _tp~ Yinf_298K_t. zeta. k_ratio
m = 1. ! According to Teng. ref31&9
IF (bcarb -EQ. 1) THEN
bcf = 0.19 ! derived from Praske. ref3190: alpha AN = 0.03 for the secondary HMKOZ2 relative to

alpha_AN for &C RO2 (0.1k)

ELSE IF (bcarb -EQ. 0) THEN

bcf = 1.
ELSE

bcf = 1.
ENDIF

IF (gcarb -EQ. 1) THEN
gcf = 0.44 ! derived from Praske. ref3190: alpha AN = 0.07 for the primary HMKOZ2 relative to

alpha AN for kC ROZ2 (0.1k)

ELSE IF (gcarb .EQ. 0) THEN

gcf = 1.
ELSE

gcf = 1.
ENDIF

IF (abic -EQ. 1) THEN
abf = 0.24 ! derived from the ratio of AN-yield for toluene from Elrod et al. (ref3L80)- 5.5%

at 200 torra and this SAR for linear alkyl RO2 with 9 heavy atoms. 23.3%

ELSE IF (abic -EQ. 0) THEN

rtemp = temp
rcair = cair
! or like in other atmospheric models

! rtemp = 298.

! rcair = 2.4LE19

YO_g298K = alphaxEXP(beta*n)

YO_298K_tp = YO_298K x cair x (rtemp/298)%x(-m0)

Yinf_298K_t = Yinf_298K x (rtemp/298)%*(-minf)

zeta = 1/(L+L0GL0(YD_298K_tp/Yinf_298K_t)*x2)

k_ratio = (YO_298K_tp/ (1+Y0O_298K_tp/Yinf_298K_t))xFxxzeta
alpha_AN = k_ratio/(l+k_ratio) x m x bcf % gcf * abf

END FUNCTION alpha_AN

ELEMENTAL REAL(dp) FUNCTION k_limited (k3rd.cHp)
! diffusion limitation caps 3rd order rate coefficients
REAL(dp)~ INTENTCIN) :: k3rd ! 3rd order rate coefficient
REAL(dp)~ INTENT(IN) :: cHp ! c(H+)
REAL(dp)~ PARAMETER :: DifflLimit = 1E1D ! diffusion limitation [M-ls-11
INTRINSIC :: EXP
k_limited = l._dp / ( l._dp/k3rd + cHp/DiffLimit)

END FUNCTION k_limited

ELEMENTAL REAL (dp) FUNCTION k_N2_0(temp-temp_ion)
REAL(dp)~ INTENT(IN) :: temp ! temperature [K1
REAL (dp)~ INTENTCIN) :: temp_ion ! ion temperature [KI
REAL i1 temp_mean
temp_mean = (temp_ion + temp)/2
k_N2_0 = 1.4E-10%(300./temp_mean)*x0.4Y4

END FUNCTION k_N2_0

ELEMENTAL REAL(dp) FUNCTION k_Op_O2(temp-temp_ion)
REAL(dp)~ INTENT(IN) :: temp ! temperature [K1
REAL(dp)~ INTENTCIN) :: temp_ion ! ion temperature [KI
REAL (dp) :: temp_mean
temp_mean = .bb?xtemp_ion + .333temp
k_Op_02 = 2.82E-11 - 7.74E-12*(temp_mean/300.) + &

1.073E-12x(temp_mean/300.)*x2 - 5.17E-14x(temp_mean/300.)xx3 + &
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9.E5E-1Ex (temp_mean/300. ) xxY
END FUNCTION k_Op_02

ELEMENTAL REAL(dp) FUNCTION k_Op_N2(temp-temp_ion)
REAL(dp)~ INTENTCIN) ::
REAL(dp)+ INTENTCIN) ::

REAL (dp)

temp_r
k_Op_N2 = 1.533E-12 - 5.592E-13%(temp_mean/300.) + &.LE-LYx(temp_mean/300.)xx2

mean =

temp

temp_:
T temp_t

-b3b3%temp_ion +

END FUNCTION k_Op_N2
#ENDINLINE {above lines go into MODULE messy_mecca kpp_Rates}

#INLINE FA0_GLOBAL

! temperature [KI

mean

- 3L37xtemp

ion ! ion temperature [KI

! from xmecca:

LOGICAL~ PARAMETER :: REQ_HET = .TRUE.
LOGICAL~ PARAMETER :: REQ_PHOTRAT = .TRUE.
LOGICAL~ PARAMETER :: REQ_AEROSOL = .FALSE.

#ENDINLINE {above lines go to messy_mecca kpp_global}
#INLINE FH0_GLOBAL

! from xmecca:

INTEGER~ PARAMETER. PUBLIC :: MAX_MCEXP = 1
'KPPPP_DIRECTIVE vector variable definition start

REAL :: mcexp(MAX_MCEXP) ! dummy Monte-Carlo factor
'"KPPPP_DIRECTIVE vector variable definition end
#ENDINLINE {above lines go to messy_mecca kpp_global}

Ha\myhline}

{ZUpStTrielr 3.3E-11XEXP(55. /temp) s {2chobr

¢ {ZUpSETrGE BLE=34x((temp/300.)*x(-2.4) )xcairy {eckokblr
¢ {ZUpStG}r  1.2E-105 {82k2k} // The path leading to 2 \kpp{03P} + \kpp{02} results in a null cycle regarding odd oxygen and is neglected.

{ZUpSter  B.E-12¥EXP(-20k0./temp) s {achobl

Ha\myhline}

{ZUpStTril k 3rd(tempacaira4.4E-32.1.3.7.5E-114-0.2.0.k) 5 {eckebr
<HE-10XEXP(-470./temp) s {achobl

-2E-105 {echobl

<BE-11LxEXP(180./temp)s {e2bbl

< PE-12XEXP(-G40. /temp) s {achobl
LBE-12xEXP(-1800./temp)s {2 b bk

E-L1LxEXP(200./temp)s {eb2bl

-E-14XEXP(-490./temp) s {echibr
-2E-11y {echebl
SAE-125 {echebr
-BE-125 {echobl

BE-11XEXP(250./temp) s {echobr

HO2_HO23 {81599+ 15} // The rate coefficient is: \code{k_H02 H02} = \code{(l.5E-12*EXP(19./temp)+1l.7E-33*EXP(1000./temp)*cair)*
value for the first (pressure-independent) part is from \citet{1599}-. the water term from \citet{lk5}.
{ZUpStTrilr 1.63E-10%EXP(LO./temp) s {2cbokbl

{ZUpStTrer L.8E-125 {ebebl

¢ UpStTrier b.521E-2bxtempxEXP (1851 . 09/temp) ¥XEXP (-5.104B5E-3xtemp) s {23052F // Converted to Kc [molec=1 cm3I= KpxR*T/NA- where R is &2.0573k

¢ {ZUpStTr6r L.E05 // Assuming fast equilibrium.

Ha\myhline}

- BE-11XEXP(-3600./temp) s {eckbobt
.15E-11XEXP(110-/temp) s {&hIbr
-25E-11xEXP(20. /temp) s {achebl
-E3E-11xEXP(20. /temp) s {2ckebl
-E-12xEXP(-1500./temp)s {222k
-1E-LLXEXP(L00. /temp)s {achebl
-1E-12XEXP(210. /temp) s {2ckebl
-2E-1L3%EXP(-2450./temp) s {&2hokbt
-BE-L2XEXP(220. /temp) s {achebl
-BE-1LLxEXP(L?0. /temp)s {2chkebl
NO3 NO23 {&2k2k} // The rate coefficient is: \code{k_N03 _N02} = \codefk_3rd(temp-cair.2.E-30+4.4+1.4E-12-0.7.0.E)F.
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(1.+1-4E-

k_NO3 _NO2/(2.7E-27?xEXP(11000./temp))s {ehk2bl // The rate coefficient is defined as backward reaction divided by equilibrium constant.
k Brd(tempwcalr1? 0E-31+2.5+3.6E-11+0.2-0.k)5 {&cbokbh

{ZUpStTrer 3.3E-12XEXP(270./temp) sy {&chobl

¢ {ZUpSETrer k_3rd(temp.cairl.8E-30-3.0-2-8E-1140.40.5)5 {a2b2b)
: {ZStTrG} k_NO2_H023 {82kek} // The rate coefficient is: \code{k_NOZ_HOZ} = \code{k_3rd(temp.cair.l.8E-3L~3.2-4.7E-12-1.-4-0.6)}.

1.8E-11XEXP(-390. /temp) s {ecbebl
t {ZStTrG} k_HNO3_OHy {82k2k} // The rate coefficient is: \code{k_HNO3 OH} = \code{2.4E-14 x EXP(4EO./temp) + 1./ ( 1./(k.5E-34 % EXP(1335./temp)*cair) + 1./(2.7E-17

#EQUATIONS

{<Glnnn> 0

<61000> 02 + 01D = 03P + 02 {+ 1&9. kdmoll} :

<6L00L> 02+ 03P {+MF = 03

<cl002a> 03 + 01D =2 02

<61003> 03 + 03P =2 02 {+ 392. kdmol} :

{<6ennn> H

<G2100> H + 02 {+11F = Ho2 {+ 204. kdmoll} :

<G62l01> H + 03 =0H + 02 I+ 119. kdmoll @ {ZUpSter L
<G2l02> He o o+ 01D =H+ OH {+ 181. kdmol} : {ZUpStG} 1
<G2l03> OH  + 03P =H+ 02 {+ BE9.5 kdmol} @ {ZUpStGr 1
<G2l04> OH + 03 = HO2 + 02 {+ 1L7. kdmoll @ {ZUpStTrer L
<G2l05> OH + H2 =H20 + H {+ L2.7 kdmol} @ {ZUpStTrir 2
<GElOE> HO2  + 03P =0H + 02 {+ 225 kdmoll @ {zUpSter o 3.
<GEl07> HO2 + 03 =0H + 202 {+ 119. kdmol} ¢ {ZUpStTrer L
<Gel0fa> Ho2 + H =2 OH {+ 155. kdmol} & {ZUpStG}r 7
<G2l08b> HO2 + H =He + 02 {+ 2349, kdmollr @ {ZUpSter b
<G2L06c> HO2 + H = 03P + H20 {+ ccb. kdmoll @ {zUpSter L
<G2L09> HO2  + OH = H20 + 02 {+ 295. kdmollr @ {ZUpStTrGr Y.
<GELL0> HO2  + Ho2 = H202 + 02 {+ Lh5. kdmoll @ {ZUpStTricr kb
2LXEXP(2200. /temp)*C(ind_H20))}. The

<G2LLl> H20  + 01D =2 OH {+ 119. kdmol} :

<G2ll2> He202 + OH = H20 + HO2 {+ 130. kdmoll} =

<GELL?> H20 + H20 = H20H20

[cm35€Zatma€ZKa"™ "1a€Zmola~ "11.

<G2L1LA>  HEOHZ20 = H20 + H20

{<63nnn> N

<G3100> N + 02 =NO + 03P {+ 135. kdmoll} @ {ZUpSter L
<G3101> N2+ 01D = 03P + N2 {+ 1&9. kdmol} ¢ {ZUpStTrir 2
<G3L02a> N20  + 01D =2 NO {+ 197. kdmol} : {ZUpStG} 7
<G3L02b> N20 + 01D = N2 + 02 HIRVANERS Yy
<G3L03> NO -+ 03 = NO2 + 02 {+ 20L. kdmoll & {ZUpStTrcr 3
<G3L04> NO + N = 03P + N2 {+ 259. kdmoll & {ZUpSter 2
<G3L05> No2  + 03P =NO + 02 {+ 19L. kdmol} @ {ZUpSt6r b
<G3L0E> NO2  + 03 = NO3 + 02 t {UStTrGr 1
<G3107> No2 + N = N20 + 03P {+ LO4. kdmoll & {ZUpStGr B
<G3L08> NO3  + NO =2 NO2 HER AN NS .
<G3L09> NO3  + NO2 {+11F = N205 : {/UpStTrG} k_|
<G3L10> N205 {+MF = NO2 + NO3 {7StTrG}
<G3200> NO -+ OH {+MF = HONO : {YTrG}

<63201> NO -+ Ho2 =NO02 + OH {+ 33.58 kdmoll} :

<G3202> NO2  + OH  {+MF = HNO3

<G3203> NO2  + HO2 {+1MF = HNOY

<63204> NO3  + HoO2 =NO2 + OH + 02 : {XTrGr  3.5E-123 {&chchl
<63205> HONO + OH = NO2 + H20 VAN

<G3205> HNO3 + OH = H20 + NO3

x EXP(2199./temp)) )}

<G3207> HNOY {+#MF = N02  + HO2

¢ {ZSETrGl k_NO2_H02/(2.1E-27%EXP(10900./temp) )y {&ckck} // The rate coefficient is defined as backward reaction divided by equilibrium constant.
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but reduced by a factor of 10 according

value at 298K.

be excluded because of a likely high energy

and a 20 kcal/mol energy barrier \citep

<G3206>  HNOY + OH = N02 + H20 1.3E-12XEXP(380./temp)

<63209> NH3  + OH = NH2 + H20 1. 7E-12XxEXP(-710./temp) s

<G3210> NH2  + 03 = NH20 + 02 4.3E-12%EXP(-930. /temp) s

<63211> NH2  + HOZ2 = NH20 + OH 4.8E-O7*EXP(-E28. /temp)xtemp** (-1.32) 3

<63212> NH2  + HO2 = HNO + H20 : 9. 4E-0FXEXP(-35k. /temp) xtempxx (=1.12) 5

<63213> NH2  + NO = H02 + OH + N2 : 1.92E-12x((temp/298. )xx(-1.5))%

<G3214> NH2  + NO = N2 + H20 : 1.4LE-11x((temp/298.)%x(-1.5))%

<63215> NHZ2  + NO2 = N20 + H20 1.2E-11x((temp/298. )xx(-2.0)) 5

<632lk> NH2  + NO2 = NH20 + NO 0.8E-11x((temp/298. )xx(-2.0))3

<63217> NH20 + 03 = NH2 + 02 1.2E-145

<G3218> NH20 = NHOH 1.3E35

<63219> HNO + OH = NO + H20 8.0E-L1xEXP(-500./temp)s

<G3220> HNO - + NHOH = NH20H + NO 1.BBE-12XEXP (-1500./temp)

<63221> HNO -+ NOZ2 = HONO + NO 1.0E-12xEXP(-1000. /temp) s

<G3222> NHOH + OH = HNO + H20 L.BBE-124

<63223> NH20H + OH = NHOH + H20 4.13E-11xEXP(-2138. /temp) 5

<G3eH> HNO O+ 02 = HO2 + NO 3. LEE-1YXEXP (-4L00. /temp) s

<G4100>  CHY + 01D = .75 CH3 + .75 OH + -ES HCHO + .4 H + .05 H2 1.75E-104

<GH10L>  CHY + OH = CHEI + H20 1.85E-20%EXP (2. 82%L0G (temp) - ‘IB? /temp)

<G4L02>  CH30H + OH .85 HCHO + .85 H()E .15 CH30 + H20 = k. 38E-18xtempxx2 . XEXP (14Y. /temp) 5

<G4103a> CH302 + HO2 = CHEOOH + 02 3.8E-13xEXP(780./temp)/(L.+1./438 . ¥EXP(L1LO- /temp) )3

<G4103b> CH302 + Ho2 = HCHO + H20 + 02 3.8E-13xEXP(780./temp) /(L. +498 . ¥EXP(-11L0./temp) ) 3

<GH104a> CH302 + NO = CH30 + NoO2 2.3E-12*EXP(3k0. /temp)*(L.-beta_CH3INO3) 3

<G4104b> CH302 + NO = (H3NO3 2. 3E-12xEXP(3k0. /temp)*xbeta_CH3INO33 // Methyl nitrate yield according to \citet
to the upper limit derived from measurements by \citet .

<G4L05> CH302 + NO3 = (H30 + NO2 + 02 H L.2E-124

<G410La> CH302 = (H30 + .5 02 : 7.4E-L3XEXP(-520./temp)*R02*2. 5

<G410Lb> CH302 = .5 HCHO + .5 CH30H + .5 02 : (k_CH302-7.4E-13%EXP (-520./temp) ) ¥R02%2. 5

<GHLO07> CH300H  + OH = .k (H302 + .4 HCHO + .4 OH + H20 : k_CH300H_OH4

<GHL08>  HCHO + OH = €0 + H20 + HoOZ 9. 52E-18%EXP (2. 03%L0G (temp) +E3L. /temp) 5

<GHL09> HCHO + NO3 = HNO3 + CO + HO2 3.4E-13%EXP(-1900. /temp) s

<GH110> €O + OH =H+ €02 (1.57E-13+cairx3.54E-33) 5

<G4111>  HCOOH + OH = (02 + HO2 + H20 2. GHE-L4*exp (?8E. /temp)+9.85E-13XEXP(-103k. /temp) 5

<G411e> €O + 03P = (02 : b.EOE-33%EXP(-1103. /temp)1

<GH113> CHY + 03P = .51 (H3 + .51 OH + .49 CH30 + .49 H b.03E-18xtempxx(2.17)*EXP(-3E19. /temp) 3
<GHLI4> CH302 + NO2 = CH302No2 : k_NO2_CH3024

<GHLL5> CH302N02 = (H302 + NO2 k_NO2_CH302/ (9. 5E-2F*EXP (11234 . /temp) )3

<GHLLE> CH302N02 + OH = HCHO + NO3 + H20 3.00E-14 5 // Same value as for PAN + OH.

<GHLL7> CH3NO3  + OH = H20 + HCHO + NO2 4.0E-13%EXP(-845./temp) s

<GH11A>  CH30 = HO2 + HCHO 1.3E-14xexp(-EE3. /temp)*c(ind_02)3

<G4119a> CH30 + NO2 = CH3NO3 k_3rd_iupac(temp.cair.8.1E-29-4.5+2.1E-11+0..0-44)5

<G41159b> CH30 + No2 = HCHO + HONO 9.EE-12xEXP(-1150./temp) s

<GHl20a> CH30 + NO = CH30NO k_3rd_iupac(tempscair-2.bE-29.2.8+3-3E-11~0.EREAL (EXP(~-temp/900.)-SP)) 3
<G4120b> CH30 + NO = HCHO + HNO 2.3E-12x(temp/300. )xx0. 75

<GHL21> CH302 + 03 = (H30 + 2 02 2. 9E-1kxexp (-1000./temp) 5

<GHLEZ> CH3ONO  + OH = H20 + HCHO + NO 1.E-10%exp(-17EY4./temp) s

<G4123>  HCHO + Ho2 = HOCH202 9.7E-15%EXP(B25. /temp) 3

<GHL2Y> HOCH202 = HCHO + HO2 2. YEL2XEXP(-7000. /temp) s

<GH125> HOCH202  + HO2 = .5 HOCH200H + .5 HCOOH + .2 0H + .2 HO2 + .3 H20 + .8 02 : 5.EE-L5%EXP(2300. /temp) s

<GHlEb> HOCH202  + NO = NO2 + HO2 + HCOOH = 0.7275%2. 3E-12%EXP(3L0. /temp) 5 // Same as for GH41O4 but scaled to match the recommeded
<GHLE7> HOCH202  + NO3 = NO2 + HO2 + HCOOH 1.2E-125 // Same as for CH302 + NO3 in GY105.

<G4129a> HOCH202 = HCOOH + HOZ2 : (k_CH302%5.5E-12)%x0. 5xR02%2. 5

<G4129b> HOCH202 = .5 HCOOH + .5 HOCHEOH +.502 (k_CH302x5. 7E-14*EXP(750. /temp) ) x*0. 5xR0O2*2. 3

<G4130a> HOCHZ200H + OH = HOCH202 + H20 0.Exk_CH300H_OH3 // SAR for H-abstraction by OH.

<G4130b> HOCH200H + OH = HCOOH + H20 + OH k_rohro + k_sxf_soohxf_soh3 // SAR for H-abstraction by OH.
<GH132> HOCHZ0H + OH = HO2 + HCOOH + H20 k_rohro + 2.%k_s*f_sohxf_soh3 // SAR for H-abstraction by OH.
<GH133> CH302 + OH = (H30 + HOZ2 1.4E-104 // Lower limit of the rate constant. Products uncertain but \chem can
barrier (L.\ Vereecken. pers. comm.). \chem production cannot be excluded-

<G4134>  CH200 = C0 + HO2 + OH 1.124E+14%EXP(-10000/temp)s // Estimate based on the decomposition lifetime of 3 s \citep
<GHL35> CH200 + H20 = HOCH200H k_CH200_NO02x3.LE-k5 // Rate constant for \chem

(G4138) multiplied by the factor from \citet



H20

EMAC/MOM mechanism equations

HOCHZ200H + H20
HCHO + NoO2
HCHO + NO3
HCHO + CoO2

2 HCOOH

2 LCARBON

2 LCARBON

2 LCARBON

LCARBON

HCHO + 2 02

2 HCHO + 02
HOCHZ202N02
HOCH202 + NO2
HCOOH + NO3 + H20
CH302
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¢ {UStTrGr B.2E-125 {83173. 3174} // Average of two measurements.
¢ {/StTr6r b-E-145 {83041} // Upper limit.
¢ {ZStTr6r k_CH200_NO25 {23041- 3049} // Average of 7.E-12 and 1.5E-12.
¢ {ZSETr6r 3.BE-145 {23039
¢ {ZStTr6}t 1.E-105 {83051} // \chem{HOOCH 20CHO} forms and then decomposes to formic anhydride \citep{2071} which hydrolyses in the humid atmosphere
¢ {ZStTrGr 1.7E-125 {83049} // High-pressure limit.
¢ {ZStTrG} 5.E-125 {83039} // Generic estimate for reaction with alcohols.
¢ {ZStTrG}r 5.E-125 {83039} // Generic estimate for reaction with \chem{R0O_2}.
¢ {ZStTrer 5.E-125 {&3039F
¢ {ZSETrGr 1.E-125 {e3053F
¢ {ZSETrer BeE-115 {e3054F
¢ {ZSETrGE k_NO2_CH3025 {ehebl

¢ {ZSETrGr k_NO2_CH302/ (9. 5E-2*EXP(1123Y4. /temp) )y {2ckck. 3055F // \citet{3055} estimated a decomposition rate equal to that of \chem{CH 30 2NO_2%F.
t {ZStTrer 9.50E-13%EXP(-E50. /temp)*f_sohy // Value for \chem{CH 30 2NO 2% + OH+ H-abstraction enhanced by the HO-group by f\_soh.
t {ZStTr6) k_3rd_iupac(tempacaira?.0E-3L+3.41.8E-12+-1.1.0.33)5 {21759}

.95k HCHO + .56 H + .044 CH30 + 02 @ {ZStTril 5.1E-l2xexp(-210./temp)s {23055 30571
.83 HCHO + .83 H + .17 CO +

(H302 + 02

217 H2 + .17 H ¢ {USETrGr 1.3E-105 {21759

¢ {ZStTrGr 2-53E-145 {8305k} // Products assumed to be \chem{CH_30_2 + 0_2} (could also be \chem{HCHO + 0_2 + OH}).

2?5 CH3 + .75 02 + .25 HCHO + .25 OH & {ZStTrGh 2.5E-115 {230377F

CH30 + 02
POH+ .7 C0+ 3H
+37 CH200 + .47 CO +

H20 + CN

03P + HCN

H + NCO

OH + N

H + NCO

NCO + 03P

o+ NO

o2 + NO

C2H502 + H20
HCHO + CHZ200A

¢ {ZSETrGr 4.3E-115 {e30ELF

+ .3 02 + HO2 ¢ {ZSETrGr 3.E-11xEXP(-1R00./temp)s {echobl
247 H20 + .1k HO2 + .1k CO + .1k OH : {%TrG} KDECH {&l759F

+ {%TrG}
¢ {%TrG}
¢ {%TrG}
+ {%TrG}
¢ {%TrG}
¢ {%TrG}
+ {%TrG}
¢ {%TrG}

k_3rd(temp.cair4.28E-33.1.0-REAL (4.25E-13%EXP(-1150./temp) .SP).1.0.0.8)5 {23191}
1.08E-L0XEXP(105. /temp)*0. L5XEXP(200/temp) s {3197}
1.08E-L0%EXP(L05. /temp)*0.L8/2.5 {23197} // Half of the H-yield is attributed to fast secondary chemistry.
1.08E-L0%EXP(105. /temp)*(L.~(0.k8/2.+0.L5XEXP(200/temp) )5 (231971 // The NH + (O channel is also significant but neglected here.
1.0E-11XEXP(-4000./temp)s {e2k2b} // No studies below 450 K and only the major channel is considered.
L.2E-11xEXP(210. /temp)x0. 755 {23047}
L.2E-11xEXP(210. /temp)*0.255 {&3037F
7.E-155 {83198} // Upper limit. Dominant pathway under atmospheric conditions.
¢ ZTrer L.Y9E-17xtempxtempxEXP(-499. /temp) s {21759F
¢ {ZTrG} 9.1E-L5%EXP(-2580./temp)s {81759} // The product distribution is from \citet{2419}. after substitution of the energized

(riegee intermediate- \chem{CH_200}. by its decomposition products and reaction of the stabilized (I with the water dimer.

mecca-eqgn:

<GH1L3E> CH200 + H20
<GHLI?> CH200 + NO
<G4138>  CHE200 + NO2
<GHIHO> CH200 + C0
<G4141> CH200 + HCO
\citep{3045}.

<GYL42> CH200 + HCH
<GY143>  CH200 + CH3
<GHLHY> CH200 + (H3
<GY1Y45> CH200 + HO2
<GHLHE> CH200 + 03
<CHINT7> CHE00 + (H2
<GHL4E> HOCH202  + NO2
<GHL4T> HOCH202N02 {+
<GHL50>  HOCH202N02 + 0
<G4151>  CH3 + 02
<G4152>  (CH3 + 03
<G4153> (H3 + 03P
<GHLEH> CH30 + 03
<GYL55> CH30 + 03P
<GHL5E> CH302 + 03P
<GHLE7> HCHO + 03P
<GYLEE>  CH200A

<GH159>  HON + OH
<G41L0a> HON + 01D
<G41E0b> HCN + 01D
<GY1LOc> HON + 01D
<GHIEL> HON + 03P
<GY1k2> N + 02
<GY1E3> (N + 02
<GHIE4Y> NCO + 02
<G42000>  C2HR + OH
<G42001>  C2H4 + 03
<G42002>  C2H4 + OH
<GH2003>  (2H502  + HO2
<G42004a> C2H502  + NO
<GH2004b> (2H502  + NO
<G42005>  (2H502  + NO3
<G4200L>  (2H502
<G42007a> (2H500H + OH
<G42007b> C2H500H + OH
<GH2008a> CH3CHO + OH
<GH2008b> CH3CHO + OH
<G42009>  CH3CHO  + NO3
<G420L0>  CH3C02H + OH
<G4201La> CH3C03 + HO2
<G42011b> CH3C03 + HOZ2
<G4201Lc> CH3C03 + Ho2
<GH20LE> CH3C03  + NO
<G42013>  CH3C03  + NO2
<GH20L4> CH3C03  + NO3
<G42017a> CH3C03
<GH201L7b> CH3C03
<G420LA> CH3CO3H + OH
<GH2020> PAN + OH
<G42021>  PAN {+M>
coefficient is defined
<G42022a> (2He +
<G42022b> (2H2 +
<GHE0Z3a> HOCHECHO  +

{+0c}=

{+02}

{+02}

HOCH2CH202

C2H500H

CH3CHO + Ho2 + NoO2
C2HENO3

CH3CHO + HO2 + NO2
-8 CH3CHO + .b HO2 +
C2H502 + H20
CH3CHO + OH

CH3CO + H20
HCOCH202 + H20
CH3CO + HNO3

CH3 + C02 + H20

OH + CH3 + CoO2
CH3CO3H

CH3C02H + 03

CH3 + €02 + NoO2
PAN

CH3 + No2 + (02
CH3 + €02

CH3C02H

CH3C03 + H20

HCHO + CO + NO2 + H20
(H3C03 + NoO2

¢ {ZTrGr k_3rd_iupac(tempacair.8.bE-29+3.1.9.E-12.0.85.0.48)5 {21759, 2419
t ZTrGr 7.5E-13%EXP(?00. /temp) sy {e2bobt

¢ {ZTrG) 2.55E-12*%EXP(380./temp)* (1.-beta_C2HENO3) 5 {1759, 3170%
+ {ZTrG} 2.55E-12%EXP(380./temp)*beta_(2H5ENO3s {21759 31707
o ZTrer 203812y {21207
-2 (2H50H ¢ TG 2.x(7.BE-14xk_CH302)xx (. 5)xR025 {23031+ 17597
¢ {ZTrcr O.bxk_CH300H_OHs {230317F
¢ {ZTrGr k_sxf_soohy {&303LF

¢ TG Y.HE-L2xEXP(3E5. /temp)*0.955 {21759

¢ {ZTrGr Y4.4E-12%EXP(3L5. /temp)*0.055 {21759k

t {ZTrer KNO3ALY {22419

¢ {ZTrGY 4.0E-14xEXP(850./temp)s {81759} // Only major channel considered as the end products are essentially the same.

t {ZTrG} 5.20E-13%EXP(980./temp)*L.507%0.EL5 {e3L55

¢ {ZTrG} 5.20E-L3%EXP(980./temp)*1.507%0.235 {3155}

¢ {ZTrG} 5.20E-L3%EXP(980./temp)*1.507%0. 165 {3155}

¢ {ZTrGr 8.1E-12%EXP(270./temp) s {21L13F

t {%TrG} k_CH3C03 NO023 {&2k2k} // The rate coefficient is: \code{k_(H3C03 NOZ} = \codeik_3rd(temp.cair.9.7E-29+5-b-9.3E-12-1.5-0.E)}.
o UTrGY YeE-L2y {21L17

¢ {ZTrGr k1_RO2RCO3*0.95 {23031

¢ ZTrer k1_RO2RCO3x0.15 {23031

t {%TrGY O.bxk_CH300H_OH3 {82415} // The rate coefficient is the same as for the \kpp{CH3} channel in G4107 (\kpp{CH300H}+\kpp{OH}).
¢ {ZTrGY 3.00E-145 {22419

¢ {ZTrG} k_PAN_M3 {822k} // The rate coefficient is \code{k_PAN_M} = \code{k_CH3C03_N02/9.E-29*EXP(-14000./temp)}- i.e-\ the rate

as backward reaction divided by equilibrium constant.

OH
OH
OH

GLYOX + OH
HCOOH + CO + HoO2
HOCH2CO + H20

A2-a0.b)x. 71y {acbohy 3L7RT
A2ea0.B)% (L. =715 {echeby 317RF

t {ZTr6Y k_3rd(tempacaira5.5e-30.0.0.8-3e-
t {ZTrG} k_3rd(temp.cair5.5e-30.0.0+8-3e-

¢ {ZTrG) 8.00E-12%0.805 {el759
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mecca-.egn

<G42023b>
<G42024a>
<G42024b>
<GH2025>
<G4e0ek>
<G42027a>
<GH2027h>
<G42028a>
<G42028b>
<GH2028c>
<G42029>
<G42030>
<G42031>
<G4203e2>
<G42033a>
<G42033b>
<G42034>
<G42035>
<GH2036>
<G4e2037>
<G42038a>
<GH2037b>
<G4e037c>
<G42039a>
<G4H2039b>
<G42040>
<G42041>
<GH2042>
<G42043>
<G42044>
<G42045a>
<G42045b>
<G4204E>
<G4204 7>

reaction is produced

<G42048>
<G420449a>
<G42045b>
<G42050>
<G42051a>
<G42051b>
<G42051c>
<G42052a>
<G42052b>
<G42053>
<G42054>
<G42055a>
<G42055b>
<G4205ka>
<G4205Eb>
<GH2057>
<G42058a>
<G42058b>
<GH2058c>
<G42059>
<G420L0>
<GH20R1L>
<G420k2a>
<GYH20k2b>
<GH20k2c>
<G420k3a>

: EMAC/MOM mechanism

HOCH2CHO  + OH
HOCH2CO + 02
HOCH2CO + 02
HOCHCHO

HOCH2CHO  + NO3
HOCH2C03
HOCH2C03

HOCH2C03 + HOZ
HOCH2C03 + Ho2
HOCH2C03 + HOZ

HOCH2C03  + NO
HOCH2C03  + NO2
HOCH2C03  + NO3

HOCH2CO02H + OH
HOCH2CO3H + OH
HOCH2CO3H + OH
PHAN

PHAN + OH
GLYOX + OH
GLYOX + NO3
HCOCO

HCOCO

HCOCO

HCOCO3

HC0CO3

HCOCO3 + Ho2
HCOCO3 + NO
HCOCO3 + NO3
HCOCO3 + NO2
HCOCO2H + OH
HCOCO3H + OH
HCOCO3H + OH

HOCH2CH202
HOCH2CHZ02 + NO

HOOCH2C03
HOOCH2C03
HOOCH2C03

HOCH2CH202 + NO
HOCH2CHZ02 + HO2
HOCH2CH202 + HO2
ETHOHNO3  + OH
HYETHOZH  + OH
HYETHOZH  + OH
HYETHOZH  + OH
HOCH2CHZ0
HOCH2CH20
ETHGLY + OH
HCOCH202
HCOCH202 + HO2
HCOCH202 + HOZ2
HCOCH202 + NO
HCOCH202 + NO
HCOCH202 + NO3
HOOCHZCHO + OH
HOOCH2CHO + OH
HOOCH2CHO + OH
HOOCH2CHO + NO3
HOOCH2C03 + NO
HOOCH2C03 + NO3
HOOCH2C03 + HOZ

+

+

equations

HOCHCHO + H20
HOCH2C03

OH + HCHO + CoO2

GLYOX + HO2

HOCH2CO + HNO3

HCHO + €02 + HO2
HOCH2CO02H

HCHO + HOZ2 + OH + CO2
HOCH2CO3H
HOCH2C02H + 03
NOZ2 + HOZ + HCHO
PHAN :
NOZ2 + HOZ + HCHO + €02 :

-09 HCHO + .09 €02 + .91 HCOCO2H + HO2 + H20 :
HOCH2C03 + H20 :
HCOCO3H + HoO2

HOCH2C03 + NoO2

HCHO + CO + NO2 + H20

+ (02

HCOCO + H20

HCOCO + HNO3

€0 + CO + Ho2

HCOC03

OH + CO + (02

€0 + Ho2 + CoO2
HCOCO2H

HO2 + €O + CO2 + OH
HO2 + CO + NO2 + (02
HO2 + CO + NO2 + (02
HO2 + CO + NO3 + (02
€0 + HO2 + €02 + H20

HCOCO3 + H20

€0 + C02 + H20 + OH

-b HOCH2CH20 + .2 HOCHE2CHO + .2 ETHGLY
-25 HOZ + .5 HCHO + .75 HOCH2CHZ0 + NOZ2

with sufficient excess energy that it decomposes promptly-

ETHOHNO3 :
HYETHOZH :
HOCH2CH20 + OH :
-93 NO3CH2CHO + .93 HO2 + .07 HOCH2CHO + .07 NO2 +
HOCH2CHZ02 + HZ0 :
HOCH2CHO + OH + H20
HOOCHZ2CHO + HOZ + H20
HOZ2 + HOCHZ2CHO
HO2 + HCHO + HCHO
HOCH2CHO + HO2 + H20 :
-6 HCHO + .b CO + .k HO2 + .2 GLYOX + .2 HOCHZCHO
HOOCH2CHO :
HCHO + CO + HO2 + OH

NOZ + HCHO + CO + HO2

NO3CH2CHO

HCHO + CO + HO2 + NO2
HCOCH202

HCHO + CO + OH
GLYOX + OH
OH + HCHO + CO + HNO3
NO2 + OH + HCHO + CO2
NO2 + OH + HCHO + CO2
2 OH + HCHO + €02
HOOCH2CO3H
HOOCH2C0ZH + 03
OH + HCHO + Co2

8.00E-12x0.204
5.1E-12%(L.=L./(1+L.85E-18%cair)) 3
5.1E-12%1./(1+1.85E-18%cair) s
KDECH
KNO3AL A
k1 _RO2RCO3*0.94
k1 _RO2RCO3*0.14
KAPHOZ2*rco3_oh3
KAPHO2*rco3_ooh3
KAPHOZ2*rco3_o33
KAPNO3
k_CH3C03_NO24
KROZNO3x1- k0%
k_coch+k_sxf_sohxf_coch3

0.bxk_CH300H_OHA
k_sxf_sohxf_coch3
k_PAN_M3
k_sxf_sohxf_cpan+k_rohros
3. 1E-12*EXP(340. /temp) s
KNO3AL 3
7.ELLXEXP(-31k0. /temp)+5.E-12%c(ind_02) 3
5.E-12xc(ind_02)*3.2xexp(~550./temp) s
5.E-12xc(ind_02)*(1.-3.2xexp(~550./temp) )
k1 _RO2RCO3x0.94
k1 _RO2RCO3*0.14
KAPHO24
KAPNO3
KROZNO3x1 - k0%
k_CH3C03_No23
k_co2h+k_txf_oxf_coch3
0.bxk_CH300H_OHx
k_txf_oxf_cochs
2. (7. 8E-LYXEXP(1000. /temp)*xk_CH302)xx (. 5)*%R023
KROZNO*(1.-alpha_AN(341-0-0-0-temp-cair))s
The decomposition products are 2 \kpp
KROZNOxalpha_AN(3+1+0+0-0-tempcair)s
1.53E-13xEXP(1300. /temp)*(1.-rchohch2o2_oh) 3
1. 53E-13%EXP(1300. /temp)xrchohch2o2_oh3

H20 k_sx(f_sohxf_ch2ono2+f_onoexf_pch2oh)+k_rohros
0.bxk_CH300H_OH4 // Same as for the \chem
k_sxf_soohxf_pch2oh3
k_sxf_sohxf_pch2oh+k_rohro3
b.O0E-L4*EXP(=550./temp)*C(ind_02) 3
9.50EL3%EXP(-55988. /temp) 3
2xk_sxf_sohxf_pch2oh+2xk_rohro3

: k1_RO2pOR023
KRO2HO2 (2) *rcoch2o2_ooh3
KRO2HO2(2)*rcoch2o2_ohs
KRO2NO*(1.-alpha_AN(341-1-0-0-temp-cair))s
KROZNO*alpha_AN(3+1+1-0-0-tempcair)s
KROZNO34
0.Exk_CH300H_OHx
LBx8.E-125
k_sxf_soohxf_cho3
KNO3AL A
KAPNO3
KROZNO3x1 - k0%
KAPHOZ2*rco3_oh3
KAPHO2*rco3_ooh3
KAPHOZ2*rco3_o33
k1_RO2RCO3*0.94

// \citet
+ \kpp

channel in G4107: \kpp

estimated that about 25\7% of the \kpp

+\kpp

// The aldehydic H is assumed to be like the analogous H of \kpp
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// Rate constant is the high-pressure limit as recommended by \citet
// Rate constant is the high-pressure limit as recommended by \citet

in this



mecca-eqgn: EMAC/MOM mechanism

<G42053b> HOOCH2C03

<GH20BYa> HOOCH2CO3H + OH
<GH20B4D> HOOCH2CO3H + OH
<GHE0L5> HOOCHZCOZH + OH
<GHE0BE>  CH2CO + OH
<GHe0k7a> CH3CHOHOOH + OH
<GH20L7b> CH3CHOHOOH + OH

<GHE0LE> CH3CHOHO2
<GH20LT> CH3CHO + HOZ2
<GH2070>  CH3CHOHOZ + HO2
<GHE071> CH3CHOHO2
<GH2072>  CH3CHOHOZ + NO
<G42073>  C2HSNO3 + OH
<GHE07Ha> NO3CH2CHO +
<GH2074b> NO3CH2CHO +
<GH2075>  NO3CH2C03 + HO2
<GH207E> NO3CH2C03 +
<GH2077> NO3CH2C03 +
<GH2078> NO3CH2C03
<GH2079>  NO3CH2PAN {+ M}
<GHe080>  C2H502 + NO2 £+ I
<GH2081>  (2H502N02 {+ M
<GH2062>  C2H502N02 + OH
<G42083a> CH3CO + 02
<G42083b> CH3CO + 02
<G42084> C2H50H + OH
<G42085a> CH3CN + OH
<GH2085b> CH3CN + OH

fuer]

<
pu g
L T | | 1 | | | | 1 1 | 1 [ | | I [N | B 1}

equations

HOOCH2CO2H
HOOCH2C03 + H20
HCOCO3H + OH + H20
HCOCOZH + OH + HZ0

CH3CO2H + OH
CH3CHOHO2
CH3CHO + Ho2
CH3CHOHO2

-5 CH3CHOHOOH + .3 CH3CO02H + .2 (H3 +

CH3 + HCOOH + OH

CH3 + HCOOH + OH + NO2
CH3CHO + H20 + NO2
GLYOX + NO2 + H20
NO3CH2C03 + H20

HCHO + NO2 + €02 + OH
HCHO + NO2 + €02 + NO2
NO3CHZPAN

HCHO + NO2 + €02
NO3CH2C03 + NoO2
C2H502N02

(2H502 + NoO2

CH3CHO + NO3 + H20
CH3C03

OH + HCHO + €O

.95 C2H502 + .95 HO2 + .05 HOCHZCH202 + HEO :

NCCH202 + H20
OH + CH3CO + NO

-2 HCOOH + .2 OH
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 ZTrGr K1_RO2RCO3xO. 1y {23031

 ZTrGr 2.x0.bxk_CH300H_OHs {23031L%
 {ZTrGE k_sxf_soohxf_cochy {23031F
 {ZTrGr k_sxf_soohxf_coeh+k_cochy {3031}
.b HCHO + .E HO2 + .k CO + .4 HOOCH2CO2H :
 {ZTrGE (k_txf_toohxf_toh + k_rohro)s {23031F

t {ZTrGE D-bxk_CH300H_OHy {e30317F

¢ {ZTrer 3 4BEL2XEXP(-12500. /(1. 98xtemp))s {83153+ 30311

{TrGr 2.8E-12%exp(510. /temp)s {23037 30313

{ZTrGr 3-4bELZXEXP(-12500./(1-98%temp) )/ (k. 3HESLXEXP (-14700. / (1-98xtemp) ) )5 {3153+ 3031
¢ {ZTrGr 5.BE-L5XEXP(2300./temp)s {&303LF
{ZTrGY k1_RO2sOR02y {e3031}

¢ {ZTrGr KROENOY {23031F

¢ {ZTrGY B PE-L3%EXP(-395./temp)s {21759

¢ {ZTrGr k_sxf_ch2onoexf_chosy {23159+ 3031+ // Factor of 3 to match the estimate of k =
 {ZTrGY k_txf_oxf_ch2ono2x3.5 {24159+ S041F // Factor of 3 to match the estimate of k =
+ {%TrG} KAPHO2: {82419} // \chem{NO_3CH 2C0_2H} and \chem{NO_3CH 2C0_3H} neglected.

¢ {ZTrGE KAPNOY {22419k

¢ {ZTrGr k_CH3C03_NO25 {e24lqr

t {ZTrGY k1_RO2RCO35 {82419} // \chem{NO_3CH_2C0_cH} neglected.

t{ZTrer k_PAN My {22415

¢ {ZStTrGr k_3rd_iupac(tempacairal.3E-29.k.2+8.8E-1240.0-0.31)5 {21759+

t {ZStTr6r k_3rd_iupac(tempacair REAL (4.8E-4XEXP (9285 /temp) ~SP)10.0-REAL (8. 8ELSXEXP (-10440-/temp) 2SP)+0.0.0.31) 57 {21759

¢ ZSETrer 9. 50E-13%EXP(-E50. /temp) s {2303LF // Same rate constant as for PAN + OH.

¢ {ZTrGY 5.1E-12% (L. = 1./(1.+9.4E-18%cair))s {81759, 31k3} // Rate constant is the high-pressure limit as recommended by \citet{1759}.

1.E-11 molec/cm3/s by \citet{3159%}.
1.E-11 molec/cm3/s by \citet{3159%}.

{%TrG} 5.1E-12%L./(L.+3.4E-1b%cair)s {81759, 3163} // Rate constant is the high-pressure limit as recommended by \citet{1759}.
{ZTrGr 3.0E-1exEXP(20./temp) s {3041, L755F

¢ {ZTrGr 8.1E-13%EXP(-1080./temp)*0.405 {21759 3212} // Uncertainties on the kinetics at pressures <% 0.1 bar.
¢ {ZTrGY 8.1E-13%EXP(-1080./temp)*(1.-0.40)5 {1759, 32121 // Channel proposed by Hynes and Wine 1991+ OH + HCHO + HOCN- could not be

confirmed by \cite{3212}. There is no alternative mechanism at the moment. Products assumed to be OH + CH3C03 + NO

<GH208ka> CH3N + 01D
<G4206ED> CH3CN + 01D
<GHe08kc> CH3CN + 01D
important.

<GH2087>  NCCH202 + NO =

The rate constant for a typical \chem{R0_2} + N0 reaction is used.

<GH2088>  NCCH202 + HO2 =

03P + CH3CN
2 H+ €0+ HCN

.5 CH3 + .5 NCO + .5 NCCH202 + .5 OH

HCN + €02 + HO2 + NO2

HCN + €02 + HoO2

¢ {ZTrG} 2.54E-L0%EXP (-24./temp)*0. 02ETKEXP (137 /temp) s {23197%F
¢ {ZTrGY 2.54E-L0XEXP(-24./temp)*0.1k5 {3197+ // Assuming HCN is from channel 2h- HCO + H + HCN. HCO is replaced by H + CO.
t {ZTrGr 2.54E-L0XEXP (=24 . /temp)* (L. =(0.16+0.02k*EXP(L37. /temp) )5 {23197F // Assuming exothermic channels b and 2d are equally

¢ {%TrG} KRO2NO3 // HCOCN is produced but replaced here by its likely oxidation products (HCN + \chem{CO_2}) as studied by \cite{32lcl}.

{ZTrG} KRO2HO2(2)5 // \chem{NCCH_200H} is produced but replaced here by its likely oxidation products (HCN + \chem{C0_23}) as studied

by \cite{32l2}. The rate constant for a typical \chem{R0_2} + \chem{H0_: E} reaction is used-

<GH2089a> CH2CHOH + OH =
<GH2089b> CH2CHOH + OH

<GHE090>  CH2CHOH + HCOOH
<G42091>  CH3CHO + HCOOH

<GH3010>  NC3H?02

<GY3011>  CH3COCH3 + OH
expression recommended by JPL
<G43012a> CH3COCH202 + Ho2 =

<G43000a> C3HA + OH
<GH3000b> C3HB + OH
<GH300La> C(IHB + 03
\citet{3200%}.

<GH3001b> C3HB +03 =
<GH3002> C3HR {+MF + OH =
<G43003> (3Hk + NO3 =
<G43004>  IC3H?02 + HO2 =
<GH3005a> IC3H?02 +NO =
<G43005b> IC3H?02 +NO =
<GH300L>  IC3H?02 =
<G43007a> IC3HPO0H +0H =
<G43007b> IC3H?PO0H +0H =
<G43008>  NC3H?02 + HO2 =
<GH3009a> NC3H?02 +NO =
<G430090> NC3H?02 +NO =

HCOOH + OH + HCHO
HOCH2CHO + HO2
CH3CHO + HCOOH
CH2CHOH + HCOOH
IC3H?02 + H20

NC3H?02 + H20

HCHO + .1k CH3CHOHOOH + .50 OH +

CH3CHO + CH200A

HYPROPOZ

PRONO3BOZ2

IC3H?00H

CH3COCH3 + HO2 + NoO2

IC3H?NO3

-8 CH3COCH3 + .2 IPROPOL + .k HOZ2
IC3H?02 + H20

CH3COCH3 + H20 + OH

NC3H?00H

CBHSCHO + HO2 + NO2

NC3H?NO3

-8 CH3COCH3 + .2 NPROPOL + .k HOZ2
CH3COCH202 + H20

\citep{2kek}.

HYPERACET

s TG kosy 1230317
¢ {UTrer 2uxk_py {e303Lk
-50 HCOCH202 + .05 CH2CO + .09 CH30H + .09 CO + .2 CHy + .2 €02 :

{%TrG} k_CH2CHOH_OH_HCOOH3 {2303L. 3179} // The minor channel with k=5.2E-12 is combined with the major one producing \chem{HCOOH}.

T {UTrG} K_CH2CHOH_OM_ALD3 {23031, 3179)
t {%TrGY k_CH2CHOH_HCOOH: {83031+ 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
: {ZTrG} k_ALD_HCOOH: {83031 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040%}.

{ZTrGr 5.5E-15%EXP(-1880./temp)*.575 {21759} // Branching ratios according to

¢ {%Trc} 5.BE-15XEXP(-1880./temp)x.435 {21759} // Branching ratios according to \citet{3200%.

t {ZTrGY k_3rd_iupac(tempacaira8.bE-2743.5.3.E-11.1.40.5)5 {21759, 2419}

¢ {ZTrCr Y.BE-13%EXP(-1155./temp)y {21207

¢ {ZTrG} 1.9E-1L3%EXP(1300./temp)s {&9E4} // The value for the generic \chem{RO_2} + \chem{HO_2} reaction from \citet{9k4} is used here.
¢ {ZTr6Y 2.7E-12xEXP(3L0. /temp)*(L.-alpha_AN(3.2.0.0-0-temp~cair))y {21207F

t {ZTrCr 2.7E-12%EXP(3L0./temp)*alpha_AN(3-2.0.0+0-tempacair)s {21207}

¢ {ZTreE 2.%(L.BE-12XEXP(-2200. /temp)xk_CH302)*xx (. 5)xR025 {2241 1759k

¢ {ZTrCr 0.bxk_CH300H_OHs {e3031F

¢ {ZTrGY k_txf_toohs {30311

¢ {ZTrGY 1.9E-13%EXP(1300./temp)s {&TE4} // The value for the generic \chem{R0O_2} + \chem{HO_2} reaction from \citet{9E4} is used here.
¢ {ZTrGY 2.7E-12xEXP(3L0. /temp)*(L.-alpha_AN(3.1.0.0-0-temp~cair))y {21207F

t {ZTrG} 2.7E=-12*EXP(360. /temp)*alpha_AN(311.0-0-0-tempacair)y {21207

t{ZTreY 2.x(k_CH302%3.E-13)%x(.5)*%R025 {e24159- 17597F

¢ {ZTrGY (B.8E-12%EXP(-1320./temp)+L. 7E-1YXEXP(423./temp) )y {21759F // Strong positive deviation of k below 240 K compared to the

¢ {ZTrGY 8.BE-13%EXP(700./temp)*rcoch2o2_oohy {2lbl3. 3031
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<G43012b>
<G43013a>
<643013b>
<GH3014>
<G43015a>
\kpp

<G43015b>
<GH301E>
<G43017>
<G43020>
<G43021>
<G43022>
<G43023a>
<G43023b>
<G43024a>
<G43024b>
<G43025>
<G4302ka>
<G4302kb>
<G43027>
<G43028>
<G43029>
<G43030a>
<G43030b>
<G43031>
<G43032>
<G43033>
<GH3034>
<G43035>
<G4303k>
<GH3037>
<G43038a>
<G43038b>
<GH3039>
<G43040a>
<G43040b>
<G43040c>
<G43041>
<G43042>
<G43043a>
<G43043b>
<GY3044>
<G43045a>
<G43045b>
<GH3045c>
<GH304E>
<G43047>
<GH3048>
<GH3049>
<G43050>
by f\_co-.
<G43051a>
<G43051b>
<G43051c>
<G43052>
<G43053>
<G43054a>
<G43054b>
<G43055a>
<G43055b>
<G43055¢>

: EMAC/MOM mechanism
+ HO2

CH3C0CH202
CH3COCH202
CH3C0CH202
CH3C0CH202
HYPERACET
channel.
HYPERACET
ACETOL
MGLYOX
TIC3H?NO3
CH3COCH202
HYPROPOZ
HYPROPOZ
HYPROPOZ
HYPROPOZ
HYPROPOZ
HYPROPO2
HYPROPOZH
HYPROPOZH
PRONO3BOZ
PRONO3BOZ
PRONO3BOZ
PR202HNO3
PR202HNO3
MGLYOX
NOA
HOCH2COCHO
HOCH2COCHO
CH3C0COo=H
CHOCOCHZ202
CHOCOCHZ202
CHOCOCH202
CHOCOCHZ202
CHOCOCHZ202
ALCOCH200H
ALCOCH200H
ALCOCH200H
ALCOCH200H

+
+
+
+
+
+
+

+

HOCH2COCHE02
HOCH2COCHZ202 + HO2
HOCH2COCHZ202 + HO2
HOCH2COCHZ02 + NO
HOCH2COCHZ00H + OH
HOCH2COCHZ00H + OH
HOCH2COCHZ00H + OH
+ OH

PROPOLNO3 + OH

CH3CHCO

CH3COCHZ02

+ +

+ + + + +

+ o+ F o+ F A+ o+ o+ A+ + A+ +

+

CH3COCH202N02
CH3COCH202N02

NC3H?00H
NC3H?00H
NC3H?00H
C2H5CHO
C2H5CHO
(2H5C03
(2H5C03

+
+
+
+
+

(2H5C03 + Ho2
(2H5C03 + HoO2
(2H5C03 + Ho2

NO
NO

OH

NO2

equations

OH + CH3CO + HCHO
CH3CO + HCHO + NO2
NOA :

-3 CH3CO + .3 HCHO + .5 MGLYOX + .2 ACETOL :
CH3COCHZ02 + HZ0 :
MGLYOX + OH + H20
MGLYOX + HO2 + HZ20

-4 CH3 + .b CH3CO + 1.4 CO + H20
CH3COCH3 + NoO2
CH3CO + HCHO + NO2
CH3CHO + HCHO + HoO2
HYPROPOZH
CH3CHO + HCHO + HO2 + OH
CH3CHO + HCHO + HO2 + NO2
PROPOLNO3
CH3CHO + HCHO + HO2 + NO2
HYPROPOZ
ACETOL + OH
PR202HNO3
NOA + HOZ + NOZ2
NOA + HOZ + NOZ2
PRONO3BO2
NOA + OH
CH3CO + CO + HNO3
MGLYOX + NO2 :
8609 HOCH2CO + .8L0F CO + 1391 (33C0 + 1391 HO
HOCH2CO + CO + HNO3 :
CH3CO + H20 + €02

-b HCOCO + .k HCHO + .2 (33C0 +
HCOCO + HCHO + NO2
ALCOCH200H
HCOCO + HCHO + OH
HCOCO + HCHO + NO2
HOOCH2C03 + CO + H20
(33C0 + H20 + OH
CHOCOCHZ02 + HZ0
HOOCH2C03 + CO + HNO3

HCHO + HOCH2CO
HOCH2COCHZ00H

HCHO + HOCH2CO + OH

HCHO + HOCH2CO + NO2
HOCH2COCHO + OH
HOCH2COCH202

HCOCOCHZ00H + HO2

.72 €O + .72 CH3CHO + .72 HOZ2 +
ACETOL + NO2
CH3COCH202N02

CH3COCH202  + NO2

MGLYOX + NO3 + H20

-2 HOCH2COCHO =

.21 CH3C0C02H +

NC3H?02 + H20
C2H5CHO + H20 + OH
C2H5CHO + HO2 + H20
(2H5C03 + H20
C2H5C03 + HNO3
(2H502 + €02
C2H5CO2H

C2H502 + €02 + OH
C2H5CO3H

C2H5C02H + 03

8.EE-13XEXP(700./temp)xrcoch2o2_oh3

2.9E-12%EXP(300. /temp) *(L.-alpha_AN(4+1-1-0-0-temp-cair))s

2.9E-12%EXP (300 /temp)*alpha_AN(4+1+1-0.0-temp-cair) s
k1_RO2pOR0O23

0.6xk_CH300H_OH3 // The same value as for GHLO?7 (\kpp

k_sxf_soohxf_co3
1.BE-12XEXP(305./temp)s
1-9E-12XEXP(575. /temp) s
b.2E-13XEXP(-230. /temp)
KRO2NO35
k1_RO2s0R023
KRO2HO2(3) % (1. -rchohch2o2_oh) 3
KRO2HO2 (3) xrchohch2o2_oh3
KROZNO* (1. -alpha_AN(4+1+0+0-0-temp-cair))s
KRO2NO*alpha AN(Y4+1+0+0-0-tempacair)s
KRO2NO33
0.bxk_CH300H_OH3
(k_sxf_sohxf_pch2oh+k_txf_toohxf_pch2oh) 3
KROZHO2(3) 5
KROZNOA
KRO2NO33
0.bxk_CH300H_OH3
k_txf_toohxf_ch2onocs
KNO3ALX2- 45
(k_sxf_coxf_ono2+k_p*f_co)3
2 : (L.9E-12%EXP(575. /temp)+k_sxf_sohxf_co)s
KNO3ALX2- 45
4. 9E-14*EXP (276 /temp) 3

k1_RO2pOR0O24
KRO2NOA
KRO2HO02(3)*rcoch2o2_ooh3
KROZHO2(3)*rcoch2od_ohs
KRO2NO35
k_txf_coxf_o3
k_sxf_soohxf_co3
0.bxk_CH300H_OH4
KNOJAL*2. 45
k1_RO2pOR023
KRO2HO02(3)*rcoch2o2_ooh3
KRO2H02(3)*rcoch2o2_oh3
KROZNOA // \alkylnitrateneglected
k_sxf_soohxf_co3
-bxk_CH300H_OH3
1.BLOE-12%EXP(305. /temp) s
.07 CH3CHO + .07 Ho2 + .07 Co2 :
k_txf_onoexf_pch2oh+k_sxf_sohxf_ch2onoz2s
2. 3E-12XEXP(300. /temp) s // Using the high-pressure limit.
1.9ELEXEXP (-10830. /temp) 3
9. 50E-13*EXP (550 /temp)xf_cos

// \alkylnitrateneglected\ (also not considered

?7.6E-114

// Value for \chem

0.bxk_CH300H_OH4

k_sxf_sooh3

k_sxf_pch2oh3 // Products approximated with \kpp
4.9E-12%EXP(405. /temp) 3
b.3E-1535
k1_RO2RCO3IXO. 94
k1_RO2RCOIX0. LA
KAPHO2*rco3_oh3
KAPHOZ2*rco3_ooh3
KAPHOZ2*rco3_o34

+ \kpp

in MCM) .

// \alkylnitrateneglected\ (also not considered in MCM).

// Rate coefficient estimated with SAR \citep
// Rate coefficient estimated with SAR \citep

) is used- multiplied by the branching ratio of the

// The pressure fall-off between 1000 and 100 mbar is only 3\% \citep .
+ OH. H=abstraction enhanced by the \chem

// Only major H-abstraction channel considered.
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// Rate coefficient assumed to equal to the one of hydroxyacetone (ACETOL) for this channel.

=group
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<G43056>  (2H5C03  + N
<GH3057> (2H5C03  + N
<G43058> PPN

<G43059>  C2H5C02H +
<GH30L0a> C2H5CO3H  +
<G430L0b> C2H5CO3H  +
<G430E1> PPN +
<GY3062>  CH3COCO3H + 0
<G43053a> CH3COCO3 + HO
<G43053b> CH3COCO3 + HO
<GH30EH> CH3C0C03 + NO
<GH30L5> CH3COCO03 + NO
<GH30LE>  CH3COCO03 + NO
<GH30L7> CH3C0C03
<G430LA> (33C0 + OH
<G430L9>  IPROPOL + OH
<G43070a> NPROPOL + OH

0
02

H

mechanism equations

NO2 + (2H502 + C02
PPN

(2H5C03 + NoO2

CH3CHO + €02 + H20
C2H5C03 + H20

CH3CHO + €02 + H20
CH3CHO + €02 + NO2 + H20
CH3C0C03 + H20

CH3CO + €02 + OH
CH3COCO3H

CH3CO + Co2 + NO2
CH3CO + €02 + NO3
CH3C03 + €02 + NO2
CH3C03 + (02

3 €0 + Ho2

CH3COCH3 + HO2 + H20
C2H5CHO + HO2 + H20

abstraction rate constants by OH.

<G43070b> NPROPOL + OH

= HYPROPOZ + H20

for H-abstraction rate constants by OH.

<G4307La> PROPENOL + OH

= HCOOH + OH + CH3CHO
C2H5CHO + HCOOH
PROPENOL + HCOOH
HCOCO + CO + HO2 + OH

HCOCH2C03

HCOCH2C03 + HNO3
HCOCH202 + CO2
HCOCH2C02H

HCOCHZ202 + CO02 + NO2
C3PAN2

HCOCH2CO3H
HCOCH2C02H + 03
HCOCH202 + €02 + OH
HCOCH2C03 + NoO2
GLYOX + CO + NO2
HCOCH=202 + €02
HOCH2CH202 + C02
HOC2HYCOZH
HOCH2CH202 + CO2 + NO2
HOC2HYCO3H
HOCH2CH202 + C02 + OH
HOC2HHCOH + 03
C3PANL

HOCH2CHZ02 + (02
HOC2HHCO3

HOC2HYCO3 + NoO2
HOCH2CHO + CO + NoO2
HCOCH202 + C02 + H20

<GY3072>  PROPENOL + HCOOH
<G43073>  C2H5CHO  + HCOOH
<GY3074> HCOCOCH200H + OH
substituted with its products.
<GH3202>  HCOCH2CHO + OH
<GY3203>  HCOCH2CHO + NO3
<G43204a> HCOCH2C03
<G43204b> HCOCH2C03
<GY3205> HCOCH2C03 + NO
<GY320L> HCOCH2CO3 + NO2
<G43207a> HCOCH2C03 + HO2
<GY32070> HCOCH2CO3 + HOE
<GY3207c> HCOCH2C03 + Ho2
<GH32L0> CIPANE

<GH32LL> (3PANZ + OH
<GY3212>  HCOCH2CO2H + OH
<G43213a> HOCBHYCO3
<(4321.3b> HOC2HUHCO3
<GY3214> HOCBHHCO3 + NO
<G43215a> HOC2HYCO3 + HO2
<GY32150> HOCBHYCO3 + HOE
<GY3215c> HOCBHYCO3 + HO2
<GH3218> HOC2H4CO3 + NoO2
<GY3219>  HOCEH4COZH + OH
<G43220>  HOCH4CO3H + OH
<GH322L> C3PANL

<GY3222> C3PANL + OH
<GY3223>  HCOCH2CO3H + OH
<G434L5> (3DIALOOH + OH
<GY34l8a> C3DIALO2  + HO2
<G43418b> C3DIALO2  + HO2
<G43419> (3DIALO2  + NO
<GY3420>  C3DIALO2  + NO3
<GH342L> (3DIALO2
<GH3422a> HCOCOHCO3  + Ho2
<GY3422b> HCOCOHCO3  + HO2
<GH3424> HCOCOHCO3  + NO
<GH3H25> HCOCOHCO3  + NO2
<GH342L> HCOCOHCO3  + NO3
<GH3YET> HCOCOHCO3

(33C0 + OH : {%TrGAro}
C3DIALOOH ¢ {%TrGAro}
GLYOX + CO + HO2 + OH ¢ {%TrGAro}
GLYOX + CO + HO2 + NO2 : {%TrGAro}
GLYOX + CO + HOZ2 + NOZ2 ¢ {%TrGAro}
GLYOX + CO + HO2 ¢ {%TrGAro}
GLYOX + €02 + HO2 + OH : {%TrGAro}
HCOCOHCO3H ¢ {%TrGAro}
GLYOX + €02 + HO2 + NO2 ¢ {%TrGAro}
HCOCOHPAN ¢ {%TrGAro}
GLYOX + CO2 + HOZ2 + NO2 ¢ {%TrGAro}
GLYOX + €02 + HO2 ¢ {%TrGAro}

HE VAN
VAN
¢ {%TrG}
HR VAN
VAN
¢ {%TrG}
HR VAN
VAN
¢ {%TrG}
HE VAN
VAN
¢ {%TrG}
HR VAN
VAN
¢ {%TrG}
HR VAN
 {%TrG}

 {%TrG}

¢ {%TrG}
HR VAN
¢ {ZTrG}
¢ {%TrG}

: {ZTrGTer}
: {%TrGTer}
2 {%TrGTer}
: {ZTrGTer}
: {ZTrGTer}
¢ {/TrGTer}
: {ZTrGTer}
: {ZTrGTer}
: {%TrGTer}
¢ {%TrGTer}
¢ {%TrGTer}
: {%TrGTer}
¢ {%TrGTer}
¢ {%TrGTer}
: {%TrGTer}
¢ {%TrGTer}
¢ {%TrGTer}
: {%TrGTer}
¢ {%TrGTer}
¢ {“TrGTer}
: {%TrGTer}
¢ {%TrGTer}
: {“TrGTer}

{7TrGTer}

1.44E-104
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KAPNO3 {22419%

k_CH3CO3_NO23 {&2419F

K_PAN_M3 {22419%

k_co2h+k_p+k_sxf_coehy {83031} // Products approximated with the major end-product \kpp{CH3CHO}.
0.bxk_CH300H_0OH3 {23031+

k_sxf_co2h+k_p3i {&3031} // Products approximated with the major end-product \kpp{CH3ICHO}.
k_sxf_cpantk_py {83031} // Products approximated with the likely end-product \kpp{CH3CHOZ}.
0.bxk_CH300H_OH3 {23031+

KAPHOZ2%rco3 ohy {23031}

KAPHOZ2x(rco3_ooh+rco3_o3)5 {2303LF

KAPNO5 {2303LF

k_CH3C03 NO25 {2303LF // As for \kpp{HCOCOIT.

KRO2NO3xL. 7?45 {23031

k1_RO2RCO35 {23031F

2.xk_txf_coxf_os {23031}

2.bE-12%EXP(200. /temp)y {21759}

4. BE-12*EXP(?0. /temp)* (k_sxf_soh/ (k_p+k_s*f_pch2oh+k_sxf_soh))3 {21759+ 3031} // Branching ratios estimated with SAR for H-

4.BE-12%EXP(70. /temp)* ((k_p+k_sxf_pch2oh)/(k_p+k_sxf_pch2oh+k_sxf_soh))s {21759+ 3031} // Branching ratios estimated with SAR

k_CH2CHOH_OH_HCOOHs {23031+ 3179F // \onlythischannel

k_CH2CHOH_HCOOH3 {83031+ 312} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.

k_ALD_HCOOH3 {83031~ 312} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
k_sxf_soohxf_co+.bxk_CH300H_OH3 {23031} // HCOCOCHO would be produced but undergoes fast photolysis (faster than MGLYOX) and is

4.29E-115 {24149
2-¥KNO3ALX2.45 {2419
k1_RO2RCO3x0.95 {23031
k1 _RO2RCO3I*0.15 {23031
KAPNOS {22419
k_CH3CO03_NO25 {219k
KAPHO2xrco3 oohy {224159%F
KAPHO2xrco3 o35 {22h1 9k
KAPHOZ2xrco3_ohy {&cH15F
k_PAN_M3 {22419
2.10E-1L5 {22419

2. 14E-115 {22415

k1 _RO2RCO3I*0.95 {23031
k1_RO2RCO3x0.15 {23031k
KAPNO3 {22415
KAPHO2%rco3_oohy {224159%F
KAPHOZ2%rco3_ohy {acHl5F
KAPHO2xrco3_ o35 {acHl5h
k_CH3C03_No25 {219k
1.39E-115 {22415
1L.73E-115 {22415
k_PAN_M3 {22419
4.51E-125 {e2ulTr
2.49E-115 {82419} // Products simplified
{82419}

KRO2HOZ2 (3)*(rco3_ooh+rco3_o03)5 {a241F

KROZHOZ2(3)*rco3_ohy {&24l5F

KRO2NO3 {82419} // KDEC (3DIALO s\rightarrows GLYOX + CO + HOZ2
KRO2NO33 {82419} // KDEC C3DIALO %\rightarrows GLYOX + CO + HO2

k1 _RO2s0R023 {&2419} // Permutation reaction (minor channels removed) .
KAPHO2xrco3_oh3 {22419}

KAPHOZ2* (rco3_ooh+rco3_o3)5 {22419+

KAPNOs {2c4159

k_CH3C03_N025 {22u1Hr

KROZNO3x1.-

4y {a2419r

k1_RO2RCO35 {&2419F



E-DEE—L?*temp*temp*EXP(?B-/temp)a
= 0.1273 and k\_s/(k\_p+k\_s)

= 0.8727.

(k1_RO2pR0O2*0. 1273+k1_R0O2sROZ*0.8727)*0. 12735

12734
8727

(k1_RO2pR0O2*0.1273+k1_RO2sRO2*0.8727)%0.87275

1.17E-17xtempxtempXEXP (213. /temp)xk_t/(3.xk_p+k_t) 3
1.17E-17xtempxtempXEXP (213 /temp)*x3.xk_p/(3.xk_p+k_t)3

(k_p+k_sx(L+f_ch2onoe+f_ono2)xf_alk)x(k_p/(k_p+k_s))3

04680 OH + .04LA0 CO +

// The \kpp

composition (\chem

‘\chem
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products are substituted with

KROZNOX(1.-(0.1273xalpha_AN(4.1.0.0.0-temp-cair)+0.8727xalpha_AN(4.2.0.0.0-temp-cair)))*0.12734
KROZNOx(1.-(0-1273xalpha_AN(4.1.0.0-0-temp-cair)+0.8727xalpha AN(4.2.0.0-0-temp-cair)))x0.87271
KROENO*(U-IE?B*alpha_AN(lewﬂwﬂwﬂwtemp1cair)+D-E?E?*a1pha_AN(H1E10151D1temp1cair))%

// The alkyl nitrate

// H-abstraction from primary C and substitution of the resulting peroxy radical with its products from

// H=abstraction from primary C and substitution of the resulting peroxy radical with its products from

// Products assumed to be only from H-abstraction from a secondary C bearing the -00H

// Products assumed to be only from H-abstraction from a secondary C bearing the -

-07280 CH3CO +

// LHMVKABOZ2 is 0.12 HMVKAOZ2 + 0.88 HMVKBOZ.
represents 0.k2 MEKBOZ2 + 0.38 MEKAOZ.

// \kpp

.02k CH3CHO +

.02k €02 +

KRO2NOX (1.~ (.b2*alpha_AN(4-2+1+0-0-temp-cair)+.38*%alpha AN(4+1.0-1-0-temp-cair)))s

KRO2ZNOX ( .b2xalpha_AN(4+241+0-0-temp.cair)+.38%alpha_AN(4.1.0-1~0-temp-cair))s

(.bexk_txf_toohxf_co+.38xk_sxf_sooh) 3
(k_txf_ono2xf_alk+k_pxf_ a1k+k sxf_ch2ono2+k_p)x(k_s/(k_p+k_s))3

CH3CHO :

213 OH +

(.b2xk1l_R0O2sOR0Z+.38%k1_RO2ZpOR0Z) 5

-065 CHOCOCH202 + -Ok5 CO +

mecca-egn: EMAC/MOM mechanism equations

<GH3428>  METACETHO + OH = CH3CO + (02 9.82E-114

<GH344Z> HCOCOHPAN + OH = GLYOX + CO + NO2 k.97E-114

<G43443>  HCOCOHPAN = HCOCOHCO3 + NOZ2 k_PAN_M3

<GH3YHY> (320HL3CO + OH = HCOCOHCO3 1.3kE-104

<GH3YHE> HCOCOHCO3H + OH = HCOCOHCO3 7.33E-114

<G44000>  NCYHHLO + OH = LCHHT02 + H20 :

ratio) is assumed to be equal to the ratio of the production rates at 298K: k\_p/(k\_p+k\ s)

<G4400La> LCYHF02 = C3H?CHO + HO2

<GY400Lb> LCYHT02 = .b3bk MEK + .E3k HOZ2 + .34 CH3CHO + .3BY4 C2H502 :

0.E3k \kpp + \kpp and 0.3E4 \kpp + \kpp at 1 bar and 298 K.

<G44002>  LCYHF02 + HO2 = LCHHTOOH : KROZHOZ(4) 5
<G44003a> LCYHT02 + NO = NO2 + C3H?CHO + HO2

<GHH003b> LCYHT02 + NO = NO2 + .b3k MEK + .BE3k HO2 + .3kY4 CH3CHO + .3k4 CEHEOE

<GHH003c> LCYHF02 + NO = LCHHANO3 :

yield is the weighted average yield for the two isomers forming from \chem and \chem

<GY4D004a> LCYHT02 + NO3 = NO2 + C3H?CHO + HOZ2 : KROZNO3xO.
<G44004b> LCYHT02 + NO3 = NO2 + .b3k MEK + .E3k HO2 + .3kY CH3CHO + .3kY4 C2H502 : KRO2NO3x0.
<G44005a> LCHHTOOH + OH = LC4HT02 + H20 0.bxk_CH300H_OH4

<GHH005b> LCYHTOOH + OH = (3H?CHO + H20 + OH k_sxf_toohxf_alkx(k_p/(k_p+k_s))3
<GH4005¢> LCHHTOOH + 0H = MEK + H20 + OH k_txf_toohxf_alkx(k_s/(k_p+k_s))s
<GH400La> ICYHLO + OH = TCYHT02 + H20

<GY400Lb> ICHHLO + OH = ICHHTO2 + H20

<GU4007>  TCYHF02 = (CH3COCH3 + CH3 k1l_RO2tR0O23

<G44008>  TCYHF02 + HO2 = TCHHTOOH KROZHO2(4) 5

<GHH009a> TCYHT02 + NO = NO2 + CH3COCH3 + CH3 KRO2NO* (1. -alpha_AN(4+3.0.0-0-temp~cair))s
<GH4009b> TCYHT02 + NO = TCHHANO3 KRO2NO*alpha_AN(4-3-0.0-0-temp-cair)s
<G44010a> TCHHTOOH + OH = TCYHTO02 + H20 0.bxk_CH300H_OH4

<GH40L0b> TCHHTOOH + OH = CH3COCH3 + HCHO + OH + H20 3.xk_pxf_tchdohs

the reaction with NO.

<GHHO0LL>  TCHHANO3 + OH = CH3COCH3 + HCHO + NO2 + H20 3.xk_pxf_ch2onozs

the reaction with NO.

<GU40LE>  ICYHF02 = IPRCHO k1_RO2sR023

<G44013>  ICYHF02 + HO2 = ICHHTOOH KROZHO2(4) 5

<GH4D0L4a> ICYHF02 + N0 = NO2 + IPRCHO KRO2NO* (1. -alpha_AN(4+240.0-0-temp-cair))s
<GH40L4D> ICYHT02 + NO = ICHHANO3 KRO2NO*alpha_AN(4-2.0.0-0-temp-cair)s
<G44015a> TCHHTOOH + OH = ICHHT02 + H20 0.bxk_CH300H_OH4

<GY40L5b> ICHHTOOH + OH = IPRCHO + OH + H20 k_sxf_sooh+2.xk_s+k_txf_pchdohs
group-

<GHHOLE>  TCHHANO3 + OH = IPRCHO + NO2 + H20 k_sxf_ono2+2.xk_p+k_txf_chdono2s
\chem group -

<GYH0L7> MWK +03 = .87 MGLYOX + .5481 CO + .1392 HO2 + .1392 OH + .3219 CH200 + .13 HCHO +

.02402 H202 + .00718 CH3COCOSH 8.5E-1EXEXP(-1520. /temp) s

<GHHOLE> MWK + OH = LHMVKABOZ : 2.bE-12XEXP(L10. /temp) s

<G44019>  MEK + OH = LMEKOZ2 + H20 1. BE-12XEXP(-90./temp) s

<GHH020>  LMEKOZ + HO2 = LMEKOOH : KROZHO2(4) 5

<G4402La> LMEKOZ + NO = .b2 CH3CHO + .b2 CH3CO + .38 HCHO + .38 CO2 + .38 HOCHZ2CHZ02 + NO2 :

products of MEKAO are substituted with \kpp + \kpp + \kpp

<GH4021b> LMEKOZ2 + NO = LMEKNO3 :

<GH4022a> LMEKOOH + OH = LMEKOZ + H20 : 0.bxk_CH300H_OH4

<G44022b> LMEKOOH + OH = .b2 BIACET + .38 HCHO + .38 CO2 + 35 HOCH2CH202 + H20 + OH

<G44023a> LCHHANO3 + O0H = MEK + NO2 + H20

bearing the \chem group-

<G44023b> LCYHANO3 + OH = C3H?CHO + NO2 + H20

\chem group-

<GH4024> MPAN + OH = ACETOL + CO + NO2 3.2E-114

<GHHOZ5> MPAN = MACO3 + NO2 : k_PAN_M3 // Same value as for \kpp
<GH402E> LMEKOZ = .538 HCHO + .538 €02 + .45 HOCH2CHZ202 + .079 C2H502 + .4b2 CH3CO + .4&2
channels for each isomer are considered. Weighted average for the isomers.

<GHHO27> MACR + O0H = .45 MACO3 + .55 MACRO2 8.E-12xEXP(380./temp)

<GHH028> MACR +03 = .5481 CO + .1392 HO2 + .1392 OH + EELH CH200 + .87 MGLYOX + .13 HCHO +
<GHH029> MACR + NO3 = MACO3 + HNO3 : KNO3ALx2.04

.02k HCHO + .02k HO2 + .02402 MGLYOX +

// The

// Products from H-abstraction from the tertiary carbon

.05 CH3CO

// Products from H-abstraction from the secondary carbon bearing the

// Products as in GH415. Only the main

1.36E-15%EXP(-2112./temp) 5



mecca-.egn

<GH4030a>
<G44030b>
<G44031la>
<GH4031b>
<G44031c>
<G44032>
<GH4033>
<GY4034>
<G44035>
<GH403ka>
<GY4403kb>
<GY4037a>
<GHY037h>
<G44038>
<G44039a>
<GH4039b>
<GY40349¢>
<GH4040>
<GHYOHL>
<GY4042>
<G44043a>
<GHYO43b>
<GH4O4Y>
<GHY4045a>
<GHY0H5b>
<G4404Ea>
<GHY04EDL>

: EMAC/MOM mechanism

MACO3
MACO3
MACO3
MACO3
MACO3
MACO3
MACO3
MACO3
MACRO2
MACRO2
MACROZ
MACRO2
MACRO2
MACROZ
MACROOH
MACROOH
MACROOH
MACROH
MACRO
MACO2H
MACO3H
MACO3H
LHMVKABOZ2
LHMVKABOZ
LHMVKABOZ
LHMVKABOZ
LHMVKABOZ

+ + + + + o+

+ 4+ + + + A+ +

+ 4+ +

+ + + +

of total).

<GH404?>
<G44048a>
<G44048b>
<G44049a>
<GHY04Tb>
<G44050>
<G44051>
<G44052a>
<G44052b>
<G44052¢c>
<G44053>
<GY4054>
<G44055a>
<G44055b>
<GY405E>
<GY4057a>
<GHYD57h>
<G44058>
<G44059>
<GHYORO>
<GY440ELa>
<GY40ELb>
<GHYOb2a>
<GY40LEh>
<GY4OE3>
<GHYORY>
<GY4OES5>
<GY4OEE>
<GHYOR?>
<GY4DES>
<GY4OET>
<GH4070>
<GY4071>

LHMVKABOZ
LHMVKABOOH
LHMVKABOOH
C02H3CHO
C02H3CHO
C02H3CHO
C02H3C03
C02H3C03
C02H3C03
C02H3C03
C02H3C03
C02H3C03
C02H3CO3H
C02H3CO3H
C02H3C02H
H012C03CH
H012C03CH
MACO2
LHMVKABOZ2
MACRO2
MVKNO3 + OH
MVKNO3 + OH
MACRN + OH
MACRN + OH
MACRO2
EZCH3C02CHCHO
EZCH3C02CHCHO
EZCH3C02CHCHO
EZCH3C02CHCHO
EZCH3C02CHCHO
EZCHOCCH3CHOZ
EZCHOCCH3CHOZ
EZCHOCCH3CHOZ

+ + + o+ + o+

+ 4+ o+ + A+ + o+ o+ +

HO2

+ +
==
S S

equations

CH3CO + HCHO + Co2

MACO2H

MACO2 + OH

MACO3H

MACOZH + 03

MACOZ2 + NO2

MPAN

MACO2 + NO2 :

-7 ACETOL + .7 HCHO + .7 HO2 + .3 MACROH :
MACRO + OH :
MACROOH

MACRO + NO2

MACRN

MACRO + NO2

MACROZ

€0 + ACETOL + OH

CO + MGLYOX + HO2

ACETOL + CO + HO2 :

-885 ACETOL + .885 CO + .115 MGLYOX + .115 HCH
ACETOL + HO2 + €02 :

ACETOL + €02 + OH

MACO3

024 CO2H3CHO + .072 MGLYOX + .072 HO2 + .072
OH + HOCH2CHO + CH3CO

LHMVKABOOH :

12 MELYOX + .12 HOZ2 + .88 HOCHZCHO + .88 CH3C
MVKNO3 :

.12 MELYOX + .12 HO2 + .88 HOCHZCHO + .88 CH3C
LHMVKABOZ :

-12 COZH3CHO + .88 BIACETOH + OH

C02H3C03

C023C3CHO + HOZ + H20

C02H3C03 + HNO3

MGLYOX + HO2 + €02

OH + MGLYOX + HO2 + €02

C02H3C02H + 03

C02H3CO3H

MGLYOX + HO2 + NO2 + €02

MGLYOX + HO2 + NO2 + CO2

C02H3C03

CH3CO + CO + C02 + OH

CH3COCOCO2H + Ho2

BIACETOH + HO2

C02H3CHO + HoZ :

-b5 CH3 + .b5 CO + .B5 HCHO + .35 OH + .35 CH3

88 MGLYOX + .88 HCHO + .12 HOOCH2CHO + .12 CH

MGLYOX + HCHO + OH :

MGLYOX + CO2 + HO2 + NO2 + H20

BIACETOH + NO2 + H20

ACETOL + €02 + NO2 + H20

MGLYOX + CO + NOZ2 + H20

ACETOL + OH + CO :

-9 CH3COCHCO + .1 CH3CO + .01 GLYOX + .18 CO +
CH3COOHCHCHO :
CH3COCHO2CHO + NoO2
CH3COCHO2CHO + NoO2
CH3COCHO2CHO
HCOCCH3CO + OH
HCOCO2CH3CHO + NoO2
HCOCCH3CHOOH

k1_RO2RCO3*0.94

k1_RO2RCO3*0. 14

KAPHO2*rco3_ohs

KAPHOZ2*rco3_ooh4

KAPHO2*rco3_o34

8. 70E-L2XEXP (290 /temp) s

k_CH3C03_No23

KRO2NO3*1L . k04
k1_RO2tOR0O24

KROZHO2 (4)*rcoch2o2_oh3

KRO2HO2 (4)*rcoch2o2_ooh3

KRO2ZNO* (1. -alpha_AN(E+3+1-0-0-temp.cair))i

KRO2NO*alpha_AN(k+3+1+0-0-tempacair)s

KRO2NO35

0.bxk_CH300H_OH3

k_txf_oxf_tch2ohxf_alk3

(k_sxf_sohxf_pch2oh + k_rohro)s

k_txf_oxf_tch2ohxf_alks

0 + HO2 ¢ KDECH

((k_adt+k_adp)*a_coch+k_coch) s

(k_adt+k_adp)*a_coch3

0.bxk_CH300H_OH4

HCHO + .5280 CH3CO + .5280 HOCH2CHO + .17k BIACETOH + .2 H012C03CY :

KROZHO2 (4) % . B8%rcoch2o2_oh3
KROZHO2(4) % (. 12+.88*rcoch2o2_ooh) s

0 + .12 HCHO + NO2 : KROZNOX (1. =(.12xalpha_AN(k+1041
KRO2ZNO* (. L2xalpha_AN(E+1+0+1+0-tempacair)+.88%alpha_AN(k+241n
0 + .12 HCHO + .12 HO2 + NO2 : KRO2NO34
0.bxk_CH300H_OH3

(. 12xk_sxf_soohxf_pchZoh+.88xk_txf_toohxf_pch2ohxf_co)3
k_txf_oxf_alks

k_txf_coxf_tohxf_cho3

KNO3ALXY .04

k1_RO2RCO34

KAPHO2*rco3_oh3

KAPHO2*rco3_o34

KAPHO2*rco3_ooh3

KAPNO4

KRO2NO3*L - k04

0.bxk_CH300H_OH3

(k_txf_co2hxf_coxf_toh)3

k_txf_cochxf_coxf_toh+k_coch3

k_txf_tohxf_alkxf_cos

k_sxf_sohxf_alks

COCH202 + C02 ¢ KDECH

3C0 + OH KHSDA

KHSB3

// Rate constant replaced with the one of beta hydroxy \chem

(.12%k1_RO2pOR02+.88xk1_R0O2sOR02) 3

20~temp~cair)+.88xalpha_AN(k+2+1.0.0-temp-cair)) )i

20-temp~cair))s // Using value for secondary nitrate (88\%

k_sxf_soohxf_ch2ono2+k_rohro3
k_txf_onoexf_coxf_pch2ohs
k_txf_oxf_ch2ono2s
k_rohro+k_sxf_sooh*f_ch2ono23
KLYHSAL 3

.09 HOZ + OH
KRO2ZHO2(4) 5

// Using value for secondary nitrate (88\% of total).

// Using value for secondary nitrate (88\% of total).

// Simplified products-

// Simplified products.

KL5HS2HVYNAL 5

KRO2NO3 // \alkylnitrateneglected

kRO2NO34
k1_R02sOR0Z2%
KL5HS2UVYNAL 3

KRO2ZNO A // \alkylnitrateneglected

KROZHO2(4) 5
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mecca-egn: EMAC/MOM mechanism equations 1b/45

<GHHO72>  EZCHOCCH3CHOZ2 + NO3=  HCOCO2CH3CHO + NO2 H KRO2NO33

<GHHO73>  EZCHOCCH3CHO2 = HCOCO2CH3CHO : k1_R0O2pOR023

<GHHO74> CH3COOHCHCHO = (H3COCHO2CHO + OH : KHYDECH

<GHH075> HCOCCH3CHOOH = HCOCO2CH3CHO + OH : KHYDECH

<GHHO7E>  CH3COCHOZ2CHO + NO = CH3CO + GLYOX + NO2 : KRO2ZNO4 // \alkylnitrateneglected

<GHHO77> CH3COCHO2CHO + NO3 = CH3CO + GLYOX + NO2 : KRO2NO34

<GHHO7E> CH3COCHO2CHO + HO2 = CH3CO + GLYOX + OH H KRO2HO2(4) 5 // Other channel neglected.

<GHH079> CH3COCHO2CHO = (H3C0 + GLYOX : k1_R02s0R02%

<GHH0B0>  HCOCO2CH3CHO = MGLYOX + CO + HO2 H k1_RO2tOR0O23

<GHH0BL>  HCOCO2CH3CHO + NO = MGLYOX + CO + HO2 + NOZ2 : KRO2ZNO A // \alkylnitrateneglected

<GHHOAZ> HCOCO2CH3CHO + HO2 = MGLYOX + CO + HO2 + OH H KRO2ZHO2(H4) 5 // Other channel neglected-

<GHH0B3>  HCOCO2CH3CHO + NO3 = MGLYOX + CO + HO2 + NOZ2 : KRO2NO34

<GHH0B4> HCOCCH3CO + OH = (€0 + MGLYOX + HO2 : 1E-10%a_chos

<GHHOA5> CH3COCHCO + OH = €0 + MGLYOX + HOZ 7.EE-11xa_coch33 // k for \chem from \cite adjusted-

<GHH0BL>  LMEKNO3  + OH = .b2 MOLYOX + .2 HCHO + .k2 HO2 + EE NO2 + .38 CH3CO + .38 NO3CH2CHO : -b2x (k_px(f_co+f_ch2onog2) ) +.38% (k_s*f_ch2ono2xf_co) 3 // Simplified product distribution.
<GH40A7>  MEPROPENE + OH = IBUTOLBOZ : 9.4E-12xEXP(505. /temp) s

<G44088a> MEPROPENE + 03 = (H3COCH3 + CH200A H 2. PE-15XEXP(-1E30. /temp)*0.335

<G44088b> MEPROPENE + 03 = (H3COCH202 + OH + HCHO H 2. PE-15XEXP(-1E30. /temp)*0.L75

<GH4D069>  MEPROPENE + NO3 = CH3COCH3 + HCHO + NoO2 : 3.4E-134 // The nitrated \chem is replaced by its products upon reaction with NO.
<GHH090>  IBUTOLBOZ = (H3COCH3 + HCHO + Ho2 : k1_RO2tOR0O23

<G4409La> IBUTOLBO2 + HO2 = IBUTOLBOOH : KROZ2HO2 (4)*rcoch2o2_ooh3

<GHH091b> IBUTOLBO2 + HO2 = CH3COCH3 + HCHO + HO2 + OH KRO2HO2 (4)*rcoch2o2_ohs

<G44092a> IBUTOLBOZ + NO = (H3COCH3 + HCHO + HO2 + NO2 : KRO2NO* (1. -alpha_AN(543-0-0-0-temp-cair))s

<GH4092b> IBUTOLBOZ + NO = IBUTOLBNO3 : KRO2NO*alpha_AN(5.3.0+0-0-temp.cair)s

<GHH093>  IBUTOLBO2 + NO3 = CH3COCH3 + HCHO + HO2 + NO2 : KRO2ZNO34

<G44094a> IBUTOLBOOH + OH = IBUTOLBOZ : +bxk_CH300H_OH3

<GHH094b> IBUTOLBOOH + OH = CH3COCH3 + HCHO + HO2 : k_sxf_soohxf_pch2ohs

<GHH095>  IBUTOLBNO3 + OH = CH3COCH3 + HCHO + HO2 + NOE : J.xk_p3

<GHY09L> BUTLENE + OH = LBUTLENO2 b.BE-12XEXP(4L5. /temp) s // Both LBUTLENOZ2 isomers mostly \chem .

<GH4097a> BUTLENE + 03 = HCHO + .5 (2H5CHO + .5 HEOE + .5 CH3CHO + .5 CO + .5 HO2 : 3.35E-L5%EXP(-1745./temp)*. 575 // Branching ratios according to \citet
\chem is replaced with its major products \chem + €0 + \chem

<G44097b> BUTLENE + 03 = (2H5CHO + CH200A : 3.35E-15%EXP(=1745. /temp) . 435 // Branching ratios according to \citet

<G44098>  BUTLENE + NO3 = (2H5CHO + HCHO + NOZ2 : 3.2E-13%EXP(-950. /temp) s // The nitrated \chem is replaced by its products upon reaction with NO.
<G44099>  LBUTLENOZ = (2H5CHO + HCHO + HoOZ2 : k1_R02sOR023

<G4Y100a> LBUTIENO2 + HO2 = LBUTLENOOH : KRO2HO2 (4)*rcoch2o2_ooh3

<GHY100b> LBUTIENO2 + HO2 = (2H5CHO + HCHO + HO2 + OH KROZ2HO2 (4)*rcoch2o2_ohs

<G4410%a> LBUTIENOZ + NO = (2H5CHO + HCHO + HOZ2 + No2 KRO2NO* (1. -alpha_AN(5+2-0.0.0-temp.cair))s

<GHY10Lb> LBUTLENO2 + NO = LBUTLENNO3 : KRO2NO*alpha_AN(5-2.0+0-0-temp.cair)s

<GHY102>  LBUTIENO2 + NO3 = (2H5CHO + HCHO + HOZ2 + NO2 KRO2NO34

<GH4103a> LBUTIENOOH + OH = LBUTIENOZ : +bxk_CH300H_OH+

<GHY1L03b> LBUTLENOOH + OH = (2H5C03 + HCHO + HO2 : k_txf_toohxf_pch2ohs // MEKCOH replaced by its major oxidation products.

<GH4L04> LBUTIENNO3 + OH = (2H5CHO + CO + HO2 + NO2 : k_sxf_sohxf_ch2ono2s // Carbonyl nitrate replaced by its major oxidation products-

<GHY105>  CBUTZENE + OH = BUT20L02 1.1E-1LXEXP(4B5. /temp) s

<GHY10L>  CBUTZENE + 03 = (H3CHO + .1k CH3CHOHOOH + EEI OH + .50 HCOCH202 + .05 CH2CO + .09 CH30H + .09 CO + .2 CHY + .2 C02: 3.2E-15%EXP(-9L5. /temp) 5 // CH3CHOOA products as from
\chem + \chem reaction.

<GH4L07>  CBUTZENE + NO3 = 2 (H3CHO + NO2 : 3.5E-134 // The nitrated \chem is replaced by its products upon reaction with NO.
<GHY108>  TBUTZENE + OH = BUT20L02 H 1.0E-11L*EXP(553. /temp) s

<GH4109>  TBUTZENE + 03 = (H3CHO + .1k CH3CHOHOOH + EEI OH + .50 HCOCH202 + .05 CH2CO + .09 CH30H + .09 CO + .2 CHY + .2 C02: b.BE-15XEXP(-10L0./temp) s
<GH41LL0>  TBUTZENE + NO3 = 2 CH3CHO + NO2 1.78E-12XEXP(-530./temp)+L.28E-1L4XxEXP(570. /temp) 3 // The nitrated \chem is replaced by its products upon reaction with
NO .

<GH41LL> BUT20LO2 = (2H5CHO + HCHO + HoOZ : k1_R02s0R023

<GH41LZa> BUT20LO2 + HO2 = BUT20LOOH : KRO2HO2 (4)*rcoch2od_ooh3

<GHY1LEh> BUT20LO2 + HO2 = 2 CH3CHO + HO2 + OH : KRO2HO2 (4)*rcoch2o2_oh3

<GH4113a> BUT20LO2 + NO = 2 CH3CHO + HO2 + NoOZ2 : KRO2NOx* (1.-alpha_AN(5+2.0-0-0-temp-cair))s

<GH41L3b> BUT20LO2 + NO = BUT20LNO3 : KRO2NO*alpha_AN(5+240.0-0-tempcair)s

<GHYLL4>  BUT20LO2 + NO3 = 2 CH3CHO + HO2 + NoO2 : KRO2NO34

<GH41L5a> BUT20LOOH + OH = BUT20LO2 : - bxk_CH300H_OH+

<GH41L5D> BUT20LOOH + OH = LMEKOOH + HO2 : k_txf_tohxf_pch2oh3

<GH41L5c> BUT20LOOH + OH = BUT20LO + OH : k_txf_toohxf_pch2oh3

<GH41LE>  BUT20LNO3 + OH = LMEKNO3 + HO2 : k_txf_tohxf_ch2ono2s

<GHY1L7> BUT20LO + OH = BIACET + HO2 : k_txf_tohxf_cos
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<GHY118>
<GY41159>
<G44120>
<G44121la>
<GY4121lb>
<GY4le2>
<GHY1e3d>
<GY4leua>
<GY4124b>
<GHY1e5>
<GY4lek>
<GH41E?>
<GHY1Es>
<GY41e29>
<G44130>
<GHY131>
<GY4132>
<G44133>
<GHY13Y>
<G4Y4135>
<GY413E>
<GHYL3?>
<G44138>
<GY4139>
<GHY1HO>
<GHYIHL>
<GH4142>
<GH4200>
<G44201>
<G44202>
<G44e203a>
<G44203b>
<GY4204>
<G44205>
<GY420k>
<GY4207>
<GY4208>
<G44209>
<G44210>
<GY421l>
<Gh4ele>
<G44213>
<GY4e21y>
<G44elsa>
<G44215b>
<GY4elk>
<Gh4el?>
<GHY218>
<G442159>
<Ghyee20>
<GHyeel>
<Gh4eee>
<Gh4ee3>
<G44e224a>
<GY4eeub>
<Ghyesuc>
<GHyees>
<GY4eek>
<Gh4ee?>
<G44228a>
<GY4eeab>

IPRCHO
IPRCHO
IPRCO3
IPRCO3 +
IPRCO3 +
IPRCO3 +
IPRCO3 +

+ o+

0

H

NO3

HO2
HoO2
NO2

N

0

PERTIBUACID + OH
PERIBUACID + OH

PIPN
PIPN + OH

{

+ M

MPROPENOL + OH
MPROPENOL + HCOOH

IPRCHO

+

HCOOH

BUTENOL + OH
BUTENOL + HCOOH
C3H?CHO + HCOOH

HVMK + OH

HVMK + HCOOH
C02C3CHO + HCOOH

HMAC + OH

HMAC + HCOOH
IBUTDIAL + HCOOH
C02C3CHO  + OH
C02C3CHO  + NO3
IBUTDIAL + OH
IBUTDIAL + NO3
BIACETOZ
BIACETO2 + HOZ
BIACETO2 + NO
BIACETOOH + OH
BIACETOOH + OH
4402 + Ho2
CH402 + NO
4402

CHY4O0H + OH
CHOC3C002
CHOC3C002 + HoZ

CHOC3C002 +
CH4L3CO00H + OH
C4CODIAL + OH

C4CODIAL + NO3

NO

(312€0C03

(312C0C03 + HoZ
(312C0C03 + HoZ
(312C0C03 + No2
(312C0C03 + NO
(312C0C03H + OH
(312COPAN

(312COPAN + OH

C023C3CHO + OH
C023C3CHO + NO3

IBUTALOH
IPRHOCO3
IPRHOCO3
IPRHOCO3
IPRHOCO3
IPRHOCO3
IPRHOCO3
IPRHOCO3
IPRHOCO3

+ o+ + + A+ o+ o+

OH

Ho2
HO2
Ho2
NO

NO2
NO3

equations

IPRCO3 + H20 ¢ {ZTrCr beBE-L2XEXP(Y10./temp)s {21759F

IPRCO3 + HNO3 ¢ {ZTrGr 1.BPE-12XEXP(-14L0. /temp) s {&1759F

IC3H?702 + Co2 ¢ {ZTr6r k1_RO2RCO3y {e24lar

PERIBUACID ¢ {ZTrG} KAPHO2xrco3_oohy {ecild. 30311

IC3H?02 + CO2 + OH ¢ {ZTrG} KAPHO2%(L-rco3_ooh)y {echld. 30311

PIPN ¢ {ZTrer k_CH3C03_No25 {ecilir

IC3H?02 + CO2 + NO2 ¢ {ZTrGr KAPNOY {22415}

IPRCO3 + H20 P LZTrGr Xk _CH300H_OHs {e241r

CH3COCH3 + H20 + €02 ¢ {ZTrGY k_sxf_co2hs {83031} // Skipping intermediate steps mostly leading to acetone.

IPRCO3 + NO2 P {ZTrGr KCPAN_MS {eeilar

CH3COCH3 + €02 + NO2 ¢ {ZTrGY k_sxf_cpans {83031} // Skipping intermediate steps mostly leading to acetone.

HCOOH + OH + CH3COCH3 ¢ {ZTr6r k_CH2CHOH_OH_HCOOHY {23031+ 3179F // \onlythischannel

IPRCHO + HCOOH ¢ {%Tr6} k_CH2CHOH_HCOOHS {&303L- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
MPROPENOL + HCOOH ¢ {ZTrG} k_ALD_HCOOHs {83031- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040%}.
HCOOH + OH + C2H5CHO ¢ {ZTrer k_CH2CHOH_OH_HCOOHY {23031+ 3179F // \onlythischannel

C3H?CHO + HCOOH ¢ {%Tr6} k_CH2CHOH_HCOOHS {&303L- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
BUTENOL + HCOOH : {ZTrG} k_ALD_HCOOH3s {83031- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{20403}.
HCOOH + OH + MGLYOX ¢ {ZTrG} 8.8E-115 {&3031. 3179, 3185} // \onlythischannel

C02C3CHO + HCOOH ¢ {%Tr6} k_CH2CHOH_HCOOHS {&303L- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
HVMK + HCOOH : {ZTrG} k_ALD_HCOOH3s {83031- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{20403}.
HCOOH + OH + MGLYOX ¢ {ZTrG} 8.8E-115 {&303L. 3179 3185} // \onlythischannel

IBUTDIAL + HCOOH ¢ {%Tr6} k_CH2CHOH_HCOOHS {&303L- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040}.
HMAC + HCOOH : {ZTrG} k_ALD_HCOOH3s {83031- 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{20403}.
CH3COCH202 + C02 + H20 P {UTrGY k_txf_oxf_alk+k_sxf_choxf_cos {23031 // Simplified oxidation.

CH3COCH202 + CO2 + HNO3 {ZTrG} KNO3ALXY.05 {23031} // Simplified oxidation.

CHICHO + CO + HOR + COB + HRO © (/Treh 2.%k_t*f_oxf_alk+k_t*f_choxf_chos {23071} // Simplified oxidation.
CHICHO + CO + HO2 + CO2 + HNO3 : {/Tr(} 2.xKNO3ALXY4.03 (23031} // Simplified oxidation.

CH3CO + HCHO + CO v {ZTrGTert k1_RO2pOR02y {2241

BIACETOOH tTrGTert KROSHO2(H) 5 {22uler

CH3CO + HCHO + CO + NO2 ¢ {ZTrGTer} KROENOS {82419} // \alkylnitrateneglected
CO23C3CHO + OH ¢ {YTrGTer} k_sxf_coxf_soohsy {82419} // Rate coefficient estimated with SAR \citep{3030}.
BIACETO2 t{TrGTert «bxk_CH300H_OHy {e24lar

C44O0H v {ZTrETer: KROZHO2(W) 5 {224l

HCOCH2CHO + €02 + HO2 + NO2 : {ZTr(Tert KROENOS {22419) // \alkylnitrateneglected
HCOCH2CHO + €02 + HO2 t{TrGTert k1_RO2sOR025 {22419

4402 o ATrGTer: PW4BE-11Y {22H 1T

HCOCH2C03 + HCHO ¢ {ZTr6Tert k1_RO2pOR02: (&2l

CY41L3CO00H o TrGTert KROSHO2(H) 5 {a2ulHr

HCOCH2C03 + HCHO + NO2 ¢ {ZTrGTer} KROENOS {82419} // \alkylnitrateneglected
CHOC3C002 ¢ {ZTr6Tert 8.33E-115 {24159

(312C0C03 o TrGTerr 3.39E-115 {ecHlHr

(312C0C03 + HNO3 ¢ {ZTrETer: 2.xKNO3ALXL .05 {22419

CHOCOCH202 + CO2 ¢ {ZTr6Tert k1_RO2RCO35 {ehlHr

(312C0C03H ¢ {ZTrGTert KAPHOZ2*rco3_oohs {&cHlok

CHOCOCH202 + €02 + OH ¢ {ZTrGTert KAPHO2X(L-rco3_ooh)s {2chlr

C312COPAN ¢ {ZTr6Tert k_CH3C03_NO25 {e2415)

CHOCOCH202 + €02 + NO2 t{TrGTert KAPNOS {22157

(312C0C03 ZTrGTert 1.B3E-115 Lfe2H1TR

€312C0C03 + NoO2 L AUTrGTer: k_PAN_Ms {e24lqr

(33C0 + CO + NO2 o TrGTert 1.27E-115 {eculHr

CH3Co0 + 2 €0 ¢ {ZTrGTert 8.4E-13%EXP(830./temp)y {3031} // Same k as for \kpp{MELYOXT: + \kppLOH} \citep{lklk}.
CH3CO + 2 CO + HNO3 t {ZTrGTer: KNO3ALXY.05 {22419

IPRHOCO3 o TrGTert 1L4E-115 {e2H1AE

CH3COCH3 + €02 + HO2 + OH  : {XTr(GTer: KAPHO2%rco3_ohy {2419 3031%F

IPRHOCOZH + 03 t {/TrGTert KAPHO2%rco3_ o3y {2419 3031%F

IPRHOCO3H ¢ {ZTrGTert KAPHO2*rco3_oohs {&cHilH- 303L%F

CH3COCH3 + CO02 + HO2 + NO2 : {XTrGTer: KAPNOS {22417

CYPANS v {ZTrGTert k_CH3C03_NO25 {22415k

CH3COCH3 + €02 + HO2 + NO2 : {/TrCTer: KROZNO3XL. 745 {&24197F

CH3COCH3 + €02 + HO2 ¢ {ZTrGTert k1_ROZRCO3x0.75 {e2419F

IPRHOCOZH ¢ {ZTrGTert k1_RO2RCO3%0.35 {e24l5)
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mecca-eqn:

<GHYeeT>
<G44230>
<G44231>
<GHY23e>
<GY4233a>
<G44233b>
<GHY23Y>
<G44235>
<GY423k>
<GH4400>
<G4440La>
<GY4401b>
<GHY402>
<GY4403>
<GH4404>
<GHYHO5>
<GY440La>
<GY440EL>
<G4440BC>
<GY440?>
<GY4408>
<GHYHDT>
<GY4410>
<GH4H1L>
<GHYY12>
HCOCH202
<GH4H13>
<GHHHIY>
<GY4H15>
<GYYH1E>
<GY4417a>
<GYYH1 P>
<GYYHLPC>
<GY4418>
<GH4H1T>
<GY4420>
<GY4421l>
<Ghihee>
<GY4423>
<GYib2y>

GLYOO + O.

<GH4425>
<GYihek>
<GYyLe?>
<GHY4E8>
<GY44eda>
<GY442db>
<GHYY30>
<GHYY3L>
<GY4432>
<GHYY33>
<GY443Y>
<GY4435a>
<GY44435b>
<GY443E>
<GYYH3?>
<GHYY3B>
channel.
<GH443T>
<GY4440>
<GYYHY1>

EMAC/MOM mechanism equations

CH3COCH3 + C02 + H
IPRHOCO3

IPRHOCO3 + NoO2
CH3COCH3 + CO + NOI

IPRHOCOZH
IBUTALOH + H202
IBUTALOH + CO2
IBUTALOH + NO2
= IBUTALOH + NO3
MALANHYOZ2
HOCOCHDIAL + OH
MALDIALOZ

MALANHY + NO2
HCOCH202 + 2 €02
BzFUO2
CO2CHDIAL + HoO2
MALDALCOZH + 03
MALDALCO3H

-b MALANHY + HO2
-b MALANHY + HO2
MALDIALPAN

-b MALANHY + HO2
-b MALANHY + HO2
NBZFUO2

3125 C01403C0zH +

+ +

+ +

BZFUONOO s\rightarrows .k25

= BZFUO2

NBZFUO2

MALDIALCO3

(3DIALOZ + CO2

C3DIALO2 + CO2 + OH

EPXDLCO2H + 03

EPXDLCO3H

C3DIALO2 + €02 + NO2

EPXDLPAN

C3DIALO2 + CO2 + NO2

C3DIALO2 + €02

CO + CO+ €O+ C02 +

MALDIALCO3 + HNO3
1.0675 GLYOX + .125

OH + 1.2k5 CO + .25 €02 an

IPRHOCO2H + OH
OH + IPRHOCO3H
CYPANS {+1F
CYPANS + OH
MBOOO
MBOOO
MBOOO + CO
MBOOO + NO
MBOOO + NO2
MALANHY + OH
MALDIALOOH + OH
MALDIALOOH + OH
NCYDCOZH  + OH
C01403C02H + OH
BZFUOOH + OH
HOCOCHDIAL + OH
MALDIALCO3 + HOZ2
MALDIALCO3 + HOZ2
MALDIALCO3 + HOZ2
MALDIALCO3 + NO
MALDIALCO3 + NO2
MALDIALCO3 + NO3
MALDIALCO3
BZFUONE + NO3
BZFUONE + 03
+ .5 0H and
BZFUONE + OH
NBZFUOOH  + OH
MALDALCO3H + OH
EPXDLCO2H + OH
EPXDLCO3  + HO2
EPXDLCO3  + HOZ2
EPXDLCO3  + HOZ2
EPXDLCO3  + NO
EPXDLCO3  + NO2
EPXDLCO3  + NO3
EPXDLCO3
MALNHYOHCO + OH
MALDIAL + NO3
MALDIAL + 03
82 Hoe + .57
MALDIAL + OH
MALANHYOOH + OH
MALDIALPAN + OH
MALDIALPAN
MALANHYOZ2 + HO2
MALANHYO2 + HOZ2
MALANHYO2 + NO
MALANHYOZ2 + NO3
MALANHYOZ2
EPXDLCO3H + OH
CO2CYDIAL + OH
NBZFUOZ2 + HO2
NBZFUOZ2 + HO2
NBZFUOZ2 + NO
NBZFUOZ2 + NO3
NBZFUO2
MALDALCOZH + OH
EPXCHDIAL + NO3
EPXCYDIAL + OH

.83 MALDIALCO3 + .17
MALNHYOHCO + OH
GLYOX + CO + CO + NO
MALDIALCO3 + NoOZ2
MALANHYOQOH

HCOCOHCO3 + CO2 + OH
HCOCOHCO3 + CO2 + NO
HCOCOHCO3 + €02 + NO
HCOCOHCO3 + €02
EPXDLCO3

CO+ CO+ CO+ CO+
NBZFUOOH

-5 COIL403CHO + .5 NO
-5 CO1403CHO + .5 NO
-5 COL403CHO + .5 NO
-5 COL403CHO + .5 NO

-b MALANHY + HO2 +
EPXDLCO3 + HNO3
EPXDLCO3
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02 + H20 & {/TrGTer} 1.72E-123 {22419}
: {/TrGTer} 4.80E-123 {82419}
T {UTrGTer: K_PAN M3 (224193
2 : {/TrGTer} 4.75E-137 {32419}
¢ {/TrGTerd 1.hOE-17%C(ind H20)*(0.08+0.15)5 {22419, 3031%
: {/TrGTer: 1.BOE-17%C(ind H20)x0.77% {22419, 30313
: {/TrGTer} 1.20E-153 {82419}
: {/TrGTer} 1.00E-143 {82419}
{/TrGTer}y 1.00E-153 {22419}
: O/TrGAro} 1-UE-12% {2241}

¢ {UTrGhro} 1.22E-105 {24l

¢ {ZTrGAro} O.bxk_CH300H_OH: {e2h1r

¢ {ZTrGAro}l 0.bxk_CH300H_OHy {e2419F // KDEC NCYDCO2s\rightarrows MALANHY + NO2
¢ {ZTrGhro) 2.28E-125 {2419

¢ {ZTrGAro} 3.BBE-115 {2419k

 {ZTrGAror 3.B7E-115 {ecHLTr
: {ZTrGAror KAPHORX*rco3_ o33 {&ctlar
: {ZTrGAro} KAPHOZ%rco3 oohs {22419

S4GLYOX + .4 €O+ .4 CO2 + OH & {ZTrGAro} KAPHOZxrco3 ohs {22419k // KDEC MALDIALCOZ s\rightarrows .k MALANHY + HOZ2 + .4 GLYOX + .4 CO + .4 €02
JHOGLYOX + W4 €O+ W4 €02 + NO2 = {VTrGArol KAPNOS {22419F // KDEC MALDIALCOZ $\rightarrows -k MALANHY + HOZ2 + .4 GLYOX + .4 CO + .4 CO2

¢ {ZTrcAror k_CH3C03_NO25 {achlar

S4OGLYOX + .4 €O+ .4 €02 + NO2 & {ZTrGAror KROEZNO3XL.74s {22419k // KDEC MALDIALCOZ s\rightarrows .k MALANHY + HO2 + .4 GLYOX + .4 CO + .4 (02
S4 GLYOX + .4 CO + .4 C02 : {%TrGAro} k1_RO2RC03: {22419} // KDEC MALDIALCOZ2 $\rightarrows .k MALANHY + HO2 + .4 GLYOX + .4 CO + .4 CO2

¢ {ZTrGAro} 3.00E-135 {22419k

1875 CO1YO3CHO + .1875 H202 + .5 CO + .5 €02 + .5 HCOCH202 + .5 OH & {XTrGAro} 2.20E-195// KDEC BZFUONOOA S\rightarrows -5 BZFUONOO + .5 CO + .5 C02 + .5

COLHOBCOEH + .375 CO1403CHO + .375 H202
{ZTrGAror H.45E-115 {22419F
¢ {ZTrGAro} b.18E-125 {22419
: {ZTrGAro} Y4.00E-115 {22419
¢ {ZTrGAro} 2.3LE-1125 {22419
¢ {ZTrGArol KAPHOSXrco3_ohi {&cHlek
¢ {ZTrGAro} KAPHO2xrco3_o33 {22419k
: {ZTrGAro} KAPHOZ%rco3 oohs {22419
¢ {ZTrGAro} KAPNOS {2215
¢ {ZTrGAro} k_CH3C03_NO25 {22u1k
¢ {ZTrGArol KROENOIXL. P45 {224159F
t {%TrGAro} k1_RO2RCO35 {82419} // Only major channel.
HO2 ¢ {ZTrGAro}r 5.BBE-125 {2419
¢ {ZTrGAro} 2xKNO3AL*2.05 {221k
HCHO + .1125 HCOCO2H + .0k?5 H202 + .82 HO2 + .57 OH + 1.2k5 €O + .25 €02 : {“TrGAro} 2.00E-185 {&2419F // KDEC: GLYOOA s\rightarrows .125 HCHO + .18
d H20 substitution GLY0O $\rightarrows .E25 HCOCOZH + .375 GLYOX + .375 H202
MALDIALOE {%TrGAro} 5.20E-115 {82419} // Merged equations-
{ZTrGAro} Y.BBE-115 {22419}
2 ¢ {ZTrGAror 3.70E-115 {22419
¢ {ZTrGAro} k_PAN_M3 {2219
¢ {ZTrGAror KROZHO2(H) % (1-rcoch2o2_oh-rchohch2o2_oh)y {22419+ 3031
¢ {ZTrGAro} KROZHO2(H4)x(rcoch2o2_oh+rchohch2og_oh)s {&cdld. 3041
2 ¢ {ZTrGAro} KRO2NO3 {82419} // KDEC MALANHYO s\rightarrows HCOCOHCO3
= ¢ {ZTrGAro} KROENO35 {82419} // KDEC MALANHYO s\rightarrows HCOCOHCO3
¢ {ZTrGAro} k1_RO2sOR025 {82419} // Only major channel. KDEC MALANHYO $\rightarrows HCOCOHCO3
¢ {ZTrGAro} 2.62E-115 {22419
HO2 ¢ {ZTrGAro} 2.45E-1125 {22419
{ZTrGAro} KROZHO2(4)x(1-rcoch2o2_oh)s (&bl 3031F

2 + .5 NBZFUONE + .5 HO2 + OH = {XTrGAro} KROZHOZ(Y)xrcochdo2_ohs {&2415. 303LF

2 + .5 NBZFUONE + .5 HO2 + NO2 : {“TrGAror KRO2NO: {&2419F // KDEC NBZFUO $\rightarrows .5 COLH03CHO + .5 NO2 + .5 NBZFUONE + .5 HOZ

2 + .5 NBZFUONE + .5 HO2 + NO2 : {ZTrCAro} KRO2NO3: {&2419F // KDEC NBZFUO $\rightarrows .5 COLHO3CHO + .5 NOZ2 + .5 NBZFUONE + .5 HOZ2

2 + .5 NBZFUONE + .5 HOZ ¢ {ZTrGAro} k1_R02sOR025 {82415} // KDEC NBZFUO $\rightarrows .5 COL403CHO + .5 NO2 + .5 NBZFUONE + .5 HO2 and R0O2 Only major
-4 6LYOX + .4 CO + .4 (02 ¢ {%TrGAro} 3.70E-115 {82419} // KDEC MALDIALCOZ #\rightarrows .b MALANHY + HOZ2 + .4 GLYOX + .4 CO + .4 CO2

 {ZTrGAro} 2xKNO3ALxY.05 {24l
¢ {ZTrGAro} 4.32E-1125 {22419k
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<GHYY4Za> MECOACETO2 + HO2 = MECOACEQOH KRO2HO2(4) % (1-rcoch2od_oh) 3

<GH4LE4ED> MECOACETOZ2 + HO2 = CH3C03 + HCHO + CO2 + OH KRO2HO2(4)*xrcoch2og_ohs

<GHHHY3> MECOACETOZ2 + NO = CH3C03 + HCHO + €02 + NO2 KROZNO3 // KDEC MECOACETO $\rightarrows CH3C03 + HCHO

<GHHHYY> MECOACETOZ2 + NO3 = CH3C03 + HCHO + CO2 + NO2 KRO2NO34 // KDEC MECOACETO #$\rightarrows (H3C03 + HCHO

<GHHHHE> MECOACETO2 = (H3C03 + HCHO + Co2 k1_RO2pOR023 // KDEC MECOACETO #$\rightarrows C(H3C03 + HCHO

<GHHHYE> CO1HO3CHO  + NO3 = CO + HCOCHZ202 + €02 + HNO3 KNO3ALx8.04

<GHHHYT> COLMO3CHO + OH = CO + HCOCH202 + CO2 3-44E-115

<GH4h4A> NBZFUONE — + OH = BZFUCO + NoO2 1.1bE-125

<GH444Ta> BZFUOZ2 + HO2 = BZFUOOH KRO2HO2 (4) % (1-rcoch2o2_oh-rchohch2o2_oh) 3

<GHY445b> BZFUOZ2 + HO2 = COLH0O3CHO + HOZ + OH KRO2HO2(4)x (rcoch2o2_oh+rchohch2og_oh) 3

<GY4L50> BZFUO2 + NO = COL4O3CHO + HO2 + NO2 KRO2NO4 // KDEC BZFUO #$\rightarrows CO140O3CHO + HOZ2

<GH4451> BZFUOZ2 + NO3 = COL403CHO + HOZ + NO2 KROZNO34 // KDEC BZFUO $\rightarrows COL403CHO + HOZ

<G44452> BZFUOZ = C0L403CHO + HOZ2 k1_R0O2sOR023 // KDEC BZFUO #$\rightarrows COL403CHO + HOZ2. Only major channel.
<GHYY53> BZFUCO + OH = COL403CHO + HO2 1.78E-115

<GY445ka> MALDIALOZ2 + HO2 = MALDIALOOH KRO2HO2 (4) x (1-rcoch2o2_oh-rchohch2o2_oh) 3

<GHYY5LD> MALDIALOZ2 + HO2 = GLYOX + GLYOX + HO2 + OH KRO2HO2(4) % (rcoch2o2_oh+rchohch2og_oh) 3

<GH4LE7?> MALDIALOZ2 + NO = GLYOX + GLYOX + HO2 + NO2 KROZNO3 // KDEC MALDIALO $\rightarrow$ GLYOX + GLYOX + HOZ2

<GH4L5E> MALDIALOZ + NO3 = GLYOX + GLYOX + HO2 + NO2 KROZNO34 // KDEC MALDIALO $\rightarrows GLYOX + GLYOX + HOZ

<GH4Y59> MALDIALOZ = GLYOX + GLYOX + HOZ2 k1_R0O2sOR024 // KDEC MALDIALO s\rightarrows GLYOX + GLYOX + HOZ2. Only major channel.
<GH4HEO>  EPXDLPAN - + OH = (33C0 + CO + NO2 2.29E-115

<GH4YEL>  EPXDLPAN = EPXDLCO3 + NO2 k_PAN_M3 // KBPAN $\rightarrows k\_PAN\_M

<GHYYEE> MECOACEQOH + OH = MECOACETOZ : 3.59E-125

<GY5000>  CSHA +03 = .3508 MACR + .01518 MACOZH + .2440 MVK + .7085 HCHO + .11 CH200 + .1275 (3Hk + .1575 CH3CO + .0510 CH3 + .2k25 HO2 + .27 OH + .09482 H202 + .255 €02 + .522 €O + .07182 HCHO +

-03k18 HCOCH202 + .01782 CO + 0.05408 LCARBON : 1.03E-14xEXP(-1995./temp) 5

<G45001>  C5H8 + O0H = .53 ISOPAB + .30 ISOPCD + .07 LISOPEFO2 2. 7E-11xEXP(390. /temp) s

<G45002> C5HB + NO3 = NISOPOZ2 : 3.0E-12*EXP(-450./temp) s

<G45003a> ISOPAB + 02 = LISOPACOZ 5.530E-134

<G45003b> ISOPAB + 02 = ISOPBOZ 3.E-124

<G45004a> ISOPCD + 02 = LDISOPACOZ b.780E-133

<G45004b> ISOPCD + 02 = ISOPDO2 3.E-124

<GH5005> LISOPACO2 = ISOPAB + 02 : 3.1E12xexp(-7900. /temp)*.b+7.8E13xexp (-BLO0. /temp) *. 43

<GY500L>  ISOPBOZ = ISOPAB + 02 : 3. 7El4xexp(=9570. /temp)+4 . 2EL4*xexp (=9970. /temp) 3

<G45007>  LDISOPACOZ = ISOPCD + 02 : 5.b5E12xexp(~8410. /temp)*. 42+1 . YELY*xexp (-9LL0. /temp) x. 585

<GH5008> ISOPDOZ = ISOPCD + 02 : 5.0El4xexp(-10120. /temp)+8.25E1Y*xexp (-10220/temp) 3

<GH5009a> LISOPACO2 = (10DC202CHO0H : KLEHSZ1Y % 2./3.x(1-fhpal)s

<G45009b> LISOPACOZ = ZCODC23DBCOOH + HO2 KLEHSZ1Y % (2./3.xfhpal + 1./3.)3

<GH50L0a> LDISOPACO2 = CL00HC302CH0D k1LEHSZYL x 2./3.x(1-fhpal)s

<G45010b> LDISOPACOZ = ZCODC23DBCOOH + HO2 k1EHSZ41 * (2./3.%fhpal + 1./3.)3

<G45011>  LISOPACOZ = .9 LISOPACO + .1 ISOPAOH : k1 _ROZLISOPACOZ4

<G450L2>  LISOPACOZ2 + HO2 = LISOPACOOH KRO2ZHO2(5) 5

<G45013a> LISOPACO2 + NO = LISOPACO + NO2 KROZNOX (1. -alpha_AN(k+1-0-0.0-temp-cair) )3
<G45013b> LISOPACOZ + NO = LISOPACNO3 KRO2NO*alpha_AN(k+1+0+0-0-tempacair)s
<GH5014>  LISOPACOZ2 + NO3 = LISOPACO + NO2 KROZNO34

<GH50L5> LDISOPACOR = .9 LDISOPACO + .1 ISOPAOH k1 _ROZLISOPACOZA

<G4501L>  LDISOPACOZ + HO2 = LISOPACOOH KROZHO2(5) 5

<G45017a> LDISOPACOZ + NO = LDISOPACO + NO2 KRO2NO* (1. -alpha_AN(k+1-0-0-0-temp-cair))s
<G45017b> LDISOPACOZ2 + NO = LISOPACNO3 KRO2NO*alpha_AN(k+1+0-0-0-tempacair)s
<G45016>  LDISOPACOZ + NO3 = LDISOPACO + NO2 KROZNO34

<G45019a> LISOPACOOH + OH = LISOPACO2 0.bxk_CH300H_OHs

<GH5015b> LISOPACOOH + OH = ZCODC23DBCOOH + HOZ2 k_sxf_allylxf_soh3

<G45019¢> LISOPACOOH + OH = LHCHACCHO + OH (k_sxf_soohxf_allyl+ k_rohro)s

<GHE0LF0> LISOPACOOH + OH = LIEPOX + OH (k_adt+k_ads)*a_ch2ohxa_chcoohs // Delta-1l and delta-2 LIEPOX are not considered and replaced by beta-

LIEPOX formed by ISOPBOOH and ISOPDOOH.

<GH5020>  ISOPAOH + OH = LHCHACCHO + HoZ2
<GY5021>  LISOPACNO3 + OH = LISOPACNO302
determined rate constant by \citet a 1.1E-11.

(k_adt+k_ads)*a_ch2ohxa_ch2oh+k_sxf_sohxf_allyl+k_rohro3

(k_adt+k_ads)*a_ch2ono2*a_ch2ohs

<Gh5022>  ISOPBOZ = .8 MK + .8 HCHO + .8 HOZ + .2 ISOPBOH k1_ROZISOPBOZS

<G45023a> ISOPBOZ + HOZ2 = ISOPBOOH KROZHO2(5) % (1. -rchohchdoc_oh) 3

<G45023b> ISOPBOZ + HO2 = MVK + HCHO + HO2 + OH KRO2HO2(5) *rchohch2od_oh3

<GH5024a> ISOPBOZ + NO = MVK + HCHO + HOZ2 + NO2 KROZNO* (1. -alpha_AN(k~3-0.0.0-temp-cair))s
<GH5024b> ISOPBO2 + NO = ISOPBNO3 KRO2NO*alpha_AN(E~3.0.0+0-temp~cair)s

// SAR estimate within uncertainty range of the experimentally
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MVK + .75 HCHO + .75 HOZ2 + .25 CH3 + NoO2
LIEPOX + OH
ISOPBO2

MGLYOX + HOCH2CHO

MVK + .75 HCHO + .75 HO2 + .25 CH3
ISOPBDNO302

-8 MACR + .8 HCHO + .8 HO2 + .1 HCOCS + .1 ISOPDOH
ISOPDOOH

MACR + HCHO + HOZ2 + OH

MACR + HCHO + HO2 + NO2

ISOPDNO3

MACR + HCHO + HOZ2 + NOZ2

LIEPOX + OH

ISOPDO2

HCOCS + OH

ACETOL + GLYOX + OH

HCOCE + Ho2

ISOPBDNO302

.2E-11.

-8 NCYCHO + .k HO2 + .2 LISOPACNO3
NISOPOOH

NCHCHO + HO2 + NO2

NCUCHO + HO2 + NO2

NCHCHO + OH

LNISO3

LNISO3 + HNO3

LNISOOH

NOA + .5 HOCHCHO + .5 C
NOA + .5 HOCHCHO + .5 C
LNISO3

LC57802

LHCHACCO3

ZCODC23DBCOD + HO2
.2225 CH3CO + .89 C0 +

02 + No2 + .5 €02

0+ .5H
0 + .5 HOZ + NO2 + .5 C02

LHCHACCO3 + HNO3

MGLYOX + HOCH2CHO + OH
LC57800H

.25 ACETOL + .75 MGLYOX
.25 ACETOL + .75 MGLYOX

+ +

LC57802
CLODC200HCHOD + HO2

OH + .5 MACRO2 + .5 LHMVKABOZ + CO2
LHCHACCO2H

2 OH + .5 MACROZ + .5 LHMVKABOZ + CO2
LHCHACCO3H

LHCHACCOZH + 03

-5 MACROZ + .5 LHMVKABOZ + NOZ2
LCSPANL?1H

-5 MACROZ + .5 LHMVKABOZ + NO2
OH + .5 MACRO2 + .5 LHMVKABOZ
LHCHACCO3

LHCHACCO3 + NoO2

-5 MACROH + .5 H012C03CH + CO + NOZ2

+ (02

+ (02
+ (02

1368 MACROOH + .13k8 H202 + .2280 HO2 + .4332 ACETOL +

1.393 OH + BIACETOH + .57 HCHO + .05280 HOZ2 + .2079 CO + .1221 CH200

.27 NOA + .027 HCOCO2H + .01k2 GLYOX + .01k2 H202 +

-0171.875 HOCH2CO2H + .075k25 H202 +
.25 ACETOL + .75 MGLYOX + .25 HOCHCHO + .75 HOCH2CHO + .75 HO2 :

-25 HOCHCHO + .75 HOCH2CHO + .75 HO2 +
-25 HOCHCHO + .75 HOCH2CHO + .75 HOZ2 + NOZ2 :
.25 ACETOL + .75 MGLYOX + .25 HOCH2CHO + .75 HOCH2CHO + HO2 + OH

20/45

KRO2ZNO34
(k_ads+k_adp)*a_chZooh?
0.bxk_CH300H_OH3
k_rohro+k_sxf_alkxf_soh3

-2280 C02 + .b384 OH + .2052 CO + .57 HCHO + .43 MACROOH + .0b880 HO2 + .0k8A0 OH + .2709 CO + .1591 CH200

k_sxf_alkxf_soh+(k_adp+k_ads)*a_ch2ohs

(k_adt+k_adp)*f_ch2onoz2s

k1_RO2ISOPDO23

KRO2HO2(5) % (1. -rchohch2o2_oh) 3

KRO2HO2(5) *rchohch2o2_oh3

KROZNOX (1. -alpha_AN(k+2-0-0.0-temp-cair) )i
KRO2NO*alpha_AN(k+2+0+0-0-tempacair)s

KRO2ZNO34

(k_adt+k_adp)*a_ch2ooh?

0.bxk_CH300H_OHs

k_txf_toohxf_allylxf_pch2ohs

k_sxf_pch2ohxf_soh3

1.E-173

2. ¥k_rohro+(k_txf_tohxf_allyl+k_sxf_soh)xf_pch2oh+(k_adt+k_adp)*a_ch2ohs
(k_adp+k_ads)*a_ch2onozs // SAR estimate within uncertainty range of the experimentally determined rate

k1_ROZLISOPACO23
KROZHO2(5) 5
KROZNOA

KROZNO34
1.03E-104
(k_adt+k_ads)*a_cho*a_ch2ono2s

// \alkylnitrateneglected

// 0ld MCM rate constant 4.1BE-11-.

-1458 HCOCO + .0405 HCOOH + .0405 CO + .8758 OH + 365 MGLYOX + .73 NO2 + 0.7705 HCHO + .4055 CO2 + .73 GLYOX

KNO3ALxY.255

- 5XKRO2H02(5) + .5xKAPHOZ3
«5XKAPNO +.5%KRO2NO*

1. 3xKRO2NO34

2.b5E-114
(k_adtertprim+k_ads)*a_choxa_ch2oh3
k_txf_o3

k_sxf_sohxf_allyls

// \alkylnitrateneglected

-0171875 HCOCOZH + .2775 ACETOL + .bb?5 HO2 + .2k03125 GLYOX + .2225 HCHO + .83 OH + .2k03125 HOCH2CHO + .5 MGLYOX

KNO3ALxY.255
k1_RO2tOR0O23
KRO2H02(5)*rcoch2o2_ohs
KRO2HO02 (5) *rcoch2o2_oohs
NO2 : KROZNOA
KRO2ZNO34
KHSBA

// \alkylnitrateneglected

0.bxk_CH300H_OHx
k_txf_oxf_tch2ohxf_alk+k_txf_tohxf_pch2ohxf_pchdoh+k_sxf_sohxf_pch2oh3
k1 _RO2RCO3*0.94

k1_ROZRCO3x0.14

KAPHO2%rco3_oh3

KAPHO2xrco3_ooh3

KAPHO2*rco3_o33

KAPNO4

k_CH3C03_NoO23

1.EXKRO2ZNO34

2.52E-114

2.88E-114

k_PAN_M3

2.52E-114



mecca-egn: EMAC/MOM mechanism equations 21/45

<GH50L7> HCOCS + 0H = (5902 : 3.81E-114

<GH50LA> HCOCS + 03 = BIACETOH + .335 H202 + .&7 HCHO + .2079 CO + .1221 CH200 + .05280 OH 7.51E-1EXEXP(-1521. /temp) 5

<GH50RT> 5902 = ACETOL + HOCH2CO : k1_RO2tOR023

<G45070a> €5902 + HO2 = OH + ACETOL + HOCHZ2CO : KRO2ZHO2(5) xrcoch2o2_oh4

<GH5070b> €5902 + HO2 = C5900H : KRO2ZHO2(5) xrcochdoc_oohs

<GH5071> 5902 + NO = ACETOL + HOCH2CO + NoO2 : KROZNO4 // \alkylnitrateneglected

<GH5072> 5902 + NO3 = ACETOL + HOCH2CO + NO2 : KRO2NO34

<G45073>  C5900H + 0H = (5902 : 9.7E-124

<GY5074>  LIEPOX + OH = DB10 + H20 : 5.78E-1LXEXP(-400. /temp)*(1.52/3.+0.98%2./3.)/1.514 // Formic acid production consistent
with results of \citet . Here. the high yields of formic acid and hydroxycarbonyls at low NO from oxidation of cis-beta-LIEPOX (the most abundant isomer) are approximated with the production of DBL0
which undergo both the Dibble double H-transfer to DB202 and HOCHZ elimination yielding \kpp and \kpp (keto-vinyl alcohol potentially arising from decomposition of the alkoxy radical resulting
from the ring opening after H-abstraction). The rate constant is from \citet and adjusted based on \citet that determined the single rate constants for the cis- and trans- beta isomer.
<GH5075>  ISOPBOZ = MVK + HCHO + OH KHSB

<GHE07E> ISOPDO2 = MACR + HCHO + OH : KHSDA

<G45077a> ZCODC23DBCOOH + OH = .k CLODC202CHOOH + .4 CLOOHC202CHOD : k_adtxa_choxa_chZoohs

<GH5077b> ZCODC23DBCOOH + OH = .k CLODC302CHOOH + .4 CLOOHC302CHOD : k_adsxa_choxa_chZooh?

<G45077c> ZCODC23DBCOOH + OH = ZCO3HC23DBCOD : k_txf_oxf_alk+0.Ekxk_CH300H_OHx

<G45077d> ZCODC23DBCOOH + OH = ZCODC23DBCOD + OH : k_sxf_soohxf_allyls

<GH5078> ZCODCE3DBCOOH + 03 = .4b72 OH + .233b CHOCOCHZ02 + .233b (O + .2336 CH3CO + .4k72 HOOCHZCHO + .1728 MGLYOX + .190L OH + .08k4 GLYOX + .02765 HOOCH2CHO + .027k5 H202 + .02592 CH300H + .02592 €02 +
01037 HCOCO + .0L555 CH200 + .01555 CO + .00L908 HOOCH2CO3 + .2k2d OH + 1314 MGLYOX + .13L4 OH + .131Y4 HCOCOCHZ200H + .2b28 GLYOX + .0972 HYPERACET + .00972 HCOCO2H + .005832 GLYOX + .005832 H202 + .05249

OH + .05249 HCOCO + .01458 HCHO + .01458 CO2 + .01458 HCOOH + .01458 CO 2.-4E-174

<GHE079> CLOOHC202CH0D = .78 HYPERACET + .78 HOCHCHO + .22 CO2H3CHO + .22 HCHO + .22 OH : k1_RO2tOR0OZ3

<GH5080>  CLOOHC202CHOD + NO = .78 HYPERACET + .78 HOCHCHO + .22 CO2H3CHO + .22 HCHO + .22 OH + NO2 : KROZNO4 // \alkylnitrateneglected
<GH508La> CLOOHC202CHOD + HOZ2 = CLOOHC200HCHOD : KRO2HO2 (5)*xrcoch2o2_ooh3

<GH5081b> CLOOHC202CHOD + HO2 = .78 HYPERACET + .78 HOCHCHO + .22 CO2H3CHO + .22 HCHO + 1.22 OH : KRO2HOZ (5)*rcoch2oc_oh3

<GH5082>  CLOOHC202CH0D = HYPERACET + GLYOX + OH : KHSB*

<GH5083>  CLODC202CHOOH = OH + CLODC200HCHOD H KL5HSDHBA

<GH5084a> CLOOHC200HCHOD + OH = CLODC200HCHOD + OH : 2.xk_sxf_soohxf_tchdohs

<GH5084D> CLOOHC200HCUOD + OH = HYPERACET + 2 (0 + 2 H02 + OH : k_txf_tohxf_pch2ohxf_pch2ohs

<GH5084c> CLOOHC200HCHOD + OH = CLOOHC202CH0D H 0.bxk_CH300H_OH4

<GH5065>  CLODC20OHCHOD  + OH = CO2H3CHO + CO + H20 + OH : k_txf_oxf_tch2oh+k_txf_tohxf_tohxf_cho3

<GH508L> CLODC302CHOOH = MGLYOX + HOOCH2CHO + HO2 : k1_R0O2sOR023

<GH5087> CLODC302CHOOH + NO = MGLYOX + HOOCHZCHO + HO2 + NO2 H KROZNOA

<G450656>  CLODC302CHOOH + HOZ2 = .5 CH3CO + .5 CO + .5 MGLYOX + .5 HOZ2 + HOOCHZ2C03 : KRO2H02(5) 5

<GH5089> CLODC302CHO0H = MGLYOX + OH + HOOCH2CHO : KHSD+

<GH5090> CLOOHC302CH0D = .25 MELYOX + 2 €O + 1.k25 HO2 + .375 CH3CO + .375 C02 + OH : KL5HSDHBA

<GHE091> LHCHACCO3 = ZC0O3HC23DBCOD + HO2 : KLEHSA

<GH5092a> ZCODC23DBCOD + OH = (L0DC202CHOD : (k_adt+k_ads)*a_cho*a_cho3 // ZCODC23DBCOD = CMYDIAL in MCM only from aromatics.
<E450792b> ZCODC23DBCOD + OH = 7C03C23DBCOD H 2xk_txf_oxf_alks // Only one acyl peroxy radical considered.

<G45093>  ZCODCZ3DBCOD + NO3 = ZC03C23DBCOD + HNO3 : KNO3ALXY.25%2. 5 // Two aldehydic sites reacting with \kpp but only one isomer product considered.-
<GH5094a> CLODC202CHOD + HO2 = OH + MGLYOX + HOCHCHO : KROZHOZ (5)*rcoch2o2_oh3

<GH5094b> CLODC202CHOD + HO2 = CLODC200HCHOD : KRO2HOZ (5)*rcoch2o2_oohs

<G45095> €10DC202CHOD + NO = NO2 + MGLYOX + HOCHCHO : KRO2ZNOA // \alkylnitrateneglected

<GH509E> CLODC202CHOD = MGLYOX + HOCHCHO : k1_RO2tOR0O23

<GHE097a> CLODC2OOHCHOD + OH = MGLYOX + 2 (0 : (2.xk_txf_oxf_tchdohxf_alk+k_txf_tohxf_choxf_pchdoh)*.53

<G45097b> CLODC200HCHOD + OH = MGLYOX + 2 CO + OH : (2.xk_txf_oxf_tch2ohxf_alk+k_txf_tohxf_choxf_pch2oh)*.55

<GH5098>  LISOPACNO30Z2 + NO = .21 NOA + .21 HOCH2CHO + .21 HO2 + .49 H012CO03CH + .49 HCHO + .43 NO2 + .045 MVKNO3 + .045 HCHO + .255 ACETOL + .255 NO3CH2CHO + .225 H202 + NO2 : KROZNO4 //
\alkylnitrateneglected

<GH5099> LISOPACNO302 = .21 NOA + .21 HOCH2CHO + .21 HO2 + .49 H012CO3CH + .49 HCHO + .49 NO2 + .045 MVKNO3 + .045 HCHO + .255 ACETOL + .255 NO3CH2CHO + .225 H202 :
k1_RO2tOR02+KRO2HO2(5)*c (ind_H02) 3

<G45100>  ISOPBDNO30Z2 + NO = .b ACETOL + .k HOCHZCHO + .2k MACRN + .14 MVKNO3 + .4 HCHO + .4 HO2 + L.k NO2 : KROZNO4 // \alkylnitrateneglected
<GH5101>  ISOPBDNO302 = .5 ACETOL + .k HOCHZCHO + .25 MACRN + .14 MVKNO3 + .4 HCHO + .4 HO2 + .b NO2 : k1_RO2s0R02+KR0O2HO2(5)*c (ind_HO02) 3

<G45102>  LISOPACNO3 + 03 8704 OH + .3k5 HO2 + .73 MGLYOX + .4325 NO3CH2CHO + .135 ACETOL + .0k?5 GLYOX + .4325 NO2 + .089L H202 + .135 NOA + .0k?5 HOCHCHO + .38kk HOCH2CHO + .0405 CH30H + .0405 CO
+ .0054 HOCH2CO : 2.8E-174

<GY5103>  DBLO2 = DBLO : k1_R02sOR023

<G45104a> DBLO2 + HO2 = DBLOOH : KRO2HO2(5)* (1. -rchohch2o2_oh) 3 // \kpp is a hydroperoxide bearing a vinyl alcohol
moiety that upon reaction with OH yields HCOOH \citep .

DB1O + OH : KRO2HO2(5) *rchohch2o2_oh3

<G45104b> DBLOZ + HO2 =

<G45105a> DBLO2 + NO = DB1O + NO2 : KROZNO* (1. -alpha_AN(?.2.0.0.0-temp.cair))s
<G45105b> DBLOZ + NO = DBINO3 : KRO2NOxalpha_AN(?+2.0.0-0-tempcair)s
<G45105> DBLOZ + NO3 = DB1O + NO2 : KRO2NO34
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<G45107> DBLOZ = DB202 + OH ¢ {ZTrG} L.EY5 {83181} // OH production here is to take into account the hydroperoxidic function formed by the
shift of the enolic hydrogen and not present in DB202. This approximation leads to spurious \chem{H0_Z} production.

<G45108a> DBLO = DB202 ¢ {ZTrG} KDECXD.725 // Consistent with the results of \citet{3178%}.

<G45108b> DBLO = .5 HWMK + .5 HMAC + HCHO + HO2 ¢ {%TrG} KDECxO.285 // Consistent with the results of \citet{3178}. Assuming that the enol alkoxy radical
partly decomposes yielding a substitute vinyl alcohol.

<G45109>  DB202 = .48 ACETOL + .52 HOCH2CHO + .52 MGLYOX + .48 GLYOX + HO2 v {ZTrer k1_RO2sOR02y {3031}

<G45110a> DB202 + HO2 = DB200H t {ZTrG} KROZHO2(5)%(L.-rchohch2o2_oh)s (230311

<G451100> DB202 + HO2 = .48 ACETOL + .52 HOCH2CHO + .52 MGLYOX + .48 GLYOX + HO2 + OH & {ZTrGk KROZHO2(5)xrchohch2o2_ohs (230311

<GY5111>  DB202 + NO = .48 ACETOL + .52 HOCH2CHO + .52 MGLYOX + .48 GLYOX + HO2 + NO2 & {ZTrGk KRO2NO: // \alkylnitrateneglected

<G45112>  DB202 + NO3 = .48 ACETOL + .52 HOCH2CHO + .52 MGLYOX + .48 GLYOX + HO2 + NO2 = {ZTrGk KROZNO3y {&303L%F

<G45113>  DB202 = .48 MACROOH + .52 LHMVKABOOH + CO + OH t {ZTrG} KIYHSALS {23031

<GH5114a> DBLOOH  + OH = DBLO2 v {ZTrG} Wbxk_CH300H_OHy {23031F

<G45114b> DBLOOH  + OH = HCOOH + HO2 + CH3COCHO2CHO ¢ {ZTrG} k_adty {83031} // Here. formic acid is mechanistically produced by the \chem{OH}-addition to the vinyl

alcohol which. upon \chem{R0_2}-to-\chem{R0} conversion (skipped here). yields the HOCHOH fragment which in turn reacts with \chem{0_2} forming \chem{HCOOH + HO_2}. Along \chem{CH_3COCHOOHCHO} should be
produced but not in the mechanism. Only \kpp{CH3COCHO2CHO}. The rate constant is consistent with predictions by \citet{2140} for \chem{ENOL}. OH-addition to the OH-bearing carbon is considered the dominant
channel as it is already for the \chem{ENOL} \citep{2140}.

<G45115> DBLOOH + HCOOH = (LODC200HCHOD + HCOOH ¢ {ZTrGr Y.B7E-2hxtempxx3. 28EXEXP (4509. /(1. 987xtemp) )y {23031+ J1L2}F // Theoretical keto-enol tautomerization
catalyzed by formic acid \citep{2040}. The product should be CLODC300HCHOD but it is neglected in the mechanism.

<GH5L1E> DBINO3  + OH = HCOOH + NO2 + CH3COCHO2CHO ¢ {ZTrGY k_adty {83031} // As for DBLOOH + OH.

<GH5LL7?> DB20OH  + OH = DB202 t {ZTrG} bXk_CH300H_OH3 {83031} // Additional sinks for DB20OH are neglected.

<GH51LE>  LISOPACOOH + 03 = 1.3272 OH + .3698k HO2 + .0432 H202 + .08422 0 + .2025 CH300H + .01215 C(H200 + .3704 HCHO + .00405 CH30H + .0405 CO2 + -1825 HOCH2COCH202 + -3k5 MGLYOX + .38k HOOCH2CHO + .135
ACETOL + .0B?5 GLYOX + .00324 HCOCO + .38EE HOCH2CHO + .135 HYPERACET + .0R?5 HOCHCHO + .0054 HOCH2CO o {ZTrG Y.829E-1k5 (230317

<GH45119a> ZCO3HC23DBCOD + OH = .b2 CO2H3ICHO + .k2 OH + .E2 CO2 + .38 MGLYOX + .38 HCOCO3H + .38 HO2 ¢ {ZTrG} k_adt*a_choxa_cochs (230317

<GH5119b> ZCO3HC23DBCOD + OH = .k2 CH3COCO3H + 1.24 CO + 1.24 HO2 + .38 MGLYOX + .38 HO2 + .38 CO + .38 HO2 + .38 OH + .38 (02 t {ZTrG} k_ads*a_choxa_coghy {230317F

<GH5120>  LISOPEFO2 = LISOPEFO ¢ {ZTrGr k1_RO2pOR0O2S {23031

<G4512La> LISOPEFO2 + NO = LISOPEFO + NO2 t {ZTrG} KRO2NO*(1.-alpha_AN(k-1-0+0-0-tempacair))s {23031

<G45121b> LISOPEFOZ2 + NO = ISOPDNO3 ¢ {ZTrG} KRO2NO*alpha_AN(b+1+0+0-0-tempacair)s {23031} // Nitrate assumed to be major isomer that is mostly similar to products of ISOPDOZ-chemistry.
<G45122a> LISOPEFQZ2 + HO2 = .7143 ISOPDOOH + .2857 ISOPBOOH ¢ {ZTrGr KROZHOZ(5)*(1.-rchohch2o2_oh)s {23031}

<GH5122b> LISOPEFO2 + HO2 = LISOPEFO + OH ¢ {ZTrGr KROZHOZ2 (5)*rchohch2oe_ohy {23031

<G45123>  LISOPEFO2 + NO3 = LISOPEFO + NO2 ¢ {ZTrGr KROE2NO3s (2303171

<G45124>  LISOPEFO2 = .7143 MACR + .2857 MVK + HCHO + OH & {ZTrGl .?L43%KHSD+.2857%KHSBY {23031+

<G451L25>  LISOPEFQ = .7143 MACR + .2857 MVK + HCHO + HO2 ¢ {ZTrGr KDECH {20317

<G4512ka> LISOPACO = ME3FURAN + HO2 © {ZTrGr KDECXD.375 {23031+ 31559, 314877

<G4512Eb> LISOPACO = .b5 LHCYHACCHO + .L5 HO2 + .35 DBLO2 ¢ {ZTrG} KDECK(L.=-0.37)5 {23031+ 31595 3147

<GH5L27a> LDISOPACO = ME3FURAN + HOZ2 t{ZTrGr KDECxO.375 {2304L 3159, J1487F

<GH5127b> LDISOPACO = .b5 LHCHACCHO + .B5 HO2 + .35 DBLOZ2 ¢ {ZTrGr KDECX(1.-0.37)5 {23031+ 31579 31471

<GH5128>  ME3FURAN + OH = LME3FURANOZ ¢ {ZTrG} 3.2E-11%EXP(310./temp)s {83031} // Rate constant by \citet{320k}. A lumped \chem{RO_2Z} that upon conversion to RO yields 100\% 2-methyl-
butenedial (ZCODC23DBCOD) although \citet{3213} quantified a 38\% yield of the Z/E mixture.

<G45129>  ME3FURAN + NO3 = LME3FURANOZ + NO2 ¢ {ZTrGY 1.9E-115 {83031+ 17549} // As for 3METHYLFURAN + OH but with additional \chem{NO_2} production for mass conservation.

<GH5130>  LME3FURANOZ = ZC0DC23DBCOD + HO2 t {ZTrcY kL_RO2sO0R025 {3031

<G4513L> LME3FURANOZ2 + NO = ZCODC23DBCOD + HO2 + NO2 ¢ {ZTrG} KRO2NOF {83031} // \alkylnitrateneglected

<G45132>  LME3FURANOZ + HO2 = ZCODC23DBCOD + HOZ2 ¢ {ZTrer KROZHOZ(5) 5 {83D3L} // Hydroperoxide formation neglected.

<GH45133> ZC03C23DBCOD = .b2 EZCH3C02CHCHO + .38 EZCHOCCH3CHO2 + CO2 {ZTrGY kL_RO2RCO35 {2303L%F

<GH5134a> ZC03C23DBCOD  + HO2 = .h2 EZCH3C02CHCHO + .38 EZCHOCCH3CHOZ + CO2 + OH ¢ {ZTrG} KAPHO2¥rco3_ohy {23031%

<GH5134b> ZC03C23DBCOD  + HO2 = ZCO3HC23DBCOD ¢ {%TrG} KAPHO2*(rco3_ooh+rco3_o3)5 {83031} // ZCO2HC23DBCOD formation is neglected. However. it is produced in MCM and
in aromatic-related reactions under the name of MC30DBCOZH.

<GH45135> ZC03C23DBCOD  + NO = .h2 EZCH3CO2CHCHO + .38 EZCHOCCH3CHO2 + €02 + NOZ2 t 2T KAPNOY {23031

<G4513L>  ZCO3C23DBCOD  + NO2 = ZCPANC23DBCOD ¢ 2T k_CH3CO3_NO25 {2419

<GHE137> ZC03C23DBCOD  + NO3 = .h2 EZCH3CO2CHCHO + .38 EZCHOCCH3CHOZ2 + CO2 + NOZ2 ¢ {ZTrGE 1.E%KRO2NO3Y {23031

<G45138>  ZCPANCE23DBCOD = ZC03(23DBCOD + NO2 tZTrGE K_PAN_MY {22419

<G45139>  ZCPANCZ3DBCOD + OH = .k EZCH3CO2CHCHO + .38 EZCHOCCHBCHOE + C02 + NO2 t {ZTrG} 2-52E-115 {83031} // ZCPANCZ3DBCOD is assumed to react like LCSPANL?19.-

<GH5200> €51102 = (H3C0 + HCOCH2CHO {ZTrGTert k1_RO2sOR025 {ec4ldr

<GH5201> 51102 + NO = CH3CO + HCOCH2CHO + NO2 : {ZTrGTer} KRO2NOF {82419} // \alkylnitrateneglected

<GH5202a> €51102 + HOZ2 = (51L100H t {ZTrGTert KROZHOZ(5)xrcoch2o2_ooh3y {ecild: 3031

<GH5202b> €51102 + Ho2 = (H3C0 + HCOCH2CHO + OH ¢ {ZTrGTert KROZHOZ(5)*rcoch2o2_ohy {ec4ld- 3031

<G45203>  C51100H + OH = (51102 L TrGTer: W Y9E-115 fecHlHE

<GH5204> CO23CHCHO + OH = C023CH4C03 ¢ {ZTrGTert beb5E-1L5 {2419

<GH5205> C023CHCHO + NO3 = C023CHCO3 + HNO3 ¢ {ZTrGTer: KNO3ALX5.55 {22419k

<GH5206> C023CHCO3 = BIACETOZ2 + C02 ¢ {ZTrETert K1I_RO2RCO35 {224l

<GH5207> C023CHCO3 + NO = BIACETO2 + (02 + NO2 t {ZTrGTer} KAPNOS {82419} // \alkylnitrateneglected

<GH5208>  C023CHCO3 + NO2 = CSPANT ¢ {ZTrGTert k_CH3CO3_NO25 {&24197F



mecca-egn: EMAC/MOM mechanism equations

€023CHC03 + HoZ
€023CHC03 + HoZ
C5PANT

C5PANT + OH
(51202

(51202 + Ho2
(51202 + NO
C51200H + OH
(51302

(51302 + NO
(51302 + HoO2
(51302 + Ho2
C013CHCHO + OH
C013CHCHO + NO3
(51300H + OH
CHOC3C0C03
CHOC3COC03 + Ho2
CHOC3COC03 + NO2
CHOC3COC03 + NO

(513C0 + OH
(51402 + Ho2
(51402 + NO
51402 + NO
(51402 + NO3
(51402

C51400H + OH
C514NO3 + OH
CHOC3CO00H + OH
CHOC3COPAN
CHOC3COPAN + OH
MBO + OH
MBO + 03
MBO + 03
MBO + NO3
LMBOABOZ
LMBOABOZ
LMBOABOZ
LMB0OABOZ
LMBOABOZ
LMBOABOZ
LMBOABOOH + OH
LMBOABOOH + OH
LMBOABNO3 + OH
MBOACO + OH
MBOCOCO + OH
LNMBOABOZ + HOZ
LNMBOABOZ2 + NO
LNMBOABOZ + NO3
LNMBOABOZ
LNMBOABOOH + OH
LNMBOABOOH + OH
NMBOBCO + OH

+ + + +
=
S

NCHOHCO3 + HO2
NCHOHCO3 + HOZ
NCHOHCO3 + NO
NCHOHCO3 + NO2
NCHOHCO3 + NO3
NCHOHCO3

NCHOHCO3H + OH
NCHOHCPAN + OH
NCHOHCPAN

CO23CHCO3H

BIACETO2 + CO2 + OH
C023CHCO3 + NoO2
C023C3CHO + CO + NO2
(51302

(51200H

(51302 + NO2
C013CHCHO + OH

GLYOX + HOC2H4CO3
GLYOX + HOCZ2H4CO3 + NOZ2
C51300H

GLYOX + HOC2H4CO3 + OH
CHOC3C0C03

CHOC3COC03 + HNO3
(513CO + OH

CHOC3C002 + (o2
CHOC3CO00H

CHOC3COPAN

CHOC3C002 + CO2 + NO2
HOC2HYCO3 + CO + (0
C51400H

C0L3CHCHO + HO2 + NoO2
C514NO3

C0L3CHCHO + HO2 + NoO2
C013CHCHO + HO2
C013CHCHO + OH
C0L3CHCHO + NoO2
CHOC3C0C03

CHOC3COCO3 + NoO2
C4CODIAL + CO + NO2
LMBOABOZ

HCHO + .1k CH3COCH3 + .1k HO2 + .1k CO +
IBUTALOH + .b3 CO + .37 HOCHZ200H + .1k OH +

LNMBOABOZ
LMBOABOOH
LMBOABNO3
HOCH2CHO
IBUTALOH
HOCH2CHO
TBUTALOH
MBOACO

LMBOABOZ
MBOACO + NO2

+ + 4+ +

HCHO + HoZ

MBOCOCO + HO2 3.79E-124

€0 + IPRHOCO3 1.38E-114

LNMBOABOOH : KROZHO2(5) 5

.65 NO3CH2CHO + .B5 CH3COCH3 + .L5 HO2 + .35 IBUTALOH + .35 HCHO + .35 NO2 + NO2 : KRO2NO4 // \alkylnitrateneglected
-b5 NO3CH2CHO + .b5 CH3COCH3 + .b5 HO2 + .35 IBUTALOH + .35 HCHO + .35 NO2 + NO2 : KRO2NO34

.65 NO3CH2CHO + .b5 CH3COCH3 + .b5 HO2 + .35 IBUTALOH + .35 HCHO + .35 NOZ2 : k1_R02sO0R024

.65 CYMCONO3OH + .35 NMBOBCO -B5xY4.89E-12+. 35%2. 52E-123

LNMBOABOZ -bxk_CH300H_OH4

NC4OHCO3 4.2kE-124

IBUTALOH + €02 + NO2 + OH

NC4OHCO3H

IBUTALOH + CO2 + NO2 + NO2

NC4OHCPAN

IBUTALOH + CO2 + NO2 + NO2

IBUTALOH + CO2 + NO2
NC4OHCO3

IBUTALOH + CO + NO2 + NO2

NC4OHCO3 + NO2

CH3COCH3 + HOZ + NoO2
HCHO + HO2 + NoO2
CH3COCH3 + Ho2

KAPHOZ2* (rco3_ooh+rco3_o3)4
KAPHOZ2*rco3_oh3

k_PAN_M3

3.12E-134

k1_RO2pR0O23

KRO2HO2(5) 5

KROZNO // \alkylnitrateneglected
1.01E-104

k1_R02s0R023

KROZNO // \alkylnitrateneglected
KRO2HOZ2 (5)*rcoch2o2_ooha

KRO2HOZ (5)*rcoch2o2_ohs

1.33E-104

2. ¥KNO3AL*5. 55

9.23E-114

k1_RO2RCO3%

KAPHO24

k_CH3C03_No024

KAPNO+ // \alkylnitrateneglected
2.b4E-115

KROZHO2(5) 5
KRO2NO*(1.-alpha_AN(7.2.0-1-0-temp.cair))s
KRO2NO*alpha_AN(?+24041-0-temp.cair) s
KRO2NO34

k1_R02sR023

1.10E-104

4.33E-114

7.55E-114

k_PAN_M3

7.19E-114

8.1E-12xEXP(E10. /TEMP) 5 // LMBOABOZ2 = .E7 MBOAOZ + .33 MBOBOZ

adn

.16 OH + .84 MBOOO  : 1.0E-17x0.574
-1k Ho2 : 1.0

E-17%0.43%

4. BE-L4xEXP(-400./TEMP) 5

KROZHO2(5) 5

KROZNOX (.E?*alpha_AN(7.2.0.0.0-temp-cair)+.33%alpha_AN(?+1.0+0-0-temp-cair))s

KROZNO* (L. -(.b?*alpha_AN(?.2.0.0-0-temp-cair)+.33%alpha_AN(?.1.0.0-0-temp-cair)))*.k75
KROZNO* (1. =(.E?*alpha_AN(7.2.0.0-0-temp-cair)+.33xalpha_AN(?+1+0+0-0-temp.cair)))*.3335
k1_RO2sOR02% .75

k1_RO2pOR02*.335

.b?x2.93E-11+.33%2.05E-12%

-bxk_CH300H_OH4

-B7%1.?5E-12+. 33%2. LAE-121

KAPHO2xrco3_oh3

KAPHOZ2* (rco3_o3+rco3_ooh)3
KAPNO+

k_CH3C03_N024
KROZNO3x1- 745

k1_RO2RCO3%

4.50E-124

1.27E-125

K_PAN_M3

£3/45



mecca-eqn:

<GH52k0>
<G45400>
<G45401>
<GH5402>
<G45403a>
<G45403b>
<GH54OY>
<G45405>
<GY540E>
<GH5HO?>
<G45408>
<G45409>
<GH5410>
<G45411a>
<G45411b>
<GH5412>
<G45413>
<GH5H1Y>
<GH5415>
<GY5H1E>
<G45421la>
<G45421b>
<GY5he2>
<G45423>
<GH542Y>
<GY5428>
<G45429>
<G45430a>
.17 HO2 +
<G45430b>
<G45430c>
<G45431>
.17 €O+
<GY5Y432>
<G45433>
.17 HO2 +
<GY5434>
.17 €O+
<GY543E>
.17 €O+
<GY5441>
<GY5442>
185 {echl
<GY5443>
<GHEHYY>
MMALANHY
<G45451>
<GH5452>
TLFUONOO
<G45453>
<G45454a>
<G45454b>
<GY5455>
<GH5YEE>
<GYH5Y5?>
<G45458>
<GH5459>
<GY5HEY>
<GY5HES>
<GYH5YER>
<GY54E7a>

+ OH
+ NO2

+ NO2

{%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {ZTrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
¢ {“TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {“TrGAro}

{%TrGAro}

17 NGLYOX + .17 HOZ +

+17 MGLYOX +

EMAC/MOM mechanism equations
CYMCONO3OH + OH = CH3COCH3 + HCHO + CO2 + NoO2
NCHMDCO2H  + OH = MMALANHY + NO2
C54C0 + NO3 =3 (0 + CH3C03 + HNO3
C54C0 + OH =3 C0 + CH3C03
NTLFUOZ2 + Ho2 = NTLFUOOH
NTLFUOZ + Ho2 = ACCOMECHO + NOZ2 + OH
NTLFUOZ + NO = ACCOMECHO + NOZ2 + NO2
NTLFUOZ2 + NO3 = ACCOMECHO + NO2 + NO2
NTLFUOZ = ACCOMECHO + NOZ2
C5134CO20H + OH = (54CO + HOZ2
C5C002N02  + OH = MGLYOX + CO + CO + NO2
C5C002N02 = (5C01402 + NO2
CSDIALOOH + OH = (CGDIALCO + OH
C4CO2DBCO3 + HO2 = (4C02DCO3H
C4C02DBCO3 + HO2 = Ho2 + €O + (33C0 + (02
C4C02DBCO3 + NO = Ho2 + €O + (33C0 + €02
C4C02DBCO3 + NO2 = C4CO2DBPAN
C4C02DBCO3 + NO3 = Ho2 + €O + (33C0 + €02
C4C02DBCO3 = Ho2 + €O + (33C0 + €02
MMALANHY  + OH = MMALANHYOZ2
MMALANHYOZ2 + HO2 = MMALNHYOOH
MMALANHYOZ + HO2 = (02H3C03 + €02 + OH
MMALANHYOZ + NO = C02H3C03 + €02 + NO2
MMALANHYOZ2 + NO3 = C02H3C03 + €02 + NO2
MMALANHYOZ2 = (02H3C03 + €02
C4CO2DBPAN + OH = (3300 + €02 + CO + NO2
C4CO2DBPAN = C4C02DBCO3 + NO2
C5C01402  + HO2 = .83 MALANHY + .83 CH3 +
217 CO + .17 Co2
C5C01402  + HO2 = C5COL40H + 03
C5C01402  + HO2 = (5COL400H
C5C01402  + NO = .83 MALANHY + .83 CH3 +
.17 €02
C5CO1402  + NO2 = (5CO02N02
C5C01402  + NO3 = .83 MALANHY + .83 CH3 +
217 CO + .17 Co2
C5C01402 = .83 MALANHY + .83 CH3 +
.17 €02 and only major channel.
C5COL40H  + OH = .83 MALANHY + .83 CH3 +
.17 €02
CSDICARB  + NO3 = (5C01402 + HNO3
CSDICARB  + 03 = .5338 GLYOX + .0B3 CH3C
g3
CSDICARB  + OH = .48 5001402 + .52 CEDI
MC30DBCOZH + OH = .35 GLYOX + .35 CH3 +
+ .b5 HOZ2
TLFUONE + NO3 = NTLFUOZ2
TLFUONE + 03 =.5C0 + .50H +
and H20 subs TLFUONOO s\rightarrows.k25 (2403CCOSH +
TLFUONE + OH = TLFUO2
ACCOMECO3  + HO2 = ACCOMECO3H
ACCOMECO3  + HO2 = MECOACETO2 + CO2 + OH
ACCOMECO3  + NO = MECOACETOZ + €02 + NO2
ACCOMECO3  + NO2 = ACCOMEPAN
ACCOMECO3  + NO3 = MECOACETO2 + €02 + NO2
ACCOMECO3 = MECOACETO2 + C02
C4CO2DCO3H + OH = C4C02DBCO3
ACCOMECHO  + NO3 = ACCOMECO3 + HNO3
ACCOMECHO + OH = ACCOMECO3
MMALNHYOOH + OH = MMALANHYOZ
CSDICAROOH + OH = (5134C020H + OH

: {“TrGAro}
: {%TrGAro}

{%TrGAro}

-5 MECOACETO2 + 3125 (2403CCO2H + 1875 ACCOMECHO +

3?5 ACCOMECHO
{%TrGAro}

t {%TrGAro}
: {%TrGAro}
: {%TrGAro}
t {%TrGAro}
t {%TrGAro}
: {“TrGAro}
t {ZTrGAro}
: {ZTrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}

<17 HO2 +

: {/TPGTEF} 1.23E-125 {e241H. 3031LF

0.bxk_CH300H_OH3 {22419F // KDEC NCHMDCOZ s\rightarrows MMALANHY + NO2
KNO3AL*5.55 {219k

1.72E-115 {2419

KRO2HOZ (5) % (L-rcoch2o2_oh) i {&-H15F

KRO2HOZ2(5)*rcoch2o2_oh3 {2241k

KROZNO3 {82419} // KDEC NTLFUO %\rightarrows ACCOMECHO + NO2
KROE2NO33 {&2419} // KDEC NTLFUO $\rightarrows ACCOMECHO + NO2
k1_RO2tOR025 {82419} // KDEC NTLFUO s\rightarrows ACCOMECHO
7.4BE-115 {e241Tr

5.43E-115 {e24lr

k_PAN_M3 {82414} // KBPAN s\rightarrows k\_PAN\_M(renaming)
7.52E-115 {241k

KAPHO2% (rco3_ooh+rco3_o3)3 {&cH19F

KAPHOZ2*rco3_ohy {&cHld. 3031

KAPNO3 {2c4159F

k_CH3C03_N025 {82414} // KFPAN s\rightarrows k\_CH3CO3\_NOZ2 (renaming)
KROZNO3XL. P45 {22b1qk

k1_RO2RCO35 {&2hlTr

L.50E-125 {22hl9r

KRO2HOZ (5) % (L-rcoch2oe_oh-rchohch2oe_oh)3 {&cild. 3031
KRO2HOZ (5)*(rcoch2oc_oh+rchohch2o2 _oh)y {&2419. 3031F

KRO2NO3 {82419} // KDEC MMALANHYOs\rightarrowsC02H3C03
KRO2NO33 {82419} // KDEC MMALANHYOs\rightarrowsC02H3C03

k1_RO2tOR025 {82419} // KDEC MMALANHYOs\rightarrowsC02H3C03 and Only major channel.

2. P4E-115 {22419k
k_PAN_M3 {82414} // KBPAN s\rightarrows k\_PAN\_M (renamed)
.17 €O+ .17 CO2 + OH =

KAPHOZ2*rco3_o0335 {&cHlr
KAPHO2*rco3_oohy {acb15F
.17 CO + .17 CO2 + NO2 :

k_CH3C03_N025 {82415} // KFPAN s\rightarrowsk\_CH3CO3\_NO2 (renaming)

.1875 H202 :
+ .375 H202

b.90E-115 {22419

KAPHOZ2* (rco3_ooh+rco3_o3)5 {22415+
KAPHO2*rco3_oh3 {2419

KAPNO3 {2c2h19k

k_CH3C03_NO025 {82414} // KFPAN s\rightarrowsk\_CH3CO3\_NO2 (renaming)
KROZNO3x1. 745 {2l

k1_RO2RC035 {22u1r

3.0bE-1125 {22419

KNO3AL*5.55 {22419

7.09E-115 {2419k

1.B9E-115 {241

1.21E-105 {22419k

{%TrGAro} KAPNO3 {82419} // KDEC C5CO1HCO2 $\rightarrows.83 MALANHY +

{%TrGAro} 8.00E-195 // KDEC TLFUONOOA s\rightarrows.5 CO +

{ZTrGAro} KAPHO2Xrco3_ohy {82419} // KDEC C5COL4CO2 s\rightarrows.83 MALANHY +

.63 CH3

.17 HGLYOX + .17 HO2 + .17 CO + .17 €02 + NO2 @ {ZTrCAro} KRO2NO3¥L.?45 {ecildr // KDEC C5COIMCOE $\rightarrows.83 MALANHY +
<17 MGLYOX + .17 HO2 + .17 CO + .17 €02 : {XTrGAro} k1_RO2RCO35 {e24l9r // KDEC C5COLHCOEZ S\rightarrows.83 MALANHY + .83 CH3 +
<17 MGLYOX + .17 HO2 + .17 CO + .17 €02 : {“TrCArolr 5.4YE-113 {22419F // KDEC C5COLHCO2 s\rightarrows .83 MALANHY + .83 CH3 +
{ZTrGAror KNO3ALx2.755 {e2419)
HO + .348 CH3C03 + .918 CO + .57 OH + .473 HO2 + .0563 CH3COCO2H + .5338 MGLYOX +.b7hk H202 + .0b3 HCHO + .05k3 HCOCOZH + -24k5
CARBOZ ¢ {ZTrGAro} Be2E-115 {215
.35 CO + .35 C02 + .5 MMALANHY + .BE5 HOZ2 @ {“TrGArolr Y4.38E-1L5 {e2419F // KDEC MC3CODBCOZ $\rightarrows .35 GLYOX + .35 CH3 +
¢ {ZTrGAro} 1.00E-125 {22419

.5 0H +

.63 (H3 +

.35 C0 +

.83 (H3 +

+ .17 MGLYOX +

<17 MELYOX +

<17 MGLYOX +

o2

.35 €0

-5 MECOACETOZ +

c4/45

<17 MGLYOX +

.17 HO2 +

17 MELYOX +

17 HO2 +

c +

-5

.17 HO2 +

ZTrGArol 2.00E-

-b5
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<G454E7b>
<GY454ES>
<GY5HET>
<GH5Y70>
<GY5471L>
<GY547Ea>
<G4547Eb>
<GY5HT??>
<GY547E>
<GH5Y7T>
<G45480>
<G45483>
<GH5HB5>
<G4548ka>
<GY54BEbL>
<GH5HE?>
<GY5488>
<G45489>
<G454490a>
<G45491b>
<G45492>
<GH5493>
<GY54HTY>
<GYk200a>
<G4b200b>
<GYke01>
<GYk202>
<GHL203>
<GYk204>
<GYk205a>
<GYk205b>
<GYke0ka>
<GYk20Eb>
<GYke07?>
<GYk208>
<GYk209>
<GYke10>
<GYkell>
<GYE400>
<GYk40L>
<GYk402>
<GYEH03>
<GYk4O4a>
<GYE40Ub>
<GHEYOS5>
<GUHEYOE>
<GYEHO?>
<GHEYOB>
<GYBHOT>
<GYEH10>
<GHEY1L>
<GYkH1e>
<GYk413a>
<GYk413b>
<GYEH1Y>
<GYEH15>
<GHEY1E>
<GYEHL?>
<GYEH1E>
<GHEY1T>
<GYk420>

t EMAC/MOM mechanism equations

CSDICAROOH + OH
(2403CCOH + OH
NTLFUOOH  + OH
ACCOMEPAN + OH

ACCOMEPAN

TLFUO2 + HO2
TLFUO2 + HO2
TLFUO2 + NO
TLFUO2 + NO3
TLFUO2

C5CO1400H + OH
TLFUOOH + OH
ACCOMECO3H + OH
CSDIALOZ2  + HO2
C5SDIALOZ2  + HO2
C5SDIALOZ  + NO
CSDIALO2  + NO3
C5DIALOZ
CSDICARBOZ + HO2
CSDICARBOZ + HO2
CSDICARBOZ + NO
CSDICARBOZ + NO3
CSDICARBOZ

€0235Ck02 + HoZ
€0235Ck02 + HoZ
€0235Ck02 + NO
€0235Ck02
C0235CLOOH + OH
(k1402

(k1402 + NO
CB1402 + NO
CB1402 + HO2
(k1402 + Ho2

CEL4NO3 + OH
CE14O0H + OH

CB14CO + OH
C0235C5CHO + OH
C0235C5CHO + NO3
PHENOOH + OH
CLCOLDB + OH
C5C02DCO3H + OH
NDNPHENOOH + OH
(B15C0202  + Ho2
(B15C0202 + HO2
(515C0202 + NO
(B15C0202  + NO3
(E15C0202
BZEMUCPAN + OH
BZEMUCPAN
BZBIPERNO3 + OH
HOCEH4NOZ  + NO3
HOCEHYNOZ2  + OH
NDNPHENOZ2  + HO2
NDNPHENOZ  + HO2
NDNPHENOZ2  + NO
NDNPHENOZ2  + NO3
NDNPHENOZ

PBZqCO + OH
CATECHOL ~ + NO3
CATECHOL ~ + 03
CATECHOL ~ + OH

CSDICARBOZ

MECOACETOZ2 + (02

NTLFUOZ

METACETHO + CO + CO + NO2
ACCOMECO3 + NoO2

TLFUOOH

ACCOMECHO + HOZ + OH
ACCOMECHO + HO2 + NO2
ACCOMECHO + HOZ + NoOZ2
ACCOMECHO + HoOZ

501402

TLFUO2

ACCOMECO3

CSDIALOOH

MALDIAL + CO + HOZ2 + OH
MALDIAL + CO + HOZ2 + NO2
MALDIAL + CO + HO2 + NO2
MALDIAL + CO + HO2

CSDICAROOH

MGLYOX + GLYOX + HO2 + OH
MGLYOX + GLYOX + HO2 + NO2
MGLYOX + GLYOX + HO2 + NO2
MGLYOX + GLYOX +
= (0235CROOH
C023C4C03 + HCHO + OH
C023C4C03 + HCHO + NoO2
C€023C4C03 + HCHO

€0235Ck02

C023CYCHO + HCHO + HoZ
C023CHCHO + HCHO + HOZ + NoOZ2
CB14NO3

CE14O0H

C023C4CHO + HCHO + HO2 + OH
CB14CO + NO2

CE14CO + OH

C0235C5CHO + HoZ

€023CHCO3 + C0

= (023C4C03 + CO + HNO3

PHENOZ

CO + CO + Ho2 + CO + (33C0
€5C02DBCO3

NDNPHENOZ

CE15C0200H

CSDICARB + CO + HO2 + OH
CSDICARB + CO + HO2 + NO2
CSDICARB + CO + HO2 + NO2
CSDICARB + CO + HO2

MALDIAL + CO + CO2 + NO2
BZEMUCCO3 + No2
BZOBIPEROH + NoOZ2

NPHENLO + HNO3

NPHENL1.0

NDNPHENOOH

NCHDCOSH + HNO3 + CO + CO +
NCUDCOZH + HNO3 + CO + CO +
NCHDCO2H + HNO3 + CO + CO +
NCHDCO2H + HNO3 + CO + CO + NO2

C5C020HC03

CATECLO + HNO3

MALDALCOZH + HCOCOZH + HOZ2 + OH
CATECLO

25/45

¢ {ZTrGAro} O.bxk_CH300H_OH5 {&c4le9r

 {TrGArol 8.7BE-135 {2oH 1T

¢ {ZTrGAro} Y. 4YE-125 {22419k

t {ZTrGArot 1.00E=-145 {22419

t {ZTrGArol k_PAN_Ms {ecdler

t {ZTrGAro} KROZHO2(5)*x(1-rcoch2o2_oh-rchohch2od_oh) s {22419

t {ZTrGAro} KROZHOZ(5)*(rcoch2o2_oh+rchohch2o2_oh) s {22419} // KDEC NTLFUO s\rightarrows ACCOMECHO + NOZ2 and reactions with KROZHOZ.
: {ZTrGAro} KROZNO: {82419} // KDEC NTLFUO s\rightarrows ACCOMECHO + NO2

¢ {ZTrGAro} KRO2NO3: {82419} // KDEC NTLFUO %\rightarrows ACCOMECHO + NO2

¢ {ZTrGAro} k1_RO2tOR025 {82419} // KDEC NTLFUO s\rightarrows ACCOMECHO + NOZ2

¢ {ZTrGAro} 3.59E-125 {22419}

¢ {ZTrGAro} 2.53E-115 {22419k

¢ {%TrGAro} 3.59E-125 {82419}

¢ {ZTrGAro} KROBHO2(5)*x(l-rcoch2o2_oh)s {22415

t {ZTrGAro} KRO2HO2(5)*rcoch2o2_ohs {82419} // KDEC CEDIALO s\rightarrowsMALDIAL + CO + HOZ2 and reactions with KROZHOZ.
¢ {ZTrGAro} KROENOF {82419} // KDEC CSDIALO %\rightarrowsMALDIAL

¢ {ZTrGAro} KRO2NO35 {82419} // KDEC CSDIALO s\rightarrowsMALDIAL

¢ {ZTrGAro} k1_RO2sOR025 {82419} // KDEC C5DIALO s\rightarrowsMALDIAL

 {ZTrGAror KROZHO2(5)%(rco3_ooh+rco3_o03)5 {&2419F

¢ {ZTrGAro} KROBHO2(5)xrco3_ohsy {&2419F // Reactions with KROZHOZ-

¢ {ZTrGAro} KRO2NOF {82419} // MGLYOX + GLYOX + HO2 from KDEC substitution

¢ {%TrGAro} KRO2NO35 {82419} // MGLYOX + GLYOX + HOZ2 from KDEC substitution

1 {%TrGAro} k1_RO2sOR025 {&2419} // Permutation reaction (minor channels removed) -

{ZTrGTert KRO2HOZ(k)*rcoch2oe_oohy {&cild, 3031
t {ZTrGTert KROZHOZ(B)*rcoch2o2_ohs (&4l 303LF
: {ZTrGTer} KRO2NOS {82419} // \alkylnitrateneglected
P {TrETer: k1_RO2pOR02: {2241r
¢ {ZTr6Tert 1.01E-115 {24159
P {TrETert K1_RO2SOR025 2ot
¢ {ZTreTer: KROENOX(L.-alpha_AN(F.24041-0-temp.cair))s {&2419F
¢ {ZTrGTert KRO2NO*alpha_AN(9+2.0+1-0-tempacair)y {22419
v {ZTrETert KROZHOZ(B)*(L.-rchohch2o2_oh) s {ec2blq. 303LF
v {ZTrETert KROZHOZ(B)xrchohch2o2_ohs {22l 3031
v {ZTr6Tert 7.11E-125 {2415
¢ {ZTr6Tert 8.69E-115 {22414
¢ {ZTrGTert 3.22E-125 {2l
v {ZTr6Tert 1.33E-115 {24159
¢ {ZTrGTert KNO3ALXS.55 {22419
¢ {ZTrGAror 1.1BE-105 {2215
v {ZTrGAro} ?7.70E-115 {215
¢ {ZTrGAro} 3.B0E-115 {22149
v {ZTrGAror 0.bxk_CH300H_OHy {e2419%F
¢ {ZTrGAror KROZHO2(k)*(1.-rcoch2o2_oh)s {22415}
¢ {ZTrGAro} KRO2HO2(L)*rcoch2o2_ohy {&241l9} // Reactions with KRO2HOZ2 and KDEC CEL5C020 $\rightarrows CSDICARB + CO + HO2.
¢ {ZTrGAro} KROZNO3 {82419} // KDEC (k15C020 %\rightarrows CSDICARB + CO + HOZ2
¢ {ZTrGAro} KROENO35 {82419} // KDEC (k15C020 $\rightarrows CS5DICARB + CO + HO2
¢ {ZTrGAro} k1_RO2sOR023 {&2419F // Only major channel.
t {ZTrGAro} Y4.05E-115 {2414
¢ {ZTrGAror k_PAN_My {22419
¢ {ZTrGAro} ?7.30E-115 {24149
t {ZTrGAro} 9.00E-145 {22419
¢ {ZTrGAro} 9.00E-135 {24159
{ZTrGArol KROZHOZ2(E)*(1-rchohch2o2_oh) s {&2419F

NO2 + OH @ {%TrGAro} KROZHO2(R)*rchohch2oZ_ohy {&2419F // Reactions with KROZHOZ and KDEC NDNPHENO s\rightarrows NCYDCOZH + HNO3 + CO + CO + NOZ.
NO2 + NO2 : {%TrGAro} KROE2NO: {&24ld} // KDEC NDNPHENO $\rightarrows NCYDCOZH + HNO3 + CO + CO + NO2
NO2 + NO2 : {“TrGAro} KROENO3: {22419} // KDEC NDNPHENO $\rightarrows NCHDCOZH + HNO3 + CO + CO + NO2

¢ {ZTrGAro} k1_RO2ISOPDOZ2: {82419} // KDEC NDNPHENO s\rightarrows NCYDCOZH + HNO3 + CO + CO + NO2
¢ {ZTrGAro} B.07E-115 {e2419H

¢ {%TrGAro} 9.9E-113 {82419} // KDEC CATECOOA s\rightarrows MALDALCOZH + HCOCOZH + HOZ2 + OH

¢ {ZTrGAror 9.2E-185 {241

¢ {ZTrGAro}r 1.0E-105 {22419



: EMAC/MOM mechanism
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<GHEHZL> CBCOOHCO3H + OH
<GHEYZZ> NCATECHOL  + NO3
<CHEHZ3> NCATECHOL + OH
<GHEHZHa> CBCO20HCO3 + HO2
<GHEY24b> C5CO20HCO3 + HO2
<CHEHE5> CBCO20HCO3 + NO
<GHEHEE> CBCO20HCO3 + NO2
<GHEYZ?> C5CO20HCO3 + NO3
<GHEYEE> CBCO20HCO3
<GHEHZT> BZEPOXMUC  + NO3
<GHEY30>  BZEPOXMUC + 03
.18 GLYOO + .82 HO2 +
<GHEHFL> BZEPOXMUC + OH
<GHEY32a> NCATECO2  + HO2
<GHEN3Zb> NCATECO2  + HO2
<GHEHF3> NCATECO2  + NO
<GHEH3H> NCATECO2  + NO3
<GHEY3I5> NCATECOZ
<GHEHIE> NPHENLOOH + OH
<GHLYT7a> NPHENOZ + HO2
<GHEYT?h> NPHENOZ + HO2
<GHRE4IB> NPHENOZ + NO
<G4E43T> NPHENOZ + NO3
<GHR440> NPHENOZ

<GYR441> BENZENE + OH
<GHBH4Z> CBCO20HPAN + OH
<GHEYY3> CBCO20HPAN
<GHEYHE> CATECLO + NO2
<GHRE4LE> CATECLO + 03
<CHEHHE> BZEMUCCO  + OH
<GHEYY7a> NNCATECOZ2  + HO2
<EHEHL D> NNCATECOZ2  + HO2
<GHEHHE> NNCATECOZ2  + NO
<GHEYYT> NNCATECOZ2  + NO3
<GHEYS0> NNCATECOZ
<GHEH5L> BZEMUCCOZH + OH
<GHEHSZ> NNCATECOOH + OH
<GYE453> NPHENLO + NO2
<GHRE454> NPHENLO + 03
<GHEY55> DNPHEN + NO3
<GHEY5SE> DNPHEN + OH
<GHEYS?> PHENOL + NO3
<GHREY58> PHENOL + OH
<GYRE459> PBZAONE + NO3
<GYRYED>  PBZRONE + OH
<GHEHELa> PHENOZ + Ho2
<GHRYELD> PHENOZ + HO2
GLYOX + .29 PBZQONE + HOZ2
<GHREYEZ> PHENOZ + NO
<GHEYL3> PHENO2 + NO3
<GHRYEH> PHENOZ

channel.

<GHEHES> (B15C0200H + OH
<GHEHERa> C5CO2DBCO3 + HO2
<GHEYEED> C5C02DBCO3 + HO2
<GHREHE?> C5CO2DBCO3 + NO
<GHEHES> CBCO2DBCO3 + NO2
<GHEYET> C5C02DBCO3 + NO3
<GHEYTPO> C5CO2DBCO3
<GHEHT?L> NPHENLO2  + HO2
<GHEY72a> NPHENLOZ2  + NO

equations

C5C020HC03
NNCATECO2
NCATECOZ2
C5COOHCO3H
HOCOCHDIAL
HOCOCHDIAL
C5CO20HPAN
HOCOCHDIAL
HOCOCHDIAL

BZEMUCCO3 + HNO3
EPXCUDIAL + .125
.57 OH + 1.265 C0
.31 BZEMUCCO3 +

NCATECOOH
NCHDCO2H +
NC4DCOSH +
NC4DCOSH +
NCHDCO2H +
NPHEN1.02

NPHENOOH

MALDALCO2H
MALDALCO2H
MALDALCO2H
MALDALCO2H

+ HO2 +
+ HO2 +

+ HO2 +
HO2 +

+

HCOCO2H
HCOCO2H
HCOCO2H
HCOCO2H

GLYOX
GLYOX
GLYOX
+ GLYOX

+ o+ o+

-352 BZBIPEROZ +
HOCOCUDIAL + CO + CO + NO2

C5C020HCO3
NCATECHOL
CATECLO02
EPXDLCO3 +
NNCATECOOH
NCHDCOSH +
NCHDCO2H +
NCUDCO2H +
NCHDCOSH +
C5DIALOZ +
NNCATECO2
DNPHEN
NPHEN1.02
NDNPHENOZ2
DNPHENOZ2

+ NO2

GLYOX

HCOCO2H
HCOCO2H
HCOCO2H
HCOCO2H
o2

0
0

0
0

+
+
+
+

+
+
+

+

+ o+ o+ o+

+
+

HO2
HO2
HO2
HO2

NO2
NO2
NO2
NO2

NO2 + OH
NO2 + NO2
NO2 + NO2

NO2

<742 CBH50 + -742 HNO3 +
.06 CEH50 + .8 CATECHOL + .8 HO2 + .14 PHENO2 : {ZTrCAro} Y4.7E-13%EXP(1220/TEMP): {&2419F // Merged equations.

NBZqo2
PBZR02
PHENOOH

¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}

o2 + OH @ {UTrGArot
o2 + No2 @ {ZTrGArol

¢ {%TrGAro}

o2 + No2 @ {/TrGArot

o2

+
+
+

+
+
+

-258 NPHENOZ

71 MALDALCOZH + .71 GLYOX

.71 MALDALCOZH + .71 GLYOX
- 71 MALDALCOZH + .71 GLYOX
7?1 MALDALCOZH + .71 GLYOX

(5125C0 + OH

C5C02DCO3H

CH3CO + (33C0

+

o2 + OH

CH3CO + €33C0 + €02 + NO2

C5CO2DBPAN

CH3CO + (33C0 + CO2 + NO2

CH3CO + (33C0 + CoO2

NPHENLOOH

NPHEN1LO + NOZ2

HCHO + .1125 HCOCO2H
-6 BZEMUCO2

OH
NO2
NO2

OH
NO2
NO2

+

+ o+ +

¢ {%TrGAro}
{%TrGAro}

¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
: {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}

: {%TrGAro}
¢ {%TrGAro}
¢ {“TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
{%TrGAro}

¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}

.29 PBZQONE + HO2

-29 PBZQONE + HO2
.29 PBZQONE + HO2
.29 PBZRONE + HO2 :

¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}

8.0LE-115 {22415

2.b0E-125 {e2ular

3.4?7E-125 {22415

KAPHOZ2x(rco3_ooh+rco3 o03)5 {&2419F

KAPHOZ2*rco3 ohy {a24157)

KAPNO5 {22419

k_CH3C03 NO23 {22419} // KFPAN \rightarrowsk\_CH3CO3\_N02
KRO2NOIXL. 745 {22419

k1 _RO2RCO35 {2219

2xKNO3AL*2. 755 {22419

b.08E-115 {22415

KRO2HO02 (k) * (1-rchohch2o2_oh)3 {&c419F

KRO2HO2 (k) *rchohch2og_oh3 {&2419F // Reactions with KROZHOZ and KDEC NCATECO £\rightarrows NCHDCOZH + HCOCOZH + HOZ
KRO2NO3 {22419} // KDEC NCATECO #\rightarrows NCHDCOZH + HCOCO2H + HO2

KRO2NO35 {82419} // KDEC NCATECO %\rightarrows NCYDCOZH + HCOCO2H + HOZ2

k1_RO2ISOPDO23 {82419} // KDEC NCATECO #\rightarrows NCYDCOZH + HCOCO2H + HOZ2

9.00E-135 {22415

KRO2HO02 (k)% (1-rchohch2o2_oh)3 {&cH159F

KRO2HO2 (k) *rchohch2o2_oh3 {&2419F // Reactions with KROZHOZ and KDEC NPHENO £\rightarrows MALDALCOZH + GLYOX + NO2
KRO2NO3 {82419} // KDEC NPHENO #\rightarrows MALDALCOZH + GLYOX + NO2

KRO2NO35 {82419} // KDEC NPHENO #\rightarrows MALDALCOZH + GLYOX + NO2

k1_RO2ISOPDO23 {82419} // KDEC NPHENO s\rightarrows MALDALCOZH + GLYOX + NOZ2

-118 BZEPOXMUC ~ + .118 HO2 + .53 PHENOL + .53 HO2 : {“TrCArol 2.3E-12xEXP(-190/TEMP)3 {&2419F // Merged equations-

?.BBE-115 {ec4lar

K_PAN_M3 {22419%

k_CEH50_NO25 {22419+ 3172

k_CBH50_035 {22419, 3171

9.20E-115 {22419

KRO2HO02 (k) * (1-rchohch2o2_oh)3 {&cH19F

KRO2HO2 (k) *rchohch2og_oh3y {82419} // reactions with KROZHOZ and KDEC NNCATECO $\rightarrows NCHDCO2H + HCOCOZH + NO2
KRO2NO3 {82419} // KDEC NNCATECO #\rightarrows NCYDCOZH + HCOCO2H + NOZ2
KROZNO35 {82419} // KDEC NNCATECO s\rightarrows NCYDCOZH + HCOCO2H + NO2
k1_RO2ISOPDO23 {82419} // KDEC NNCATECO s\rightarrows NCYDCOZH + HCOCO2H + NO2
4.0bE-115 {22u19F

0.bxk_CH300H_OH3 {224l

k_CBH50_NO23 {2c2u19 3L72F

k_CEH50_035 {2419, 3171}

2.25E-155 {e2ular

3.00E-145 {ecyldr

¢ {ZTrGAro} 3.8E-125 {82419} // Merged equations.

3.00E-135 {ecyldr
Y.bE-125 {241
KRO2HO2 (k) * (1-rchohch2o2_oh)3 {&cH19F

cb/45

+ .0B675 GLYOX + .0B?5 H202 + .82 HO2 + .57 OH + 1.2k5 CO + .25 C02: {“TrGArol 2.00E-185 {ec4ldr // KDEC GLYOOA s\rightarrows .125 HCHO +

+ OH @ {ZTrGAro} KRO2HOZ(k)*rchohch2o2_ohy {&2419} // Reactions with KRO2HOZ2 and KDEC PHENO $\rightarrows .71 MALDALCOZH + .71

+ NO2 ¢ {“TrGAro} KRO2NO: {22419} // KDEC PHENO $\rightarrows .71 MALDALCOZH + .71 GLYOX + .29 PBZQONE + HOZ2
+ NO2 @ {ZTrGAro} KRO2NO3: {82419} // KDEC PHENO $\rightarrows .71 MALDALCOZ2H + .71 GLYOX + .29 PBZQONE + HO2

9.42E-1L5 {22415

KAPHOZ2x(rco3_ooh+rco3 o03)5 {&2419F

KAPHOZ2*rco3 ohy {224157)

KAPNO5 {22419

k_CH3C03 No23 {22419} // KFPAN #\rightarrowsk\_CH3C03\_NO2
KRO2NOIXL. 745 {22419

k1 _RO2RCO35 {22l

KRO2HO2(k) 5 {22415

KRO2NOS {22415

{%TrGAro} k1_RO2ISOPDO25 {82419} // KDEC PHENO $\rightarrow$ .71 MALDALCOZH + .71 GLYOX + .29 PBZQONE + HOZ2 and Only major



t EMAC/MOM mechanism equations

= .5 EPXCYDIAL + .5 GLYOX + .5 HOZ2

NPHENLO + NO3
NPHEN1LO + NO2

NPHENL0

NPHENOZ

HOCEH4NOZ

CEH502

NCATECOZ

PBZRCO + OH

PBZQOOH

C5C020HCO3 + OH
C5CO20HCO3 + NoO2
C5C020HCO3 + NO2
C5C020HC03
MALDIALCO3 + GLYOX
DNPHENOOH

NCHDCO2H + HCOCOZH +
NCHDCO2H + HCOCO2H +
NCHDCO2H + HCOCO2H +
NCHDCO2H + HCOCOZH +
BZOBIPEROH + OH
BZEMUCOOH

-5 EPXCHDIAL + .5 GLYOX + .5 HOZ
-5 (320H13C0-

BZEMUCNO3

-5 EPXCHDIAL + .5 GLYOX + .5 HO2
-5 (3DIALOZ +
= .5 EPXCYDIAL + .5 GLYOX + .5 HOZ

-5 (320H13C0.

(33C0 + CH3CHO + €02
C5C02DBCO3 + NO2

NBZqo2

CATECLO02

€5C01402 + CO
NBZQOOH

CBCOUDB + NO2 + OH
CECOUDB + NO2 + NO2
CRCOUDB + NO2 + NO2
CLCOLDB + NO2
DNPHENOZ2

CATECLOOH

CATECLO + NO2
CATECLO + NO3
CATECLO + NO2
CATECLO

BZEMUCCO3

(EH502

BZEMUCCO + OH
BZEMUCCO2H + 03
BZEMUCCO3H

C5DIALOZ2 + CO2 + OH
CEDIALOZ2 + CO2 + NO2
BZEMUCPAN

CSDIALOZ2 + CO2 + NO2
CEDIALOZ2 + CO2
CEH500H

CEH50 + NoO2

CEH50 + NO3

CEH50 + NO2

mecca-egn
<GHLL472b> NPHENLO2  + NO2
<GHEL?3> NPHENLO2  + NO3
<GHEY?H> NPHENLOZ
<GHE4?5> NPHENOOH — + OH
<GHEYTYE>  CBH50 + NoO2
<GHEY77> CRHEO + 03
<GHLL78> NCATECOOH  + OH
<GHEL7> PBZQOOH + OH
<GYbL4B0a> PBZQOZ2 + HO2
<GHEYAOb> PBZAO2 + HO2
<GHL4AL>  PBZQOZ + NO
<GHL4AZ>  PBZQOZ + NO3
<GHEYA3> PBZRO2

<GYLLaY>  BZOBIPEROH + OH
<GYLHA5a> DNPHENO2  + HO2
<GHLHA5D> DNPHENO2  + HO2
<GHEHAL> DNPHENO2  + NO
<GHLHAT?> DNPHENO2  + NO3
<GHEYAE>  DNPHENOZ
<GHBHET> BZBIPEROOH + OH
<GYLhT0a> BZEMUCO2  + HO2
<GYL4T00> BZEMUCO2  + HO2
GLYOX + .5 HOZ2 + .5 (3DIALOZ +
<GYL49Lla> BZEMUCO2  + NO
<GHL4TLb> BZEMUCO2  + NO
+ .5 GLYOX + .5 HO2 +
<GYL492> BZEMUCO2  + NO3
+ .5 (320HL3CO

<GHEYH3> BZEMUCOZ

.5 (320H13C0 and Only major channel.
<GHL4T4> C5CO2DBPAN + OH
<GHE4T5> C5CO2DBPAN
<GYLYTL>  NBZROOH + OH
<GHE4T7?> CATECLOOH + OH
<GHEYES>  Ch125CO + OH
<GHL499a> NBZQO2 + HO2
<GHE499b> NBZQO2 + Ho2
<GHLEE00>  NBZQO2 + NO
<G4L501>  NBZQOZ2 + NO3
<GHES0Z> NBZQO2

<GHBES03> DNPHENOOH + OH
<GHLEOY>  CATECL02  + HO2
<GYLE05a> CATECL02  + NO
<CHRELSOSb> CATECLO2  + NO2
<CHLE0L>  CATECL02  + NO3
<GHRS07> CATECLO2
<GHB5S08> BZEMUCCO3H + OH
<GYL509> CLHBOO0H + OH
<GYL510>  BZEMUCOOH + OH
<GHB51La> BZEMUCCO3 + HO2
<GYL511b> BZEMUCCO3  + HO2
<GYL51Lc> BZEMUCCO3  + HO2
<GHL5LE> BZEMUCCO3  + NO
<GYL513> BZEMUCCO3  + NO2
<GYLEI14> BZEMUCCO3  + NO3
<GHLSL5> BZEMUCCO3
<GYL51R>  ChHE02 + HO2
<GHE5L7a> CRH502 + NO
<GYL51L7b> ChH502 + NO2
<GYL518>  ChH502 + NO3
<GHES1F> CBHS02

CEH50

NOZ2 + OH
NO2 + NO2
NOZ2 + NO2
NO2

+ No2

+

+

+

¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
.5 (3DIALOZ

¢ {%TrGAro}
.5 (3DIALOZ

-5 (3DIALOE
.5 (3DIALOZ

t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
: {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {%TrGAro}
t {%TrGAro}
¢ {%TrGAro}
: {“TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {“TrGAro}
t {%TrGAro}
t {%TrGAro}
: {“TrGAro}
t {%TrGAro}
¢ {%TrGAro}
: {“TrGAro}
t {%TrGAro}
¢ {%TrGAro}
: {“TrGAro}
t {%TrGAro}
¢ {%TrGAro}
¢ {“TrGAro}
t {%TrGAro}

2?/45

k_CEH502_NO25 {231L7F // new channel

KRO2NO35 {22419

k1_RO2sR025 {22419

1.07E-105 {22415

k_CEH50_NO25 {82419+ 3172} // HOCEHUYNOZ is a nitro-phenol

k_CBEH50_035 {2419, 3171

0.bxk_CH300H_OHy {22419

1.23E-105 {22415

KRO2HO2 (k)% (1-rchohch2o2_oh-rcoch2o2_oh) s {&2415F

KRO2HO2 (k) * (rchohch2o2_oh+rcoch2o2_oh)s {e2419} // Reactions with KROZHOZ and KDEC PBZA0 s\rightarrowsC5C020HCO3
KROZNO3 {82419} // KDEC PBZQ0 %\rightarrowsC5C020HCO3

KRO2NO35 {82419} // KDEC PBZR0 %\rightarrowsC5CO20HCO3

k1_RO2s0R023 {&2419} // KDEC PBZQ0 %\rightarrowsC5C020HCO3 and Only major channel.

8.16E-115 {22415

KRO2HO2 (k)% (1-rchohch2o2_oh)s {2241k

KRO2HO2 (k) *rchohch2og_oh3y {82419} // Reactions with KROZHOZ and KDEC DNPHENO #\rightarrows NCHDCOZH + HCOCOZH + NO2
KRO2NO3 {82419} // KDEC DNPHENO #\rightarrows NCHDCOZH + HCOCOZH + NO2

KRO2NO35 {82419} // KDEC DNPHENO #\rightarrows NCYDCOZH + HCOCO2H + NOZ2

k1_RO2ISOPDO23 {&2419} // KDEC DNPHENO #\rightarrows NCYDCOZH + HCOCO2H + NOZ2

9.77E-1L5 {22415

KROZHO2 (k)5 {22419

+ .5 (320HL3CO + OH : {%TrGAro} KRO2HO2(L)3 {&2419} // Reactions with KROZHOZ and KDEC BZEMUCO s\rightarrows .5 EPXCHDIAL + .5

KRO2NO*alpha_AN(10.2.0+1-0-temp.cair)s {ec4ldr
+ .5 (320HL3CO + NO2 @ {%TrGAro} KRO2NO*(L.-alpha AN(10.240-1.0-tempacair))y {e2419% // KDEC BZEMUCO $\rightarrows -5 EPXCHDIAL

+ .5 (320H13CO + NO2 @ {ZTrGAro} KRO2NO3s {2419k // KDEC BZEMUCO \rightarrows .5 EPXCHDIAL + .5 GLYOX + .5 HO2 + .5 C3DIALOZ

+ .5 (320HL3CO : {%TrGAro} k1_RO2sOR023 {&2419} // KDEC BZEMUCO %\rightarrows .5 EPXCYDIAL + .5 GLYOX + .5 HO2 + .5 C3DIALOZ +
3.28E-115 {22415

k_PAN_M5 {22419

b.bBE-1L5 {22415

«bxk_CH300H_OHs {e2419F

b.Y5E-1L5 {22415

KRO2HO2 (b)* (L-rcoch2o2_oh)3 {221k
KRO2HO2 (k) *rcoch2o2_ohi {&2419} // Reactions with KRO2HO2 and KDEC NBZQ0 $\rightarrows (LCO4DB + NOC.
KRO2NO3 {82419} // KDEC NBZQ0 %\rightarrows CkCO4DB + NO2
KRO2NO35 {22419} // KDEC NBZQO %\rightarrows CkCO4DB + NO2
k1 _R0O2sOR025 {82419} // KDEC NBZQO s\rightarrows CLCOUDB + NOZ
0.bxk_CH300H_OHy {22419

KROZHO2 (k)5 {22419

KRO2NO: {22415

K_CEH502_NO2s {231L7F // New channel.

KRO2NO35 {22419

k1_RO2sOR025 {2cHl5%

4.37E-115 {24149

3.L0E-125 {22415

1.3LE-105 {22415

KAPHOZ2%rco3 o033 {22415

KAPHOZ2%rco3_oohs {224159F

KAPHOZ2*rco3 ohy {&c4157)

KAPNO5 {22419

k_CH3C03_NO25 {22419

KRO2NOIXL. 745 {22419

k1 _RO2RCO35 {22419F // Only major channel.

KRO2HO2 (k)5 {22415

KRO2NO: {22415

K_CEH502_N025 {231L7F // New channel.

KRO2NO35 {22419

k1_RO2sR023 {a2H15F



mecca-egn

<GYL521>  BZEMUCNO3  + OH
<GYk522a> BZBIPEROZ  + HO2
<GYL522b> BZBIPEROZ  + HO2
<GYL523a> BZBIPEROZ + NO
<GYL523b> BZBIPEROZ  + NO
BZFUONE

<GYL52Y>  BZBIPEROZ + NO3
<GHR525>  BZBIPEROZ
<GY?200>  CO235CRCHO + NO3
<GY7201>  C0235CRCHO + OH
<GY7202a> C0235CRCO3 + HO2
<GY7202b> C0235CRCO3 + HO2
<GH?203>  C0235CRCO3 + NO
<GH?E04> C0235CRCO3 + NO2
<GH7205> C0235CRCO3
<GY720L>  C235CkCO3H + OH
<EH7P207> CPPAN3 + OH
<G47208>  C7PAN3

<GH7209a> (71602 + HOZ2
<GH72059b> C71R02 + HO2
<GHP2L0> (71602 + NO
<GH7211> C71R02

<GH7212> C71ROOH + OH
<GH7213> (72102 + HoZ2
<GHPELH> (72102 + NO
<GHYELE> (72102

<GH72LL> C72L00H + OH
<GHP2L7> (72202 + HOZ2
<EH72LE> (72202 + NO
<G47219> (72202

<GY?E20> C72200H + OH
<GH7221> ROOBR302
<GH7222>  ROOBR302 + NO
<GH?223> ROOBR302 + HO2
<GH7224> ROOBR302
<G47225>  ROOLR30

<GH7225> ROOBRS02
<G47400>  TOLUENE + OH
<GY?PHOL>  CHHSCH202  + HO2
<GH?402a> CBH5CH202  + NO
<GH7H02b> CBH5CH202  + NO
<GY?HO03>  ChHSCH202  + NO3
<GH7HO04> CBH5CH202

with its oxidation product BEN
<GH7HO5>  CRESOL + NO3
<GY740L>  CRESOL + OH

t EMAC/MOM mechanism equations

<GH47407a> TLBIPEROZ + HOZ
<GH7H07b> TLBIPEROZ + HOZ
\citet{3188}. the branching ratio rbipero2\_oh is set to 0.40 in order to take into account the OH-recycling and summed yield of butendial and methylbutendial.
<GH7408a> TLBIPEROZ + NO

<GH7408b> TLBIPEROZ + NO

ZCODC23DB
<GH?HOT>
-4 MGLYOX
<GY7410>

<GY?41L>
<GY?HLE>

COD + .2 CSDICARB +

TLBIPEROZ +

TLBIPEROZ

TLEPOXMUC +
TLEPOXMUC +

NO3

NO3
03

A

= NO2 + .b GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CGDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL
KDEC TLBIPERO $\rightarrows.b GLYOX + .4 MGLYOX + HOZ2 + .2 ZCODC23DBCOD + .2 CSDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL
¢ {ZTrGAro} KRO2NO*alpha_AN(1L+2.040-1-temp-cair)s {&2419F // KDEC TLBIPERO s\rightarrows.bk GLYOX + .4 MGLYOX + HOZ + .

BZEMUCCO + NoO2
BZBIPEROOH

BZBIPERNO3

NO2 + GLYOX + HO2 + .5 BZFUONE +

NO2 + GLYOX + HOZ2 + .5 BZFUONE +

GLYOX + HO2 + BZFUONE
€0235CLC03 + HNO3
€0235CLC03

(235CkLCO3H

€0235Ck02 + CO2 + OH
€0235Ck0o2 + €02 + NoO2
C7PAN3

€0235Cko2 + CoO2
€0235CLC03

C0235C5CHO + CO + NO2
€0235CLC03 + NO2
C71LOOH

C013CHCHO + CH3CO + OH
C013CHCHO + CH3CO + NO2
C013CHCHO + CH3CO
C0235CLCHO + OH
C72100H

72202 + No2

Creeoe

reloe

C72200H

CH3COCH3 + Cyyo2 + NoO2
CH3COCH3 + Cy4o2
72202

ROOER502

ROOER30 + NO2

? LCARBON

ROOER30

? LCARBON + HoO2

7 LCARBON + OH

.07 CEH5CH202 + .18 CRESOL + .18 HO

CBH5CH200H
CEH5CHENO3

BENZAL + HO2 + NO2
BENZAL + HO2 + NO2
BENZAL + HO2

L.

-103 CRESO2 + .103 HNO3 + .50k NCRESO2 + .391 TOLLO + .31 HNO3 : {“TrGArol L.4E-1Ly {e2419F // Merged.-
-2 (RESO2 + .727 MCATECHOL + .727 HO2 + .073 TOLLO

TLBIPEROOH

TLBIPERNO3

.2 TLFUONE + .2 BZFUONE +

= NO2 + .k GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CGDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL
+ HO2 + .2 ZCODC23DB COD + .2 CSDICARB + .2 TLFUONE +
= .b GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CEDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL
TLBIPERO #\rightarrows.b GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DB COD + .2 CSDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL

: {%TrGAro}
= EPXCUDIAL + .125 CH3CHO + .BA95 CH3CO + .57 CO + .57 OH + .125 HO2 +.1125 CH3COCO2H + .0E?5 MGLYOX + .0k?5 H202 + .25 €02 : {“TrCAror 5.00E-185 {22419F // KDEC MGLOOB

TLEMUCCO3 + HNO3

¢ {ZTrGAro} Y4.38E-115 {241
t {ZTrCAro} KROZHO2(E)*(1.-rbipero2_oh)s {ecilt
OH + GLYOX + HOZ2 + .5 BZFUONE + .5 BZFUONE

-5 BZFUONE :

-5 BZFUONE :

¢ {4TrGAro} k1_RO2s0R023 {82419} // KDEC BZBIPERO s\rightarrows GLYOX + HO2 + .5 BZFUONE + .5 BZFUONE and Only major channel.
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {%TrGTer}
: {ZTrGTer}
: {%TrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {%TrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}

{%TrGTer}

{%TrGAro}

.2 BZFUONE +

¢ {ZTrGAro} KROZHO2(kL)*rbiperog_ohsy {2419 3188F // In analogy to \kpp{TLBIPEROZ} from toluene \citep{31&a}.
t {ZTrGCAro} KROENOXalpha_AN(9+2.0+0-1-temp.cair)y {22419
{/TrGAro}l KROZNOX(L.-alpha_AN(9+240.0-1-temp~cair))y {22419% // KDEC BZBIPERO s\rightarrows GLYOX + HOZ + .5 BZFUONE + .

{ZTrGAro} KROZN0O35 {82419} // KDEC BZBIPER(O %\rightarrows GLYOX + HOZ2 + .5 BZFUONE + .5 BZFUONE

KNO3ALX*5.55 {22419+

b.70E-115 {2419k

KAPHO2% (rco3_ooh+rco3_o3)3 {&cH19F
KAPHO2*rco3_oh3y {224l

KAPNOS {&2h1k

k_CH3C03_N025 {e2hler

k1_RO2RCO35 {&2419F

4. ?5E-125 {21k

8.83E-135 {e2419

K_PAN_M3 {22413

KRO2HOZ2 (?)*rcoch2o2_oohy {&cH19+ 3031
KRO2HOZ2 (?)*rcoch2o2_ohy {419, 3031
KRO2NO3 {82419} // \alkylnitrateneglected
k1_RO2sOR025 {&2Hl9r

1.20E-105 {22419

KROZHOZ(?) 5 {&2419F

KROZNO3 {82419} // \alkylnitrateneglected
k1 _RO2pRO23 {&2l5r

1.27E-115 {2241l

KROZHOZ(7?)5 {21k

KRO2NO3 {82419} // \alkylnitrateneglected
k1_RO2tR0O25 {&2419F

3.31E-115 {22419
5.bBELOXEXP(-B745./TEMP) 5 {23019F

KRO2NO3 {83014} // \alkylnitrateneglected

KRO2HO2(?)5 {83019} // ROOER300H produced but no sink for it.

k1_RO2sR0O2y {23019F

5.7ELOXEXP(-2949. /TEMP) 5 {23019 // ROOLRYP produced but no sink for it.
9. LPELOXEXP(=870k. /TEMP) 5 {&30159F // ROOLRSP produced but no sink for it
2 + .b5 TLBIPEROZ + .10 TLEPOXMUC + .10 HO2 : {’TrGArol L.BE-12XEXP(340/TEMP): {e2419F // Merged-

1.5E-13xEXP(L310/TEMP) 5 {22l

-2 MALDIAL

KNO3ALx2.755 {&2419F

$\rightarrows -125 CH3CHO + .E35 CH3CO + .57 CO + .57 OH + .125 HO2 + .18 MGLOO + .25 C02

<GY?4L3>

TLEPOXMUC +

OH

= .31 TLEMUCCO3 + .BF TLEMUCO2

: {%TrGAro}

?.99E-115 {2241TF // Merged.

¢ {%TrGAro} Y.B5E-115 {&2419} // Merged.
t {UTrGAror KROZHO2(?)* (L. -rbipero2_oh)3 {&24l9k
OH + .b GLYOX + .4 MGLYOX + HOZ2 + .2 ZCODC23DBCOD + .2 CSDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL : {XTrGAro} KROZHO2(?)*rbipero2_ohs {e24lT. 3148F // According to

¢ {ZTrGAro} KRO2NOXalpha_AN(?7.1.0.0-0-tempcair)s {22419F // KROPRIM*OZ fast reaction CEHSCHZ0 = BENZAL + HOZ.

¢ {ZTrCAro} KROENOX(L.-alpha_AN(?741.0.0.0-temp.cair))s {24197 // KROPRIM¥02 fast reaction ChHSCH20 = BENZAL + HOZ-.
¢ {ZTrGAro} KROZNO35 {82419} // KROPRIM%02 fast reaction CEH5CH20 = BENZAL + HO2.

¢ {UTrGArol 2x(k_CH302x2.YE-LUXEXP(1620. /TEMP) )xx0. 5%xR025 {e2419F // KROPRIMXO02 fast reaction CEHSCH20 = BENZAL + HOZ2. CEHSCH20H replaced

¢ {ZTrGArol KROENOX(L.-alpha AN(1L+2.0-0-L~temp~cair))s {a2419% //

¢ {ZTrGAro} k1_R0O2sOR023 {22419} // Only major channel and KDEC

£B/45

¢ {%TrGAro} KROEZNO35 {82419} // KDEC TLBIPERO $\rightarrows.k GLYOX +



mecca-egn: EMAC/MOM mechanism equations

<GH7H14> CBHSCH200H + OH =
<G474L5> CEH5CHENO3 + OH =
<G4741E> BENZAL + NO3 =
<G47417> BENZAL + OH =
<GH7YL6a> CRESO2 + HO2 =
<GH7418b> (RESO2 + HO2 =
GLYOX + HO2 + .32 PTLARONE.
<GH?HLT> CRESO2 + NO =
<GH7HE0> CRESO2 + NO3 =
<G47421> CRESOZ =
channel.

<GH7422a> NCRESOZ + HO2 =
<G47422b> NCRESOZ + HOZ2 =
<GH7HZ3> NCRESOZ + NO =
<GH7424> NCRESOZ + NO3 =
<GH7425> NCRESOZ =
<GHPHEE> TOLLO + NO2 =
<GHHET?> TOLLO + 03 =
<GHHEE> MCATECHOL  + NO3 =
<EHHET> MCATECHOL  + 03 =
<GHPH30> MCATECHOL  + OH =
<G4743L>  TLBIPEROOH + OH =
<G47432> TLBIPERNO3 + OH =
<G47433> TLOBIPEROH + OH =
<GH7H34a> TLEMUCCO3  + HO2 =
<GH7H34b> TLEMUCCO3  + HO2 =
<GH7H34c> TLEMUCCO3  + HO2 =
<GH7H35> TLEMUCCO3  + NO =
<GH7H3E> TLEMUCCO3  + NoO2 =
<EHPH3?> 0 TLEMUCCO3  + NO3 =
<GH7PH36> TLEMUCCO3 =
<GH7H3%a> TLEMUCO2  + HO2 =
<GH7H3Tb> TLEMUCO2  + HO2 =
TLEMUCO$\rightarrows .5 C3DIALOZ +
<GH7uh0a> TLEMUCO2  + NO =
<GH7H40b> TLEMUCO2  + NO =
.5 CO2H3CHO + .5 EPXCYDIAL + .5
<GHPHHL> TLEMUCO2  + NO3 =
MGLYOX + .5 HO2

<GH7HLHE> TLEMUCO2 =
.5 MGLYOX + .5 HOZ2 and
<G47H43a> CBH5C03 + HO2 =
<G44 3b> (BH5C03 + HO2 =
<GH7Y43e> CRHECO3 + HO2 =
<GH7HHE> CBH5C03 + NO =
<GH7H45> (BH5C03 + No2 =
<G4744L> CRH5C03 + NO3 =
<GH7H47> (RH5C03 =
<GH7YHE> CRESOOH + OH =
<GH7H4T> NCRESOOH  + OH =
<GH7PH50> TOLLOHNOZ  + NO3 =
<GY7?45L> TOLLOHNOZ2 + OH =
<EHH52> 0 OXYLLOZ + HO2 =
<GH7H53> 0 OXYLLOZ + NO =
<GHPHEH> OXYLLOZ + NoO2 =
<EHPHE5> OXYLLOZ + NO3 =
<GHPHER> OXYLLOZ =
<GY?PYE?> MCATECLO  + NO2 =
<EHHEE> MCATECLO  + 03 =
<GH7H5T> TLEMUCCOZH + OH =
<GY?4L0>  TLEMUCCO3H + OH =

BENZAL + OH i {%TrGAro}
BENZAL + NO2 i {%TrGAro}
(EH5C03 + HNO3 t {%TrGAro}
CEH5C03 i {%TrGAro}
CRESOOH : {%TrGAro}
.b8 C5COL4OH + BB GLYOX + HO2 + .32 PTLQONE
.b8 C5COI4OH + BB GLYOX + HOZ2 + .32 PTLQONE
.b8 C5COL4OH + .BB GLYOX + HO2 + .32 PTLQONE
.b8 C5COI4OH + .BB GLYOX + HOZ2 + .32 PTLQONE
NCRESOOH t {%TrGAro}
C5COL40H + GLYOX + NO2 + OH i {%TrGAro}
C5COLHOH + GLYOX + NO2 + NO2 i {%TrGAro}
C5COLHOH + GLYOX + NO2 + NO2 t {%TrGAro}
C5COL40H + GLYOX + NO2 i {%TrGAro}
TOLLOHNOZ ¢ {%TrGAro}
0XYLLOZ2 : {ZTrGAro}
MCATECLO + HNO3 i {%TrGAro}
MC30DBCO2H + HCOCO2H + HO2 + OH = {%TrGArok
MCATECLO t {ZTrGAro}
TLOBIPEROH + OH i {%TrGAro}
TLOBIPEROH + NO2 ¢ {%TrGAro}
C5C01402 + GLYOX t {%TrGAro}
(515C0202 + €02 + OH i {ZTrGAro}
TLEMUCCO2H + 03 ¢ {%TrGAro}
TLEMUCCO3H t {ZTrGAro}
(B15C0202 + €02 + NO2 i {ZTrGAro}
TLEMUCPAN ¢ {%TrGAro}
(B15C0202 + €02 + NO2 t {%TrGAro}
(150202 + €02 ¢ {%TrGAro}
TLEMUCOOH ¢ {%TrGAro}
.5 (3DIALO2 + .5 COBH3CHO + .5 EPXC

-5 CO2H3CHO +
TLEMUCNO3

-5 (3DIALO2 + .5 CO2H3CHO + .5 EPXCHDIAL + .5 MGLYOX +

MGLYOX + .5 HOZ2

-5 (3DIALO2 + .5 CO2H3CHO + .5 EPXCYDIAL + .5 MGLYOX + .5 HO2 + NoO2

-5 (3DIALO2 + .5 CO2H3CHO + .5 EPXCYDIAL + .5 MGLYOX + .5 HO2

Only major channel.

CEH5CO3H
CEH502 + CO2 + OH
PHCOOH + 03

(EBH502 + CO2 + NO2

PBZN

CEH502 + €02 + NO2

(EH502 + (02
(RESO2

NCRESOZ
NCRESL0 + HNO3
NCRES1.0
OXYLLOOH

TOL1O + NO2
TOLLO + NO3
TOL1O + NO2
TOLLO

MNCATECH
MCATECLOZ
(515C0202 + CoO2
TLEMUCCO3

-5 EPXCHDIAL +

+5 MELYOX +

: {“TrGAro}
: {ZTrGAro}
: {%TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {ZTrGAro}
t {%TrGAro}
t {%TrGAro}
: {%TrGAro}
t {%TrGAro}
: {ZTrGAro}
: {“TrGAro}
t {%TrGAro}
: {ZTrGAro}

YDIAL + .5 MGLYOX + .5 HO2 + OH

2.05E-115 {ecHldr

b.03E-125 {e2415F

2.-40E-155 {22419F
5.9E-12xEXP(225/TEMP) 5 {ec4lTr
KRO2HOZ2 (?7) % (L=rchohch2o2_oh)s {22419+

+ OH @ {ZTrGArol KROZHOZ2(?)*rchohch2og_ohsy {&2419) // Reactions with KROZHOZ and KDEC CRESO $\rightarrows -b& C5COLHOH + k&
+ NO2 : {%TrGAro} KROE2NO: {&2419} // KDEC CRESO s\rightarrows .b8 C5COL4OH + .LB GLYOX + HO2 + .32 PTLQONE
+ NO2 & {XTrGAro} KROE2NO35 {82419} // KDEC CRESO $\rightarrows -b& C5COLHOH + .8 GLYOX + HO2 + .32 PTLQONE

KROZHOZ2 (?)* (1-rchohch2o2_oh) s {&241k
KRO2HOZ (?)*rchohch2o2_ohs {82419} // Reactions with KRO2HOZ and KDEC NCRESO #\rightarrows C5COLYOH + GLYOX + NOZ2
KROEZNOS {82414} // KDEC NCRESO $\rightarrows C5COL4OH + GLYOX + NO2
KRO2NO33 {82419} // KDEC NCRESO s\rightarrows C5COLYOH + GLYOX + NO2
k1_RO2ISOPDOZ25 {82419} // KDEC NCRESO s\rightarrows C5COL4OH + GLYOX + NOZ2 and Only major channel.
k_CEH50_NO025 {82419 3172} // {TOLLOHNOZ is a nitro-phenol}
k_CBH50_035 {2419, 3171
1.7E-10%1.05 {22419
2.8E-175 {82419} // KDEC MCATECOOA s\rightarrows MC30DBCO2H + HCOCO2H + HOZ2 + OH
2.0E-10x1.05 {2419
9.B4E-115 {22419
?7.16E-115 {22419k
7.99E-115 {e24lTr
KAPHOS2*rco3_ohy {22419F
KAPHO2*rco3_o35 (&4l
KAPHO2*rco3_oohy {22b19F
KAPNO5 {&2h1k
k_CH3C03_N025 {82414} // KFPAN s\rightarrowsk\_CH3CO3\_NO2
KROZNO3xL. 745 {acHl 9k
k1_RO2RCO35 {&24l9F // Only major channel.
KRO2HOZ2 (?)* (1-rchohch2o2_oh-rcoch2o2 oh) i {22415F
¢ {ZTrGAror KROBHOZ(?)x (rchohch2o2 oh+rcoch2o2_oh) i {&cHlH)r // Reactions with KROZHOZ and KDEC
5 Ho2
v {ZTrGAror KROENO*alpha_AN(11-2.1-0+0-tempacair)y {e24ldr
.5 HOZ2 + NO2 :

1.1E-11xEXP(3E4 . /temp)*0.k5 5 {23201F
1.1E-LL*EXP(3k4 . /temp)x0.20 5 {23201
1.1E-11xEXP(3EY4 . /temp)x0.15 5 {23201F
KAPNO: {22419
k_CH3C03_No2s {aculer //
KROZNO3xL. P45 {22b1q)
k1_RO2RCO35 {&2419F // Only major channel.
1.15E-105 {e2ul5

1.07E-105 {22419

3.13E-13%1.05 {22419

2.8E-125 {aculr

KROZHO2(7?)5 {22415

KRO2NOY {2419

K_CEH502_N023 {23157} // New channel.
KRO2NO35 {2cH15h

k1_RO2sR023 {&2419F

k_CEH50_NO23 {&cile, 31727

k_CEH50_033 {22419, 3171}

5.98E-115 {ecHldr

b.29E-115 {e24159F

KFPAN $\rightarrowsk\_CH3C03\_NO2

{%TrGAro} KRO2NO3: {22419} // KDEC TLEMUCOS\rightarrow$ .5 (3DIALOZ2 + .5 CO2H3CHO + .5 EPXCUDIAL +

£2i/45

¢ {ZTrGAro} k1_RO2ISOPDOS: {82419} // KDEC (RESO $\rightarrows .b& C5COLHOH + .B8 GLYOX + HO2 + .32 PTLQONE and Only major

{ZTrGAror KROZNOX(1.-alpha_AN(1l+2.1.0.0-temp-cair))s {2419k // KDEC TLEMUCOS\rightarrows .5 C3DIALOZ +
-5

¢ {ZTrGAro} k1_R0O2sOR025 {&2419} // KDEC TLEMUCO$\rightarrows .5 C3DIALOZ2 + .5 CO2H3CHO + .5 EPXCUDIAL +
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<GH7HEL>  TLEMUCPAN  + OH = (GDICARB + CO + €02 + NO2 ¢ {ZTrGAro} 5.9BE-1125 {22419k

<GH7HLZ> TLEMUCPAN = TLEMUCCO3 + NO2 ¢ ZTrGAror k_PAN_My {&2h159F

<GH7HE3> TLEMUCOOH + OH = TLEMUCCO + OH ¢ {ZTrGAror ?.04E-115 {e2419F

<GH7HEH> TLEMUCNO3  + OH = TLEMUCCO + NO2 ¢ {ZTrGAro} 3.06E-125 {24190

<GHPHBS> TLEMUCCO  + OH = (H3C0 + EPXCHDIAL + CO ¢ {ZTrGArol Y4.0BE-115 {2419

<GH7HEL>  CBH5CO3H  + OH = (EH5C03 ¢ ZTrGAror YebRE-125 {2419k

<GHPHET> PHCOOH + OH = (bH502 + CO2 ¢ {ZTrGAro} 1.10E-125 {22419

<GH74LL> PBZN + OH = (EH500H + CO + NO2 ¢ {UTrGAro} 1.0BE-125 {2419

<GH?P4LT> PBZN = (BH5C03 + NoOZ2 ¢ {ZTrGAror k_PAN_MXO.E75 {&2419F

<GH?470> PTLQONE + NO3 = NPTLQOZ ¢ {ZTrGAro} 1.00E-125 {22419k

<GH747L> PTLQONE + OH = PTLQO2 ¢ {ZTrGAro) 2.3E-115 {22419

<GH?PH7E2> NCRESLO + NO2 = DNCRES ¢ ZTrGAror k_CBH50_NO23 {achl. 3172F

<GH7?473> NCRESLO + 03 = NCRES1L02 ¢ {UTrGAro} k_CBH50_035 {&2419. 3171

<GHPH7H> OXYLLOOH — + OH = 0XYL102 ¢ {ZTrGArol Y.B5E-115 {24l

<GHPH7?5> MNCATECH  + NO3 = MNNCATECO2 * {ZTrGAror 5.03E-125 {ec4lTr

<GH?H7E> MNCATECH  + OH = MNCATECOZ ¢ ZTrGAro} B.B3E-125 {&241TF

<GHYH??> MCATECLO2  + HOE = MCATECLO0H ¢ {ZTrGArol KROZHOZ(?) 5 {e2ildr

<GHPH7E> MCATECLO2 + NO = MCATECLO + NO2 © {ZTrGAror KROENOS {&24197F

<GH?H7T> MCATECLOZ  + NO2 = MCATECL0 + NO3 ¢ {ZTrGAror K_CBH502_NO25 {83157} // New channel.

<GH7HAD>  MCATECLO2  + NO3 = MCATECLO + NO2 ¢ {ZTrGArol KROENO3S {24197

<GH?HBL> MCATECLOZ = MCATECLO * {ZTrGAror kK1_RO2sOR02: {224l

<GH74BZa> NPTLQOZ + HO2 = NPTLQOOH ¢ {ZTrGAro} KROZHOZ(7)*(l-rcoch2oc_oh) s {224l aF

<GH74ACH> NPTLROZ + Ho2 = (?CO4DB + NO2 + OH ¢ {%TrGAro} KROZHO2(?)xrcoch2o2_ohy {&2419} // Reactions with KRO2HOZ2 and KDEC NPTLQO #\rightarrows C?CO4DB + NOZ2
<GH?PHE3> NPTLAQOZ + NO = (?CO4DB + NOZ + NO2 ¢ {%TrGAro} KROZNOY {82419} // KDEC NPTLAO s\rightarrows C?CO4DB + NOZ2

<GH7PHEH> NPTLAQOZ + NO3 = (7C04DB + NOZ2 + NO2 ¢ {ZTrGAro} KROENO35 {82419} // KDEC NPTLRO $\rightarrows C?7CO4DB + NO2

<GH7HA5> NPTLRO2 = (7CO4DB + NoO2 ¢ {%TrGAro} k1_R02sO0R025 {82419} // KDEC NPTLRO $\rightarrows C?CO4DB + NOZ2

<GH74BLa> PTLAOZ + HO2 = PTLQOOH + {ZTrGAror KROZHOZ(?)x (L-rchohch2od_oh-rcoch2o2_oh)s {acHlr

<GH74BED> PTLROZ + Ho2 = (LCO20HCO3 + OH ¢ {ZTrGAro} KROZHO2(?)x(rchohch2od_oh+rcoch2og_oh) s {241k // Reactions with KROZHOZ and KDEC PTLAO s\rightarrows CLCO20HCO3
<GHPHE?> PTLROZ + NO = (LCO20HCO3 + NO2 ¢ {%TrGAro} KRO2NO: {82419} // KDEC PTLQO $\rightarrows CkCO20HCO3

<GHPHBE> PTLROZ + NO3 = (bCO20HCO3 + NOE ¢ {%TrGAro} KRO2NO3: {&2419} // KDEC PTLQO s\rightarrows CkCO20HCO3

<GHPHAT> PTLROZ = (LCO20HCO3 ¢ {“TrGAro} k1_R02sOR025 {82419} // Only major channel. KDEC PTLRO s\rightarrows CLCO20HCO3.

<G47?490>  DNCRES + NO3 = NDNCRESO2 ¢ {ZTrGAror ?.83E-155 {e24lTr

<GH7?491> DNCRES + OH = DNCRESOZ2 ¢ {ZTrGAror 5.10E-145 {e2419r

<GHPHH2> NCRESL02  + HO2 = NCRES100H ¢ {ZTrGArol KROZHO2(?) 5 {e2yldr

<GHPHH3> NCRESL02  + NO = NCRESL0 + NoO2 ¢ {ZTrGArol KROENOS {24197

<GH7HE4> NCRESL02  + NOE2 = NCRESL0 + NO3 s ZTrGAror KZCBH502_NO25 {23157F // New channel.

<GH?45> NCRESL02  + NO3 = NCRES10 + NoO2 ¢ {ZTrGArol KROENO3S {24197

<GH?4TE> NCRESLO2 = NCRES10 ¢ {ZTrGAror k1_RO2sRO25 {ecilTr

<GH74T7a> MNNCATECOZ + HOE = MNNCATCOOH ¢ {ZTrGAror KROZHOZ(?)x (1-rchohch2og_oh)y {&2419F

<GH7HT7b> MNNCATECO2 + HO2 = NCYMDCOZH + HCOCO2H + NO2 + OH = {ZTrGArol KROZHO2(?)*rchohch2od_ohs {22419)F // Reactions with KROZHOZ and KDEC MNNCATECO s\rightarrows NCYMDCOZH + HCOCOZH + NOZ2
<GH7HT8> MNNCATECOZ + NO = NCUMDCO2H + HCOCOZH + NO2 + NO2 = {XTrGAror KRO2NO: {22419k // KDEC MNNCATECO $\rightarrows NCHMDCOZH + HCOCOZH + NOZ

<GH7HT9> MNNCATECOZ + NO3 = NCHMDCO2H + HCOCOZH + NO2 + NO2 = {ZTrGAror KRO2NO3: {e2ildr // KDEC MNNCATECO s\rightarrows NCHMDCOZH + HCOCOZH + NO2

<GH?500>  MNNCATECO2 = NCYMDCOZH + HCOCO2H + NoO2 ¢ {ZTrGAro}r k1_RO2ISOPDO2: {&2419F

<G4750La> MNCATECO2 + HO2 = MNCATECOOH ¢ {ZTrGArol KROZHO2(?)x(1-rchohch2og_oh)y {&2415F

<GH7501b> MNCATECOZ + HO2 = NCUMDCOZH + HCOCOZH + HO2 + OH = {XTrGArol KROZHOZ(?)*rchohch2o2_ohsy {&2419) // Reactions with KROZHOZ and KDEC MNCATECO s\rightarrows NCHMDCOZH + HCOCOZH + HOZ2
<GHPE02> MNCATECOZ2  + NO = NCYMDCOZH + HCOCO2H + HO2 + NO2 : {VTrGArol KRO2NO: {&2419F // KDEC MNCATECO s\rightarrows NCHMDCOZH + HCOCOZH + HOZ2

<GH7?503>  MNCATECO2  + NO3 = NCUMDCO2H + HCOCOZH + HO2 + NO2 & {ZTrGAror KRO2NO3: {ecildl // KDEC MNCATECO $\rightarrows NCHMDCOZH + HCOCOZH + HOZ

<GH7504>  MNCATECOZ = NCYMDCOZH + HCOCOZH + HOZ2 ¢ {ZTrGAro} k1_RO2ISOPDO2: {&2419} // KDEC MNCATECO s\rightarrows NCYMDCOZH + HCOCOZH + HO2

<GH?505>  MCATECLOOH + OH = MCATECL02 ¢ {ZTrGAro} 2.05E-10% {e24l9

<GH7?E0E> NPTLQOOH  + OH = NPTLROZ2 ¢ {ZTrGArolr 8.56E-115 {e2419

<GH7507> PTLQOOH + OH = PTLQCO + OH ¢ {ZTrGAro} L.42E-105 {22419k

<GH7506>  PTLRCO + OH = (LCO20HCO3 ¢ {UTrGArol ?.95E-115 {24l

<G47509a> NDNCRESO2 + HO2 = NDNCRESOOH ¢ {ZTrGArol KROZHO2(?)x(1-rchohch2og_oh)y {&2415%F

<G475090> NDNCRESOZ  + HO2 = NCYMDCOZH + HNO3 + 2 CO + NO2 + OH & {ZTrGAro} KROZHOZ(7?)*rchohch2o2_ohy {&2419F // Reactions with KROZHOZ2 and KDEC NDNCRESO s\rightarrows NCYMDCOZH + HNO3 + CO + CO + NO2
<GH?EL0>  NDNCRESO2  + NO = NCYMDCOZH + HNO3 + 2 CO + NO2 + NO2 = {ZTrGAror KROENOS {2241k // KDEC NDNCRESO s\rightarrows NCHMDCOZH + HNO3 + CO + CO + NOZ
<GH7?511>  NDNCRESO2 + NO3 = NCUMDCO2H + HNO3 + 2 CO + NO2 + NO2 : {ZTrGAro} KRO2NO3: {2419k // KDEC NDNCRESO s\rightarrows NCHMDCOZH + HNO3 + CO + CO + NOZ2
<G47512>  NDNCRESOZ = NCYMDCOZH + HNO3 + 2 CO + NO2 ¢ {ZTrGAro} k1_RO2ISOPDO25 {82419} // KDEC NDNCRESO #\rightarrows NCYMDCOZH + HNO3 + CO + CO + NOZ2
<GH7?513a> DNCRESO2  + HO2 = DNCRESOOH ¢ {ZTrGArol KROZHO2(?)x(1-rchohch2og_oh)y {2415+

<GH7513b> DNCRESO2  + HOE = NCHMDCO2H + HCOCOZH + NO2 + OH = {XTrGArol KROZHO2(?)*rchohch2o2_ohs {&2419)} // Reactions with KROZHOZ and KDEC DNCRESO s\rightarrows NCHMDCOZH + HCOCOZH + NOZ2
<GH7514>  DNCRESOZ2  + NO = NCYMDCOZH + HCOCO2H + NO2 + NO2 = {ZTrGArol KRO2NO: {&2419F // KDEC DNCRESO s\rightarrows NCHMDCOZH + HCOCOZH + NO2

<GH7PEL5> DNCRESO2  + NO3 = NCYMDCOZH + HCOCO2H + NO2 + NO2 : {ZTrGArol KRO2NO3I: {e24l5F // KDEC DNCRESO s\rightarrows NCHMDCOZH + HCOCOZH + NO2
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<GY?51E>
<GY?517>
<G47518>
<GH7?519>
<GY47520>
<G47521a>
<GH7521b>
<GY7522>
<G47523>
<GH?52Y>
<GY47525>
<GY752k>
<GH?EE7>
<GY47528>
<G47529>
<GH7?530>
<G46200>
<G48201>
<GHa202>
<G4é203>
<G4é204>
<GH8205>
<G4é20k>
<G4é207>
<GHA208>
<G4é209>
<G48210>
<GH8211>
<Ghéele>
<G48213>
<Ghéely>
<G48215>
<G4éelk>
<G4éel >
<Ghéels>
<G48219>
<G4ée20>
<Ghbeela>
<GYH8221b>
<G4éeelc>
<Ghdeee>
<G4ée23>
<Ghbey>
<Ghdees>
<GHacek>
<Ghéee >
<Ghbees>
<GHE22T>
<G4é230>
<G4ée31>
<GHE232>
<G4é233a>
<G48233b>
<GHA23Y>
<G48235>
<Ghée3k>
<GHA23?>
<G48238>
<G4é239a>
<GHA23Tb>
<G4éeuo>

DNCRESOZ2
NCRES1L00H
MNNCATCOOH
MNCATECOOH
C?CO4DB
CRCO20HCO3
CECO20HC03
CECO20HCO3
CRCO20HCO3
CECO20HC03
CECO20HCO3
NDNCRESOOH
DNCRESOOH
CECOOHCO3H
CRCO20HPAN
CECO20HPAN
€a502
8502 + HO
8502 + NO
CB500H + 0
(Bk02
CBR02 + NO
CBEO2 + HO
CBEOOH + 0
(81102
(81102 + H
(81102 + N
(81202
gl202 + N
(8lz202 + H
CB81200H +
(81302
(81302 + N
(81302 + H
(B81300H
C721CHO
C721CHO
C721C03
(721C03
721C03
(721C03
(721C03
(721C03
(721C03
(721C03
C721CO03H +
NORPINIC +
C721PAN +
C721PAN
(BBC + OH
(BBCO2 + H
(BBCO2 + N
BBCO2 + N
(BBCo2
CBBCOOH +
CBBCNO3 +
CBBCCO + 0
(8302 + HO
8302
(8702
(8702

o+ o+ o+ o+

+ + + +

+ 4+ o+ o+ o+ o+ o+ o+

2

H

2
H

[
0

0
02
OH

0
02
OH
NO3
OH
Ho2
HO2
HO2
NO
NO2
NO3

OH
OH
OH

02
0
0

OH
OH
H
=

NCHMDCOZH + HCOCOZH + NO2

NCRES1.02
MNNCATECOZ
MNCATECO2

€0 + €0 + CH3CO + C33C0
(5134C020H + HO2 + CO + CO2 + OH

CECOOHCO3H
(5134C020H
CRCO20HPAN
(5134C020H
(5134C020H
NDNCRESO2
DNCRESO2
CECO20HCO3
(5134C020H
CECO20HCO3
(Bkoe
CB500H
(Bk02 + NO2
as0e

+

+
+

+
+

HoZ + CO + €02 + NO2

HoZ + CO + €02 + NO2
Ho2 + €O + CO2

€0 + CO + NO2
NO2

(51102 + CH3COCH3
(51102 + CH3COCH3 + NO2

CBEOOH
(Bkoe
(81202

4 LCARBON
(81202
(81302
(81302 + NO
(B1200H
(81202

2

+ NO2

CH3COCH3 + (51202
CH3COCH3 + (51202 + NO2

CB81300H
(81302

(721C03 + HNO3

(721C03
C721C03H

2102 + €02 + OH

NORPINIC + 03

relo2 + Co2 + No2

C721PAN

72102 + Co2 + No2

2102 + €0
NORPINIC
(721C03
2102 + €0

2

2

C72100H + CO + NO2

721C03 + NoO2

(BBCo2
CBBCOOH
(8702 + No2
CBBCNO3
(8702
CBBCCO + OH
CBBCCO + NOI
(g702
CB300H
(81002 + NO;
CBaNO3
(81002 + NO

2

2

c

k1_RO2ISOPDOZ3
1.53E-124
0.bxk_CH300H_0OHx
0.bxk_CH300H_0OHx
9.58E-114
KAPHO2*rco3_oh3
KAPHOZ2* (rco3_ooh+rco3_o3) 3

KAPNO4

k_CH3C03_No24

KROZNO3IK L. 745

k1_ROZRCO34

0.bxk_CH300H_0OHx

0.bxk_CH300H_0Hx

9.29E-114

8.96E-114

k_PAN_M3

k1_RO2tR023

KROZHOZ(8) 5

KROZNO4 // \alkylnitrateneglected
1.29E-114

k1_ROZtR0O23

KROZNO4 // \alkylnitrateneglected
KROZHO2(8) 5

3.45E-114

k1_ROZpR0OZ4

KROZHO2(8) 5

KROZNO4 // \alkylnitrateneglected
k1_ROZtOR0OZ4

KROZNO3 // \alkylnitrateneglected
KROZHOZ(8) 5

1.09E-114

k1_RO2tR0O2%

KROZNO4 // \alkylnitrateneglected
KROZHOZ(8) 5

1.8EE-114

KNO3AL*8. 55

2-b3E-114

KAPHO2*rco3_ooh3

KAPHO2*rco3_oh3

KAPHOZ2*rco3_o0345

KAPNO3 // \alkylnitrateneglected
k_CH3C03_N0O24
KROZNO3x1. 745
k1_RO2RC03x0.94
k1_RO2RCO3xO.14
9.55E-124

k.57E-1245

2-9kE-124

k_PAN_M3

3.04E-124

KROZHOZ(8) 5
KRO2NOX(1.-alpha_AN(8-
KRO2NOxalpha_AN(8.240-
k1_ROZsR0O24

1.b2E-114

1.84E-1245

3.94E-124

KROZHOZ(8) 5

KROZNO* (1 .-alpha_AN(7?+240.0-0-tempcair))s
KROZNO*alpha_AN(7+2+0+0-0-temp.cair)s
KRO2ZNO34

240.0-0-temp~cair))s
0.0.t

~temp.cair)i

N

// KDEC DNCRESO s\rightarrows NCYMDCOZH + HCOCO2H + NO2
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mecca-eqgn: EMAC/MOM mechanism

<GHE2H 1>
<Ghbele>
<G4ée43>
<GHASHY>
<G4belsa>
<G48245b>
<GHBSHE>
<Ghéey >
<Ghéeus>
<GHA2HT>
<G48400a>

(8702
C8900H
CBANO3
(g1002
(81002
(g1002
(g1002
(81002
CB1O0OH + OH
CB1ONO3 + OH
LXYL +

OH
OH
HO2
NO
NO
NO3

+ 4+ o+ o+ o+

product is produced with

<G48400b>

LXYL +

product is produced with

<G48400c>

LXYL +

product is produced with

<G48400d>

LXYL +

product is produced with

<GH840L>
3.9E-1k-
<G4a402>
<G48403>
<G48H0Y>
<G48405>

$\rightarrows .24 CH20

<G4840E>
<G48HO?>
<GHAY08>
<G48409>
<G48410>
<G48411>
<G4Bhl2a>
<G48412b>
<G48413>
<GHBH1Y>
<G48H15>
<GY4BH1E>
<G49200>
<G49201>
<G49202a>
<G49202b>
<G49203>
<G49204a>
<G49205b>
<G49206>
<G49207>
<GY49208a>
<G49208b>
<G49209>
<G49210>
<G49211a>
<G49211b>
<G4921e2>
<G49213>
<GYH214>
<G49215>
<GH921k>
<GH9217>
<G49218>
<G492149a>
<G492159b>

LXYL +

EBENZ
EBENZ
STYRENE
STYRENE

STYRENE
NSTYRENOZ
NSTYRENOZ
NSTYRENOZ
NSTYRENOZ
NSTYRENOOH
STYRENOZ2
STYRENOZ2
STYRENO2
STYRENO2
STYRENOZ2
STYRENOOH
k02

(k02 + HO2
(k02 + NO
k02 + NO
C3ENO3 + OH
(3L00H + OH
CAROOH + OH
3702

3702 + NO
3702 + Ho2
3702 + HO2
C3?700H + OH
as02

302 + NO
(3802 + NO
aB02 + Ho2
CABOOH + OH
NORPINAL + OH
NORPINAL + NO3
(85C03
(85C03
(85C03
(85C03
C85C03

+ o+ + S+ + o+

+ + + + o+

+

NO

NO2
HO2
HoO2

+ o+ + o+

OH
a
OH
a
OH
a
OH
a
NO3

OH
NO3
NO3
03
+ .
OH
HO2
NO
NO3

OH
HO2
HO2
NO
NO3

OH

rate

rate

rate

rate

40 CO + .3b HOZ +

equations

(81002

8302

CH3COCH3 + COL3CHCHO + NO2
CBL000H

CH3COCH3 + C51402 + NO2

CBLONO3

CH3COCH3 + C51402 + NO2

CH3COCH3 + (51402

41002

CH3COCH3 + COL3CHCHO + NO2
TLEPOXMUC + HO2 + LCARBON
constant equal to (L.3kE-11x0.24
CEH5CHZ02 + LCARBON
constant equal to (L.36E-11x0.05
CRESOL + LCARBON
constant equal to (L.3kE-11x0.1k
TLBIPERO2 + HO2 + LCARBON
constant equal to (L.3kE-11x0.55
(EH5CHZ02 + HNO3 + LCARBON

+

+
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t {ZTrGTert k1_RO2ERO2: {2241

¢ {ZTreTert 3.BLE-1125 {22419

 TrGTert 245kE-115 {2241

 {ZTrGTer: KRO2HOZ(B) 5 {22h1r

t {ZTrGTert KROZNOX(L.-alpha_AN(10+340.0-0-temp-cair))y {&2419%

¢ {ZTrGTert KROENO*alpha_AN(10-3.0.0-0-tempacair)s {ec4ldr

 ZTrGTer: KROENO3S {ecHlor

¢ {ZTrGTert k1_RO2tRO25 {21

 TrGTert 8.35E-115 {2241

L ZTrGTer: 4.96E-115 {2241

t {%TrGAro} 0.401E-115 {82419} // Same products as for toluene. Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene
2.31E-11x0.29 + 1.43E-11%0.155)/3+ where k and coefficients are for the single isomers ortho. meta and para from MCM.

¢ {ZTrGAro} 0.101E-115 {82419} // Same products as for toluene. Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene
2.31E-11x0.04 + 1.43E-11x0.10)/3+ where k and coefficients are for the single isomers ortho. meta and para from MCM.

¢ {ZTrGAro} 0.2blE-1135 {82419} // Same products as for toluene. Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene

+

2.31E-11x0.17 + 1.43E-11%0.12)/3+ where k and coefficients are for the single isomers ortho. meta and para from MCM.

{%TrGAro}

0.932E-115 {82419} // Same products as for toluene. Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene

2.3LE-11x0.50 + 1.43E-11%0.625)/3+ where k and coefficients are for the single isomers ortho. meta and para from MCM.

{%TrGAro}

3.9E-1k3 {82419} // Same products as for toluene. The rate constant is the average of m. p. o k=(4.10E-1b+2.L0E-1b+5.00E-1k)/3 =

.10 TLEPOXMUC + .07 CEH5CH202 + .18 CRESOL + .k5 TLBIPERQOZ + .28 HO2 + LCARBON : {/TrGAror 7.00E-L2s {&24l9F // merged under same rate constant
t {ZTrGAro}
: {%TrGAro}
.545 HCHO + .1 BENZENE + .28 CEH502 + .55 CO + .3k OH + .28 HO2 + .075 PHCOOH + .545 BENZAL + .09 H202 + .075 HCOOH + .2 €02 @ {“TrGAror 1.70E-175 {&2419F // KDEC CH200B
20subs PHCHOO #\rightarrows .bk25 PHCOOH + .375 BENZAL + .375 H202 + .2 (02

CEH5CHZ202 + HNO3 + LCARBON
NSTYRENOZ

STYRENOZ
NSTYRENOOH
NO2 + NO2 + HCHO + BENZAL
NO2 + NO2 + HCHO + BENZAL
NO2 + HCHO + BENZAL
NSTYRENOZ

STYRENOOH

HO2 + OH + HCHO + BENZAL
NO2 + HO2 + HCHO + BENZAL
NO2 + HO2 + HCHO + BENZAL
HO2 + HCHO + BENZAL
STYRENOZ

9702

CAROOH

(3702 + NoO2

C3ENO3

NORPINAL + NoO2

k02

NORPINAL + OH

ago2

9802 + NO2

C700H

(3802 + OH

02

k1402 + CH3COCH3

(B1402 + CH3COCH3 + NO2

9 LCARBON + LNITROGEN
C9800H

Ago2

(85C03

CB5C03 + HNO3

g502 + Co2

8502 + Co2 + NoO2

CPANZ

CB5CO3H

(8502 + €02 + OH

-3k €0 + .36 OH and H

: {%TrGAro}
: {“TrGAro}
t {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {%TrGAro}
: {“TrGAro}
: {%TrGAro}
: {ZTrGTer}
: {“TrGTer}
: {ZTrGTer}
: {ZTrGTer}
2 {“TrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {ZTrGTer}
: {ZTrGTer}
: {ZTrGTer}
t {%TrGTer}
: {ZTrGTer}
2 {“TrGTer}
t {%TrGTer}
: {ZTrGTer}

1.20E-1k5 {82419} // Same products as for toluene
1.50E-125 {ecHlr

5.80E-115 {2419k

KROZHOZ(8) 5 {&2419F

KROZNO3 {82419} // KDEC NSTYRENEO %\rightarrows NO2 + HCHO + BENZAL
KROE2NO35 {22419} // KDEC NSTYRENEO $\rightarrows NO2 + HCHO + BENZAL
k1_RO2sR025 {&2419F // KDEC NSTYRENEQ #\rightarrows NO2 + HCHO + BENZAL
b.1BE-115 {22419k

KRO2HOZ2 (8) % (L-rchohch2o2_oh)s {22419+

KROZHOZ2 (8)*rchohch2o2_ohy {&2419F // KDEC STYRENO £\rightarrows HOZ2 + HCHO + BENZAL and reactions with KROZHOZ.
KRO2NO3 {82419} // KDEC STYRENO #\rightarrows HOZ2 + HCHO + BENZAL
KRO2NO35 {22419} // KDEC STYRENO #%\rightarrows HOZ2 + HCHO + BENZAL
k1_RO2sR025 {&2419} // KDEC STYRENO #\rightarrows HOZ2 + HCHO + BENZAL
b.1BE-115 {22419

k1_RO2pR0O25 {&2419F

KROZHOZ ()5 {21k

KRO2NO*(1.-alpha_AN(10-1-0-0-0-temp-cair))s {ec24ldr
KRO2NO*alpha_AN(10.1.0-0-0-temp.cair)s {ecuiler

2.88E-125 {ecHlTr

0.bxk_CH300H_OH3 {e2h1ler

1.30E-115 {22419k

k1_RO2tRO23 {&2hlr

KROZNO3 {82419} // \alkylnitrateneglected

KRO2HOZ () *rcoch2o2_oohs {22419 F031%F

KRO2HOZ () *rcoch2o2_ohy {&c41l9, 3031

1.05E-115 {2419

k1_RO2tR0O23 {&2419F

KROZNO* (1 .-alpha_AN(12+3.0+0-0-tempacair))s {ec24ldr
KRO2NO*alpha_AN(12.3-0-0-0-temp.cair)s {acuylr

KROZHOZ ()5 {&2419F

2.05E-115 {2419k

2.BYE-115 {2241

KNO3AL*8.55 {2219k

k1_RO2RCO35 {&2hlr

KAPNO5 {2215k

k_CH3C03_NO25 {2419

KAPHOZ2* (rco3_ooh+rco3_o3)5 {22419+

KAPHO2*rco3_oh3y {22419+



t EMAC/MOM mechanism equations

mecca-egn

<649220>  CAPAN2

<G49221> CHPANZ + OH
<G4F222> (B5CO3H + OH
<GHF223a> (89C03

<GH9223b> (B9C03

<G4F224a> (89C03 + HO2
<G4F224b> (89C03 + HOZ2
<GHA224c> C89C03 + Ho2
<G4F225> (89C03 + NoO2
<GHA22E> C89C03 + NO
<G4F227> C89C02H + OH
<G4F228> (B9CO3H + OH
<G49229> CB9PAN

<G49230>  C8FPAN + OH
<G49231a> CB1LCO3
<G49231b> (B811C03
<G4H232a> (B11C03 + HO2
<G49232b> (B1LC03 + Ho2
<GHH232c> (B1LC03 + Ho2
<G49233> (811C03 + NO
<G4H234> CB1LC03 + NoO2
<G49235> PINIC + OH
<GHH235> NOPINONE + OH
<G4H9237a> NOPINDOZ + HO2
<GHH9237b> NOPINDOZ + HO2
<GHH238> NOPINDO2 + NO
<G49239>  NOPINDO2
<GH240> NOPINDQOH {+ OHZF
<GHH241> NOPINDCO + OH
<G49242> NOPINOO

<G4F243> NOPINOO + CO
<GHH24E> NOPINOO + NO
<GHH245> NOPINOO + NO2
<GH924E> NORPINENOL + OH
assumed-

<GHH247> NORPINENOL + HCOO
<GHH248> NORPINAL -+ HCOOH
<GH9249> CBLLCO3H + OH
<G49250>  CBLLPAN

<G4H9251>  CBLLPAN + OH
<G43400a> LTMB + OH
product is produced with a
<GH5400b> LTMB + OH
product is produced with a
<GHF400c> LTMB + OH
product is produced with a
<G4H400d> LTMB + OH
product is produced with a
<GHE40L> LTMB + NO3
<G4O200>  APINENE + OH
<GH020La> LAPINABOZ + NO
<CHOZ20Lb> LAPINABOZ + NO
<GHO202a> LAPINABOZ + HO2
<GHO202b> LAPINABOZ + HOZ2
<CHOZ203>  LAPINABOZ

13}

<GHO204>  LAPINABOOH + OH
<GHO205>  LAPINABNO3 + OH
<GHO20E>  MENTHENRONE + OH

= 5.5E-11}

H

rate

rate

rate

rate

\code{acoch3 = 0.7k}

(B85C03 + NoO2

CB500H + CO + NO2

(85C03

-6 C811C03 + .2 (87902 + .2 (02
C89C02H

CBICO3H

(8C02H + 03

t {ZTrGTert k_PAN_Ms {2cd19r
 {ZTrGTert B.BOE-1235 {22415

¢ {ZTr6Tert 1.02E-115 {2419k

¢ {ZTrGTert k1_ROZRCO3x0.95 {30311
¢ {ZTrGTert k1_RO2RCO3x0.15 {=3031F
t {ZTrGTert KAPHOZ%rco3 oohs {22419

-80 C811C03 + .20 (8302 + .2 €02 +

CB9PAN

{/TrGTer} KAPHORXrco3 033 (22417}
OH : {/TrGTer} KAPHORXrco3_ohi (22419}
{/TrGTer} k_CH3C03 N3 {22ula)

.8 CBLLCO3 + .2 (8702 + .2 €02 + NO2 : {%TrGTert KAPNOY {2419

¢ {UTreTert 2.69E-1125 {22419

¢ {ZTreTert 3.00E-115 {e24l9r

¢ {ZTrGTert k_PAN_M3 {2219

¢ {ZTrGTert 2.62E-1125 {22419

¢ {ZTrGTert k1_RO2RCO3x0.95 {e303LF
¢ {ZTrGTert k1_RO2RCO3IXO.15 {230317F
¢ {ZTrGTert KAPHO2xrco3_oohiy {22H149k
¢ {ZTrGTert KAPHO2%rco3_o3s {&2h19F
¢ {ZTrGTert KAPHOZxrco3_ohsy {22415k
¢ {ZTrGTer: KAPNOS {22419)

¢ {ZTrETer: k_CH3C03_NO25 {22419F

¢ {ZTr6Tert 7.29E-125 {22419

¢ {ZTrGTert 1.55E=-115 {23028+ 24197F
t {ZTrGTert KROZHO2(F)*rcoch2od_oohs {82415+ 3031LF

¢ {ZTrGTert KROZHOZ(F)*rcoch2o2_ohy {2kl 3031F

: {ZTrGTer} KRO2NO: {82419} // \alkylnitrateneglected
¢ {ZTrETert k1I_RO2pOR02: {2241k

¢ {ZTrGTert 2.b3E-115 {e24197F

¢ {ZTrGTert 3.07E-125 {22419

¢ {ZTrGTert b.0DE-18%c(ind_H20)5 {2c419)
¢ {ZTr6Tert 1.2E-155 {2419

v {ZTrGTer: LE-145 {e2419F

: {ZTrGTert 1.E-155 {22419}

t {%TrGTer} k_CH2CHOH_OH_HCOOHs {83031 3179} // \onlythischannel Instead of the (lacking) carbonyl a product of further degradation is

-6 (811C03 + .2 (8902 + .2 C02
89C03
(89C03 + NoO2

CH3COCH3 + C013CHCHO + CO + NoO2

(81102 + €02

PINIC

CB11CO3H

PINIC + 03

(81102 + C02 + OH
81102 + €02 + NO2

CBLIPAN

(81102 + Co2
NOPINDOZ
NOPINDOOH
(83C03 + OH
89C03 + No2
(89C03

NOPINDCO L+ OH}
8C03

NOPINONE + H202
NOPINONE + €02
NOPINONE + NO2
NOPINONE + NO3

HCOOH + OH + (8k02

NORPINAL + HCOOH

NORPINENOL + HCOOH

(81103

(811C03 + NO2

CP2LCHO + CO + NO2

TLEPOXMUC + HO2 + 2 LCARBON

constant equal to (3.27E-11x0.21

CEH5CH202 + 2 LCARBON

constant equal to (3.27E-11x0.0k

CRESOL + 2 LCARBON

constant equal to (3.27E-11x0.03

TLBIPEROZ + HOZ2 + 2 LCARBON

constant equal to (3.27E-11x0.70

(EH5CH202 + HNO3 + 2 LCARBON

PINAL + HO2 + NO2
LAPINABNO3
LAPINABOOH

PINAL + HO2 + OH
PINAL + HO2

.35 LAPINABO2 + .b5 (AkCO3
.35 PINAL + .5 (96CO3 + NO2
OHMENTHENEONEOZ

¢ {ZTrGTer} k_CH2CHOH_HCOOHS {83031+ 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040Z}.
t {%TrGTer} k_ALD_HCOOH: {83031+ 31k2} // Theoretical keto-enol tautomerization catalyzed by formic acid \citep{2040%}.

¢ {ZTrGTert L.04E-115 {22419

¢ {ZTrGTer: Kk _PAN_My {22419

t{/TrETert Be?PE-125 {22419

t {ZTrGAro} 0.827E-115 {22419F // Same products

+

3.25E-11%0.30 + 5.L7E-11*0.14)/3~ where k and

¢ {%TrGAro} 0.189E-115 {82419} // Same products

+

3.25E-11x0.06 + 5.57E-11*0.03)/3+ where k and

¢ {ZTrGArolr B.14LE-115 {2241°F // Same products
3.25E-11x0.03 + 5.bL7E-11x.04)/3+ where k and coefficients are for the single isomers l.2.3-1 1-3.4- and 1.3.5- from MCM.
t {ZTrGAro} 2.9L47E-115 {224159F // Same products

+

+

3.25E-11%0.kL + 5.b7E-11%0.79)/3+ where k and

as for toluene. Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene
coefficients are for the single isomers 1a243-1 113.4- and 1.3.5- from MCM.
as for toluene . Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene
coefficients are for the single isomers 1a243-1 123.4- and 1.3.5- from MCM.
as for toluene . Assuming a 1:1:1l proportion in xylenes emissions the analogous toluene

as for toluene . Assuming a 1:1:1 proportion in xylenes emissions the analogous toluene
coefficients are for the single isomers 1.243-1 113.4- and 1.3.5- from MCM.
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t {%TrGAro} 1.52E-155 {82419} // Same products as for toluene. The rate constant is the average of m. p- o k=(1.90+1.80+0.88)E-15/3=1.52E-15

.75 LAPINABOZ + .15 MENTHENEONE + .15 HOZ2 + .10 ROOLRLOZ :
 {4TrGTer} KROENO*(I--(-ES*alpha_AN(ll13101D1

O-tempacair)+.35%alpha_AN(11+2.0.0-0-temp-cair)))s {ec24ld, 3031

¢ {ZTrETert KROENOX(.E5%alpha_AN(11+3-0-0-0-temp-cair)+.35%alpha_AN(11-2.0.0-0-temp-cair))s {2419, 3031
¢ {ZTrGTert KROZHO2(L0)* (L. -rchohch2o2_oh) s {ec4ld. 3031}

¢ {ZTrGTert KRO2HO2(10)*rchohch2o2_ohy {22419, 3031

¢ {ZTrGTert RO2x(0.55%k1_RO2tOR02+.35%k]_R0O2sOR02) 5 {22419} // lWeighted average for isomers A and B. \code{k = 0.33%9.20E-14+0.L7x8. A0E-

¢ {%TrGTert 2.77E-115 {82415} // Weighted average for isomers A and B. \code{k = 0.35%1.83E-11+0.E5%3.28E-11%.
¢ {ZTrGTert Y4.29E-125 {82419} // Weighted average for isomers A and Ba \code{k = 0.35%5.50E-12+0.b5%3.E4E-12] .
¢ {%TrGTert b.Y4BE-1135 {83017} // SAR-estimated rate constant. \code{(kads+kadt)*acoch3 = bk.4EE-11} where \code{kads = 3.0E-11}. \code{kadt

{%TrGTer} 1.2E-11XEXP(440./TEMP) 5 {81759} // Products from \citet{3017}. LAPINABOZ = .k5 APINAOZ2 + .35 APINBOZ



mecca-egn: EMAC/MOM mechanism equations

OHMENTHENEONEOZ + NO
OHMENTHENEONEOZ + HOZ2

OHMENTHENEONEOZ
OHZMENTHENBONE + OH
PINAL + OH
PINAL + NO3
(AkCO3

(AeCO3

(A6CO3 + HO2
(A6CO3 + HO2
(A6CO3 + HO2
(6CO3 + NO2
(6CO3 + NO
(A6CO3 + NO3
C1OPANZ

C1OPANZ + OH
PINONIC + OH
PERPINONIC + OH
PINALOZ + HO2
PINALOZ + NO
PINALOZ + NO
PINALOZ
PINALOOH + OH
PINALNO3 + OH
(10k02 + HO2
C10L02 + NO
(10k02 + NO
(10k02

C10LOOH + OH
C1O0ENO3 + OH
APINENE + 03
APINAOO

APINAOO + CO
APINAOO + NO
APINAOO + NO2
APINBOO

APINBOO

APINBOO + CO
APINBOO + NO
APINBOO + NOZ2
10902

(10902 + NO
€10902 + Ho2
10902 + Ho2
C10900H + OH
C109C0 + OH
APINENE + NO3
LNAPINABOZ2
LNAPINABOZ + NO
LNAPINABOZ + HO2
LNAPINABOZ + NO3
LNAPINABOOH + OH
BPINENE + OH

BPINENE + OH
BPINAOZ + HO2
BPINAOZ + HO2
BPINAOZ + NO
BPINAOZ + NO
BPINAOZ

BPINAOOH + OH
BPINANO3 + OH

OHZMENTHENRONE + HO2 + NO2
OHZMENTHENEONE
OHZMENTHENRONE + HO2

10 LCARBON

-772 (96C03 + .228 PINALOZ
(9kCO3 + HNO3

k02 + C02

PINONIC

PERPINONIC

PINONIC + 03

(k02 + OH + CO2

CLOPANZ

(k02 + No2 + €02

k02 + NO2 + €02

C6CO3 + NO2

NORPINAL + CO + NO2

k02 + €02

(9RC03

PINALOOH

C10R02 + NO2

PINALNO3

(10k02

PINALOZ

C0235ChCHO + CH3COCH3 + NoO2
C10R00H

7102 + CH3COCH3 + NoO2
C10ENO3

(7102 + CH3COCH3

C10k02

C0235ChCHO + CH3COCH3 + NoO2
-09 APINBOO + .08 PINONIC +
PINAL + H202

PINAL + €02

PINAL + NO2

PINAL + NO3

PINONIC

PINAL + H202

PINAL + €02

PINAL + NO2

PINAL + NO3

83C03 + HCHO

(83C03 + HCHO + NO2
C10900H

83C03 + HCHO + OH

C109C0 + OH

83C0o3 + Co

LNAPINABOZ

PINAL + NO2

PINAL + NO2 + NOZ2
LNAPINABOOH

PINAL + NO2 + NO2
LNAPINABOZ

BPINAOZ

ROOERLOZ

BPINAOOH

NOPINONE + HCHO + HO2 + OH
NOPINONE + HCHO + HO2 + NoO2
BPINANO3

NOPINONE + HCHO + HoO2
BPINAOZ

NOPINONE + HCHO + NO2

277 OH +

KROZNO4 // \alkylnitrateneglected

KRO2HO2(10) 3

k1_RO2tORO23

1E-114

5.2E-12xEXP(RO0- /TEMP) 4 // Products from \citet
2.0E-145 // Products from \citet

k1_RO2RCO3IXO. 94

k1_RO2RCOIXD. L4

KAPHO2*rco3_ooh3

KAPHOZ2*rco3_o34

KAPHOZ2*rco3_ohs

k_CH3C03_NO23

KAPNO3

KRO2NO3IXL. k05

k_PAN_M3

3.ERE-124

b.b5E-123

9.73E-123

KRO2H0O2(10) 5

KRO2ZNO* (L. -alpha_AN(12+3+0+1-0-tempcair))s
KRO2NO*alpha_AN(12+3+0+1+0-tempcair)s
k1_R0O2tROZ%

2.75E-114

2.25E-114

KRO2HO2(10) 5
KRO2NO*0.875% (1. -alpha_AN(13+3-0.0-0-temp-cair))s
KRO2NOX0.875%alpha_AN(13+3+0+0-0-tempacair)s
k1_R0O2tROZ3%

8.0LE-114

7.03E-114

-33 NORPINAL + .33 CO + .33 HO2 + .0k APINAOO + .44 (L0902 :

1.00E-17*c(ind_H20) 3

.20E-154

-00E-145

.00E-15%

-00E-17*c(ind_H20)*(0.08+0.15) 5
-00E-L7*c(ind_H20)*0.7735

.20E-15%

-00E-1445

1.00E-154

k1_ROZpOR0O23

KROZNOA // \alkylnitrateneglected
KRO2HO02(10) *rcoch2oe_oohs
KROZHO2 (10) *rcoch2o2_oh3
5.47E-114

5.47E-114
1.2E-12xEXP(490. /temp) 3
(0.B5%k1_RO2tR02 + 0.35%k1_R0O2sR02) 5
KROZNO4 // \alkylnitrateneglected
KRO2HO2(10) 5

KRO2NO34

(.b5xE.87E-12+.35%L.23E-11) %

e e e

L-47E-1LXEXP(4L?. /TEMP)*(0.832kx0.3+0.0648) / (0.8326+0.0L8) 5

L-YPE-LLXEXP(4E?. /TEMP)*0.8326%0.7/(0.8326+0.0k8) 3
KRO2HO02(1.0) *rcoch2oe_oohs

KRO2HOZ (10) *rcoch2o2_oh3

KRO2NO* (1. -alpha_AN(11+3+0+0-0-temp-cair))s
KRO2NO*alpha_AN(11-3-0-0-0-temp.cair)s
k1_RO2tOR023

1.33E-114

4.70E-12%

// Products from \citet

8.05E-1EXEXP (-E40. /TEMP) 4

// Products from \citet
// Products from \citet

// Products from \citet
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mecca-eqn:

<GHO0258a>
<G40258b>
<G40259>
<GHOSRO>
<G40ekla>
<GHO2k1lb>
<GHO2k2>
<GH02E3>
<G402k4a>
<GHOSk4Yb>
<GHOSES>
<GY02EE>
<GHOSk7a>
<6402k 7b>
<GY02k7?c>
<GHOSk7d>
<GY02ES>
<G402R9>
<GHO270>
<G40271>
<G40272a>
<GHO272b>
<G40273>
<GY0274>
<GHO275>
<GY0e7E>
<GHO277>
<GHO278>
<G40279a>
<GH0279b>
<G40279c>
<G40280a>
<GH0280b>
<G40280c>
<Gy0280d>
<G40280e>
<GH0281>
<G40es2a>
<GH0282b>
<G40283a>
<GH0283b>
<G40283c>
<G40283d>
<G40284>
<GHO0285a>
<G40285b>
<G40eBka>
<GHO2BEbL>
<G4028kc>
<GHO28Ed>
<GHO287>

<GHO4O0> LHAROM + OH = .
<GHO40L> LHAROM + NO3 =

<Gk100>
<GBL01>

1+ 03
(10
<Gkl02a> C10
<Gk102b> €10
<Gk1l02c> C10
<Gh102d> €10

EMAC/MOM mechani

ROOERLOZ + NO
ROOERLOZ + NO
ROOERLOZ + HOZ2
ROOBR1L02
ROERLOZ + NO
ROERLOZ + NO
ROERLOZ + HOZ
ROBRLOZ
ROER302 + NO
ROER302 + NO
ROER30Z + HO2

ROER302

BPINENE + 03
BPINENE + 03
BPINENE + 03
BPINENE + 03

BPINENE + NO3
LNBPINABOZ + HO2
LNBPINABOZ + NO
LNBPINABOZ + NO3
LNBPINABOZ
LNBPINABOZ
LNBPINABOOH + OH
ROOERINO3 + OH
ROERINO3 + OH
PINENOL + OH
PINENOL + HCOOH
PINAL + HCOOH
CARENE + OH

CARENE +0H =
CARENE +0H =
CARENE +03 =
CARENE +03 =
CARENE +03 =
CARENE +03 =
CARENE +03 =
CARENE + NO3 =
SABINENE + OH =
SABINENE + OH =
SABINENE + 03 =
SABINENE + 03 =
SABINENE + 03 =
SABINENE + 03 =
SABINENE + NO3 =
CAMPHENE + OH =
CAMPHENE + OH =
CAMPHENE + 03 =
CAMPHENE + 03 =
CAMPHENE + 03 =
CAMPHENE + 03 =
CAMPHENE  + NO3 =

14

CEH

03P
(10
(10
(10
(10

+ + + + +

sm equations

ROOER302 + CH3ICOCH3 + NO2
ROOBRILNO3

10 LCARBON

ROOER302 + CH3COCH3
ROER302 + NO2

ROERINO3

10 LCARBON

ROER302

9 LCARBON + HCHO + HOZ + NO2
10 LCARBON + LNITROGEN

10 LCARBON

9 LCARBON + HCHO + HOZ2

NOPINOO + CO2

NOPINDOZ + CO2 + OH

(BBC + 2 €02

LNBPINABOZ

LNBPINABOOH

NOPINONE + HCHO + NO2 + NoO2
NOPINONE + HCHO + NO2 + NO2
NOPINONE + HCHO + NoO2
BPINANO3

LNBPINABOZ

ROOER302 + CH3ICOCH3 + NO2

9 LCARBON + HCHO + HOZ + NOZ2
HCOOH + OH + NORPINAL

PINAL + HCOOH

= PINENOL + HCOOH

LAPINABO2

MENTHENEONE + HO2

ROOBRLOZ

APINBOO

PINONIC

OH + NORPINAL + CO + HO2

APINAOO

OH + (10902

LNAPINABOZ

BPINAOZ

ROOERLOZ :
NOPINONE + .b3 CO + .37 HOCHZ00H +
NOPINOO + €02 :
NOPINDOZ + CO2 + OH

(8BC + 2 (o2

LNBPINABOZ2

BPINAOZ

ROOERLOZ :
NOPINONE + .L3 CO + .37 HOCH200H +
NOPINOO + €02 :
NOPINDOZ + CO2 + OH

8BC + 2 C0e

LNBPINABOZ

5CH202 + HNO3 + 4 LCARBON

10 + 02
a1+ 0c

(12 + o2
2 1+ 02
1 + 0C10

(1202 10_C105

<16 OH + .1k HOZ :

-1k OH + .1k HoO2 :

KRO2NO* (1. -alpha_AN(13.3.0.0-0-temp.cair))s

KRO2ZNO*alpha_AN(
KRO2HO2(10) 5
k1_ROZtOROZ5

KROZNO*(1.-alpha_AN(12-3-0+0-0-temp-cair))s

KRO2NO*alpha AN(
KROZHO2(10) 5
k1_R02s0R023

KRO2ZNO* (1. -alpha_AN(1243+0+0+0-tempcair))s

KRO2ZNOxalpha_AN(
KROZHO2(10) 5
k1_R0O2sR024

NOPINONE + .b3 CO + .37 CH200 + lb OH + .1k HO2 :

13+3-0.0-0-temp-cair) 3

// ROOERLOOH is produced but no sink for it.

L2131D1D101temp1cair)%

// ROERLOOH is produced but no sink for it.

L2131D1D1U1temp1cair)%

// Rate constant modified according to MCM protocol.

1-35E-15%EXP(-1270. /TEMP)*.051/ (1--027) 5

1-35E-15%EXP(-1270. /TEMP)*. 368/ (1-.027) 5
1-35E-15%EXP(-1270. /TEMP)*.283/(1-.027) 5

1-35E-15%EXP(-1270. /TEMP) % (. 104+.167) /(1-.027) 5

2.51E-124
KRO2HO2(10) 5
KROZNOA
KRO2NO34
k1_RO2tROZ*D. 7?4
k1_ROZtROZ*0. 34
9. 58E-124
9.1kE-134
9.1kE-134

k_CHRCHOH_OH_HCOOH3

k_CH2CHOH_HCOOH
k_ALD_HCOOH3
LPE=11x(.50+.25) %
- 7E-11x.25%.k04
- PE=11x.25%.404
<E-1Ex.50%.18%
-E-1Ex.50%.1ks
-E-1bx. 50%.bbA
<E-1Ex.50%.125
-E-1bx.50%(.22+.bk) A
-5E-124

LHAMUMUMUMUMNJOG OO

L.-47E-LLXEXP(4L?. /TEMP)*(0.8326x0.3+0.068) /(0.4326+0.0L8) 5
1-47E-LLXEXP(4L7. /TEMP)*0.8326X0.7/(0.8326+0.068) 5
1.35E-15%EXP(-1270./TEMP)*.051/ (1=.027) 5

// Products from \citet

// Alkyl nitrate neglected.

// As for ROERINO3 in GHDB5.

1-35E-15%EXP(-1270. /TEMP) *. 38/ (1-.027) 3
1.35E-15%EXP(-1270. /TEMP)*.283/(1-.027) 4
1.35E-15%EXP(-1270. /TEMP) % (. 104+.1k7) /(1~.027) 3
2.51E-125 // Products from \citet

1. 47E-LLXEXP(4L?. /TEMP)*(0.8326x0.3+0.068) /(0. E3EE+D O0L8) 5
L. 47E-LLXEXP(4E?. /TEMP)*0.8326%0.7/(0.8326+0.068) 5
1.35E-15%EXP (-1270. /TEMP)%.051/(1-.027) %

1.35E-15%EXP(-1270. /TEMP) . 3k8/ (1-.027) 3
1.35E-15%EXP(-1270. /TEMP) . 283/ (1-.027) 3
1.35E-15%EXP(-1270. /TEMP)* (. 104+.1E7) /(1-.027) 4
: 2.51E-124 // Products from \citet
TLEPOXMUC + .03 CEH5CH202 + .04 CRESOL + .79 TLBIPEROZ + .18 HOZ2 +

-BE-11XEXP(-250./temp) s
- SE-11XEXP(110./temp) s
-0E-12XEXP(-1590. /temp) s
-OE-11XEXP(-2450./temp) s
- SE-13XEXP(-1370./temp) s
_C

4 LCARBON : 5.67E-114
: 2.b0E-154

// \onlythischannel
// Theoretical keto-enol tautomerization catalyzed by formic acid \citep
// Theoretical keto-enol tautomerization catalyzed by formic acid \citep

// Products from \citet

// Products from \citet
// Products from \citet
// Products from \citet

// Products from \citet
// Products from \citet
// Products from \citet

// DIET35TOL(from MCM) as representative of higher aromatics
// Same products as for toluene.

35/45



mecca-egn: EMAC/MOM mechanism equations 3k/45

<GBL03>
<GL200>
<Gk20la>
<Gb201b>
<Gk202>
<Gk203>
<Gk204>
It is ne
<Gk205>
<Gb20k>
<GE300>
<Gk301>
<Gk302>
<GE303>
<Gk304>
<GB400>
<Gk401>
<Gk402>

1202 {+11F
(1 + He

C1 + Ho2

1 + Ho2

(1 + H202
C10 + OH
C10 + HoZ2
glected here.
HC1 + OH
HOC1 + OH
10+ NO
C10  + NO2 L+

CINO3 + 03P
CINO3 + (1

(1 + CHY4

(1 + HCHO
(1 + CH300H

\chem{HCHO} and \chem{O0HZ}.

<Gk403>
<GE4O4>
<GB405>
<GE4OE>
<GEHO?>
<GB408>
<GE4O0F>
<GEY10>
<GBY11>
<Gk41le>
<GEY13>
<Gk414>
<GkY415>
<GEY1E>
<Gk500>
<Gk501>
{<G?nnn>
<G7100>
<G7101>
<G7102a>
<G7102b>
<G7200>
<G7201>
<G7202>
<G7203>
<G7204>
<G7300>
<G7301>
<G7302>
<G7303>
divided
<G7400>
<G7401>
<G7402>
<G7403>
<G7404>
\kpp{HBr
<G7405>
<G740k>
<G7H07>
consider

(10 + (H302
CCl4 + 01D
CH3C1  + 01D
CH3C1  + OH

CH3CC13 + 01D

(10 + €10 = {ZStTr6r k€10_C10/(1.72E-27*EXP(BEHT./temp))y {21845, 22k} // The rate coefficient is defined as backward reaction divided by equilibrium constant.
HC1 + H ¢ {/Stelr 3.9E-11XEXP(-2310./temp) s {2lo45)

HC1 + 02 : {UStGY 4.4E-11-"7. SE-1LXEXP(-b20. /temp) s {2lA45}

C10 + OH ¢ {UStelr ?.5E-11XEXP(-b20./temp)s {21A4H5H

HC1 + HO2 & {ZStTrGl  1.1E-LIXEXP(-980./temp)s {21845}

294 €1+ .94 HO2 + .0k HCl + .0k 02 : {ZStGr 7.3E-12xEXP(300./temp)s {21845+
HOC1 + 02 ¢ {sStTrG}  2.2E-12%EXP(340./temp)s {81845} // At low temperatures. there may be a minor reaction channel leading to \kpp{03}+\kpp{HC1}. See \citet{lkZk} for details.

1+ H20 & {ZStTrer 1.7E-12XEXP(-230./temp)s {2lA45}H

Cl0 + H20 @ {zSt6r 3.0E-12%EXP(-500. /temp) s {&hokbl

NO2 + €1 ¢ {ZUpStTril b.2E-L2%EXP(295./temp)s {&1A45T

CINO3 ¢ {ZStTr6r  k_3rd_iupac(tempacairal.bE=31.3.4.7.E-11-0.-0.4)5 {21845
C10 + N2+ {%TrC} b-9LBE-7xEXP(-10909- /temp)*cairsy {21059F {10A(+/=0.15)%F

€10 + NO3 = {ZSteh 4.5E-12%EXP(-900./temp) s (210457

12 + NO3 & {ZStTrer  b.cE-12XEXP(145./temp)y {21457

HC1 + CH3 ¢ {ZSETrer B.BE-12XEXP(-1240./temp)s {1757
HC1 + €O + Ho2 ¢ {ZSETr6r 8.1LE-11XEXP(-3Y4./temp)y {&1759F

HCHO + HC1 + OH @ {%StTrGr 5.9E-115 {81759} // The initial products are probably \chem{HC1} and \chem{CH_200H} \citep{1l759}. It is assumed that \chem{CH_200H} dissociates into

HO2 + C1 + HCHO ¢ {ZStTrGr 3.3E-12%EXP(-115./temp)s {2bob)

LCARBON + €10 + 3 (1 {+...} & {zSt(Gr 3.3E-105 {ebobl

LCARBON + OH + C1 {+...} : {%StG} 1.bB5E-10% // Average of reactions with \chem{CH_3Br} and \chem{CH_3F} from \citet{1945} (B.\ Steil. pers.\ comm.).

LCARBON + H20 + C1 {+...} : {ZStG)h 2.4E-12XEXP(-1250./temp)s {achbobr

2 LCARBON + OH + 3 C1 {+...} : {%StG} 3.E-105 // Rough extrapolation from reactions with \chem{CH_3CF_3}+ \chem{CH_3CCIF_2}. and \chem{CH 3CC1_2F} from \citet{l945}.

CH3CC13 + OH =2 LCARBON + H20 + 3 C1 {+...} @ {ZStTrGh 1.BHE-L2XEXP(-1520./temp)y {echobt
(1 + CBHY {+02F = HOCH2CH202 + HC1 : {%TrGr k_3rd_iupac(tempacairal.85£-2943.3.5.0E-10.0.0.0.4)5 {21759 // It is assumed that the reaction liberates all \kpp{Cl} atoms in the form of \kpp{HC1}.
(1 + (H3CHO = HC1 + CH3C0 ¢ {ZTrGr 8.0e-115 {21759F
(2H2 + (1 = LCARBON + CH3 + HC1 t {ZTrG} k_3rd_iupac(temp.cairab.le-30.3.0+2-0e-10.0.+0.b)5 {21757
(2HE + (1 = (2H502 + HC1 t {ZTrGr 8.3E-11XEXP(-100./temp)y {21759
(1 + CH3NO3 = HC1 + HCHO + NO2 @ {/StTrGl L.3E-11¥EXP(-1200-/temp)s {achebt
(1l + CH30NO = HC1 + HCHO + NO ¢ {USETrGE 2.0E-185 {23053
@] + (H302 = .5 C10 + .5 CH30 + .5 HC1 + .5 CH200 : {/StTrGk L.BE-10% {2cb2hh
(1 + CH3CN = NCCH202 + HC1 ¢ {ZTr6r L-BE-11XEXP(-2104. /temp) s {2321l 3212+ 3031
Fecle + 01D = LCARBON + 2 LFLUORINE + C10 + C1 {+...} : {/StGr L.4E-105 {ecbobt
(FC13 + 01D = LCARBON + LFLUORINE + C10 + 2 C1 {+...} & {zStGr 2.3E-105 {eckekr
Br Ha\myhline}
Br  + 03 = Bro + 02 ¢ {ZSETr6r L.PE-11XEXP(-800. /temp) s {2lA45H
Bro + 03P = Br + 02 ¢ {ZSt6r 1.9E-11XEXP(230./temp) s {2LAHETH
Br0 + Bro =2 Br + 02 o {USETrGE  2.7E-125 {21845
Bro + Bro = Bre + 02 t{ZSETrGr  2.9E-14xEXP(BY0. /temp) s {21AH5T
Br + HO2 = HBr + 02 OUSETrGE 7L PE-1exEXP(-450. /temp) s {2 lAHST
Bro + HOZ = HOBr + 02 ¢ {/StTr6r Y4.5E-12xEXP(500./temp)s {21A4H5T
HBr + OH = Br + H20 P {ZSETrGr B PE=L2XEXP(L55. /temp)s {2lAH5T
HOBr + 03P =0H + Br0 ¢ {ZSt6r 1.2E-10xEXP(-430./temp) sy {21AH5F
Br2 + OH = HOBr + Br ¢ {/SETr6r  2.0E-LLxEXP(240./temp)s {2lA4H5T
Br  + BrNO3 = Br2 + NO3  {ZTrG} Y.9E-11 005+ /=1. 55 {1054}
Bro + NO = Br + NO2 P {ZSETrGE 8. 7E-L2xEXP(2L0./temp) s {21AH5T
Br0 + NO2 {+/1} = BrNO3 t {UStTrG}  k_Bro_NO023 {81845} // The rate coefficient is: \codefk_ Br0_NO02} = \code{k_3rd(temp.cair.5.2E-3L.3.2-k-9E-12-2-9-0-E)}-.
BrNO3 = Br0 + NO2  {%TrG} k_Bro_NO2/(5.44E-FXEXP (141592 . /temp)*1.EL*R_gasxtemp/ (atm2PaxN_A) )5 {21054 1LA4EY // The rate coefficient is defined as backward reaction \citep{l&45}
by equilibrium constant \citep{lO54}.
Br  + HCHO = HBr + CO + HO2 & {ZStTrGh 7.7E-L2xEXP(-580./temp)s {&1759F
Br  + CH300H = CH302 + HBr PTGy BebE=L2CL0A (/=0 3) IxEXP(-1600- /temp) 5 {241k}
BrO + CH302 = HOBr + CH200 ¢ {ZTrGr 2 42E-1HXEXP(1RL?. /temp) s (232057
CH3Br + OH = LCARBON + H20 + Br {+...} & {StTr(Gr 2.35E-12*%EXP(-1300-/temp)s {echobr

Br + C2H4 {+02%

.
Br  + (H3CHO
Br + (2H2
(HBr3 + OH

ed.

HOCH2CH202 + HBr : {ZTr(l 2.8E-13%EXP(224./temp)/(L.+L.L3ERYXEXP(-3200. /temp)/C(ind_02))5 {&1759F // It is assumed that the reaction liberates all \kpp{Br} atoms in the form of

HBr + CH3CO ¢ {ZTrC} 1.8e-L1%EXP(-UYE0./temp) s {81759}F
LCARBON + CH302 + HBr ¢ {ZTrC} b.35e=15%EXP(440./temp) s {21755F
LCARBON + H20 + 3 Br {+...}: {XTrG} 1.35E-12*%EXP(-k00./temp)s {&2k2k} // It is assumed that the reaction liberates all \kpp{Brl} atoms. The fate of the carbon atom is currently not
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<G7408>  CHEBr2 + OH = LCARBON + H20 + 2 Br {+...}: {XTrG} 2.0E-12%EXP(-840./temp)s {&2k2b} // It is assumed that the reaction liberates all \kpp{Brl} atoms. The fate of the carbon atom is currently not
considered.

<GYR00> Br + Br(l =Bre + (1 ¢ {ZTr6r  3.32E-155 {e2hl7r

<G7R0L> Br o+ (12 =BrCl + (1 ¢ {ZTrGr  1.10E-15{1.1+/-0.4F5 {e2518F

<G7k02> Bre + (1 = BrCl + Br t{ZTrGr  243E-1042.3+/-0.4I¥EXP(135. /temp) 3 {22515

<G7k03a> Bro  + (10 =Br + 0C10 P {ZSETrGr L.BE-12XEXP(430./temp) s {elA45F

<G7R03b> Bro  + C10 =Br + (1l +02 & {ZStTrer 2.9E-12%EXP(220./temp) s {2108457F

<G7E03c> Bro + (10 = BrCl + 02 ¢ {ZSETrGr 5.BE-13XEXP(170./temp) s {elA45}H

<G7L04> BrCl + (1 =Br + (12 t {ZTr6r  LWYSE-1LLL . 45+/-0. 20y {e25207F

<G7R05> CHC1EBr + OH LCARBON + 2 LCHLORINE + H20 + Br  {+CH302F : {XTrG} 2.0E-12*%EXP(-840./temp)y // Same value as for G7HO8: \kpp{CHZBr23+\kpp{OH} assumed. It is assumed that the reaction liberates
all \kpp{Br} atoms but not \kpp{Cl}. The fate of the carbon atom is currently not considered.

<G7R0E> CHCIBr2 + OH = LCARBON + LCHLORINE + H20 + 2 Br {+(H30Z} : {ZTr() 2.0E-12*%EXP(-840./temp)y // Same value as for G7PHOB: \kpp{CHZBrZl+\kpp{OH} assumed. It is assumed that the reaction liberates

all \kpp{Br} atoms but not \kpp{Cl}. The fate of the carbon atom is currently not considered.

<G7L07> CH2C1Br + OH = LCARBON + LCHLORINE + H20 + Br  {+(H302} : {/TrGr 2.4E-12%EXP(-920./temp)s {echebl // It is assumed that the reaction liberates all \kpp{Br} atoms but not \kpp{Cl}. The fate of
the carbon atom is currently not considered-

{<68nnn> I Ha\myhline}

<G8100> I + 03 =10 + 02 t {ZTrGr 2.1E-11XEXP(-830./temp) s {21AHLH

<GAL02> 0I0  + 0I0 = IPART ¢ {ZTrG} 5.E-113 {8145E} // It is assumed that the reaction produces new particles.

<G8103> IO + 10 238 0I0 + 1.b2 I + .b2 02 @ {“TrG} 5.4E-L1XEXP(L80./temp)y {21845} // The yield of 38~\unit{\’%} \chem{0I0} is from \citet{l&45}. It is assumed here that the remaining k2~\unit{\’Z}

produce 2 \chem{I} + \chem{OAE}

<G8200> I +HO2 =HI + 02 ¢ {ZTr6r 1.5E-11LxEXP(-1090./temp)s {21845

<68201> IO + HO2 = HOI + 02 ¢ {ZTrGF L.Y4E-11XEXP(S4O./temp)s {21845F

<GA202> HI + OH =1 + H20 ¢ {ZTrGY L.BE-11XEXP(HYD. /temp)s {21A45F

<GB203> 0I0  + OH = HIO03 ¢ {ZTr6r 2.2E-10%EXP(243. /temp) s {2l7887F

<GB204> I2 + OH =HOI + I ¢ {ZTr6Y 2.1E-105 {2l845)

<GA300> I + NO2 {+MF = INO2 ¢ {ZTrGY k_I_NO25 {81845} // The rate coefficient is: \code{k_I N02} = \code{k_3rd_iupac(tempscair.3.E=3L.1..k.EE=11~0.-0.53)}.

<68301> I +NO3 = I0 + NO2 ¢ {ZTr6Y L.E-104L.0+/-0.3F5 {e22447

<68302> IO + NO =1 + No2 ¢ {ZTrGr ?7.15E-12xEXP(300./temp)s {elA45F

<6A303> IO + NO2 {+M} = INO3 t {ZTrc} k_3rd_iupac(temp.cair+?.?E-3145.+1.5E-11-0.40.4)35 {21845

<GB304> 0I0  + NO = No2 + I0 ¢ {ZTr6l L.1E-12XEXP(S42. /temp) s {2lA45F

<G06305> INO2 =1+ No2 ¢ {ZTrCE K_I_NO2/(3.PE=7{10A (+/=0.3) IXEXP (568 /temp) L .EE*R_gasxtemp/ (atm2PaxN_A) )5 {21k44- 1845} // The rate coefficient is defined as backward reaction
\citep{l845} divided by equilibrium constant \citep{lki4}.

<GB30E> INO3 = 10 + NO2 ¢ {%TrG} 0.3 // According to John Plane and John Crowley (pers.\ comm.\ 2007). the rate coefficient of \code{l.lELS*EXP(-120k0./temp)} suggested by \citet{ld45} is
wrong.

<GA307> I2 +NO3 =T + INO3 ¢ {ZTr6Y L.5E-125 {21AH5Y

<G8308> IO + NO3 = 0I0 + NOZ2 o AZTrGY 9.E-1240+ /-0y {22l

<GA400>  C3H?I + OH = 2 LCARBON + CH302 + I ¢ {YTreY Le22E-12{. 22+/-0. 05y {21503

<GAH0L> CH302 + IO
\citet{2089}.
<GEHOZ> CH3T + NO3 {+02) = HNO3 + HCHO + I0 & {%TrGl 3.4E-175 {&94} // The products are from \citet{20&7}.

<GBLO0> IO + (10 .2 IC1 + .25 C1 + .55 0C10 + .8 I + .45 02 ¢ {/TrCr Y.?E-L2XEXP(280./temp)s {&1AHEY {products: 207 ICI+02. 257 T+C1+02. 557 I+0C10%

<GB?00> I + Bro I0 + Br t{ZTrer 1.2E-115 {eckebt

<G870L> IO + Bro Br + .8 0I0 + .2 I + .2 02 ¢ {ZTrG} 1.5E-11%EXP(510./temp)s {el&45} // 80\Z \chem{Br} + \chem{0I0} production is from \citet{l&45}. The remaining channels are assumed to produce
\chem{Br} + \chem{I} + \chem{0 _2%}.

4 I+ .b 0I0 + HCHO + HO2 @ {/TrG} 2.E-12{2.0+/-1.0}5 {&2079- 2089} // The rate coefficient is from \citet{2079}. the yield of \chem{I} atoms is a lower limit given on page 2170 of

{<6Annn> S Ha\myhline}
<G9200a>  SO2 + OH = S03 + HO2 ¢ {ZStTreSh  k_3rd(tempacaira3.3E-31.Y4.3.1.EE-12.0..0.5)5 {echob}
<GA400a> DMS + OH = (H3S02 + HCHO ¢ {ZTrG} 1.13E-11%EXP(-253./temp)s {81L10} // For the abstraction path. the assumed reaction sequence (omitting \chem{H_20} and \chem{0_g2} as products)

according to \citet{243} is: \begin{egnarray*} \chem{DMS} + \chem{OH} & \TO & \chem{CH_3SCH_2M\\ \chem{CH 3SCH 2} + \chem{0_2} & \T0 & \chem{CH_3SCH_200F\\ \chem{CH_3SCH_200} + \chem{N0} & \T0 &
\chem{CH_3SCH_20} + \chem{NO_2M\\ \chem{CH_3SCH 20} & \TO & \chem{CH_3S} + \chem{HCHOI\\ \chem{CH_3S} + \chem{0_3} & \T0 & \chem{CH_3S0}\\ \chem{CH_3S0} + \chem{0_3} & \TO & \chem{CH_3S0_2\\ \hline
\chem{DMS}+\chem{OH}+\chem{NO}+2\chem{0_3} & \TO & \chem{CH_3S0_2}+\chem{HCHO}+\chem{NO_2} \end{egnarray*} Neglecting the effect on \chem{0_3} and \chem{NO_x}. the remaining reaction is: $%\chem{DMS} +
\chem{0H} + \chem{0_3} \TO \chem{CH_3S0_2} + \chem{HCH0}%%.

<GA400b> DMS + OH = DMSO + HO2 ¢ {ZTrG} k_DMS_OH3 {81L10} // For the addition path. the rate coefficient is: \code{k_DMS_OH} = \code{l.OE-3F*EXP(5820./temp)*C(ind_02)/ (L.+5.0E-

JOXEXP (6280 /temp)*C(ind_02))2}.

<GA40L> DMS + NO3 CH3S02 + HNO3 + HCHO {-03F: {ZTrGk 1.9E-13%EXP(520./temp)s {&lLl0F

<GH0Z> DMSO + OH .k S02 + HCHO + E CH3 + .4 HO2 + .4 CH3SO3H : {%TrGh L.E-104L.0+/-0.3%5 {874k}

<GA403>  CH3S02 302 + CH3 ZTrGr 1-8EL3XEXP(-8EEL./temp) sy {&749F
<GIHO4> CH3S02 + 03 CH3S03 ¢ TrGr 3.E-135 {e749F
<GA405> CH3S03 + Ho2 CH3S03H ¢ {ZTr6r B.E-115 {2749

<GA408>  CH200 + S02 {+HZ0F = HESOY + HCHO @ {ZStTrcr k_CH200_S025 {23041+ 3049F // Average of 3.9E-11 and 3.42E-1L-
<GIH09> NOPINOO + SO2 = NOPINONE + H2SO4 & {ZTr(Tert 7.E-145 {ecH4lTr
<GA4L0>  APINAQO + SO2 = PINAL + H2SO4 ¢ AZTrGTert 7.00E-145 {22419
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<69411>  APINBOO + SO2
<GA41E> MBOOO + SO2

PINAL + H2S04 ¢ TrGTer: 7.00E-145 {e2419F
IBUTALOH + H2So4 & {ZTrGTert 7.00E-145 {224197F

<GAR00> DMS + (1 = (H3S02 + HC1 + HCHO : {%TrGr 3.3E-10% {21L10F

<G9700> DMS + Br = (H3S02 + HBr + HCHO : {%TrGl F.E-11{9.0+/-2.9FxEXP(-238k. {2385+/-151 /temp) s {e297r
<GH701L> DMS + Bro = DMSO + Br ¢ {ZTrGY Y.4E-13{Y4.4+/-0.EE} 5 {8532}

<G800> DMS + IO = DMSO + I ¢ {ZTreY 3.8E-13{3.2+/-1 . HIXEXP(-925. {925+/-13L3/temp) 5 {&2080%
{<G10nnn> Hg Ha\myhline}

<GL0L00>  Hg + 03 = Hg0 + 02 ¢ {ZTreY 3.0E-2013+/-2F5 {g2394)

<G10200> Hg + OH = Hg0 + H ¢ {ZTrGY 3.BBE-14L+/ -1 IFEXP (294 . {294+/-1EL /temp) s {222527F
<G10201>  Hg + H202 = Hg0 + H20 t {Z%TrG} 8.5E-195 {22248} // Upper limit.

<G1O0L00> Hg + (1 = HoCl ¢ {ZTrGY L.0E-114L.0+/-0. 235 {e224k)

<G10L0L> Hg + (12 = HgCl2 ¢ {ZTrG} 2.BE-18{2.Lb+/-0.235 {224k}

<G10700> Hg + Br = HoBr ¢ {ZTreY 3.0E-135 {22262

<G10701>  HgBr + Br = HoBr2 ¢ {ZTrc} 2.5E-10%(temp/298. ) xx(-0.57)5 {22274}

<610702>  Hg + Br2 = HgBr2 ¢ {ZTreY 9.0E-17{9+/-2F5 {ec2ub)

<G10703> Hg + Bro = Hg0 + Br ¢ {%TrG} 1.0E-155 {822kl {lower limitl}

<G10704>  HgBr + Bro = BrHgO0Br ¢ {ZTrcr 3.0E-125 {22273

<G10705> HgCl + Bro = (1Hg0Br ¢ {ZTrer 3.0E-125 {22273k

<G10705>  HgBr + (1 = (1HgBr t {ZTreY 3.0E-125 {22273

<G10707> HgCl + Br = (1lHgBr ¢ {ZTrer 3.0E-125 {22273

{<d0nnn> ex Ha\myhline}

{<JInnn> 0 Ha\myhline}

<J1000a> 02 + hv = 03P + 03P t{ZUpSETrGIE Jx(ip_02)5 {ec3uct

<J1001a> 03 + hv = 01D + 02 ¢ {ZUpSETrGdT 3x(ip_01D)s {&23427F

<J1001b> 03 +hv = 03P + 02 t {ZUpSETrGdE jx(ip_03P)s {&2342F

{<Jdennn> H Ha\myhline}

<J2l00a> H20 +hv=H+O0H o {ZUpSEGIE  gx(ip_H20) 5 {e2342

<J210L>  H202 +hv =2 0H t{ZUpSETrGdY jx(ip_H202)5 {22342t

{<J3nnn> N Ha\myhline}

<J3100>  N20
<J3101> No2
<J3102a> NO
<J3103a> NO3
<J3103b> NO3
<J3L04> N205
<J3200>  HONO
<J3201>  HNO3

01D + N2 @ {ZUpSteur  3x(ip_N20)s {e23uz}
NO + 03P @ {ZUpStTrGd:  jx(ip NO2)3 {223u}
N+ 03P @ ZUpStedr  3x(ip_NO)3: {22342}
NOZ + 03P = {ZUpStTred:  jx(ip_NO20)3 {e23uz}
NO + 02 @ {ZUpStTredl  jx(ip_NOOR)3 {2 3us}
NO2 + NO3 = {/SETrGdr  3x(ip_N20S)3 {e23uz}
NO + OH = {ZTrGJb x(ip_HONO): {22342}

NO2 + OH @ {ZStTrGJT jx(ip_HNOD): {223up}

+ o+ o+ o+ o+ o+ o+ o+ o+
>
<

L LU 1 | | A | N | A 1}

<J3202>  HNOY hv = .bE? NO2 + .EB? HO2 + .333 NO3 + .333 OH & {ZStTredr jx(ip_HNOW): {2342t

{<Jlnnn> C Ha\myhline}

<JY41000>  CH300H + hv = CH30 + OH t{ZSETrGIE x(ip_CH300H) 3 {22342t

<J4100La> HCHO +hv = H2 + €O PZSETRGUE x(ip_COH2) s L22342)

<JYL00Lb> HCHO +hv =H+ C0+ HO2 P LZSETrGIT Jx(ip_CHOH) 5 {a23uct

<Jy100e> o2 +hv = C0 + 03P ZSEEJ Gx(ip_C02)5 {eo3udt

<J41003>  CHYy +hy = .42 (H3 + .42 H + 592 H2 + .08kY4 HCHO + .0ABEY 03P + .158Y4 OH + .158Y4 HO2 + .2112 C02 + .1824 €O + .024 H20 + .10 LCARBON : {7StGJr jx(ip_CHW)s {22342t // \chem{(H J}- and

\chem{CH_2}-channels are considered only and with their branching ratios being O0.42 and 0.48. respectively \citep{3058}. \chem{CH}-production is neglected. \chem{CH_2} is assumed to react only with 02
yielding L.44 \chem{H_2} + .18 \chem{HCHO} + .18 \chem{0(A3P)} + .33 \chem{OH} + .33 \chem{HO_2} + .44 \chem{CO_2} + .38 \chem{C0} + .05 \chem{H_20} as assumed in the WACCM model by J. Orlando (Doug

Kinnison. pers. comm. with D. Taraborrelli).

<JYLO004>  CH30NO + hv = (H30 + NO t{ZSETrGIE x(ip_CH3ONO) 5 {22342t

<JY1005>  CH3NO3 + hv = CH30 + NO2 t{ZSETrGIE x(ip_CH3NO3) 5 {22342t

<JYL00E>  CH302N02 + hv = .BE? NO2 + .BE? CH302 + .333 NO3 + .333 CH30 & {ZStTredd jx(ip_CH302N02)s {&2342F // product distribution as for HNOY
<J4L007>  HOCH200H + hv = HCOOH + OH + HO2 P LZSETrGIT Jx(ip_CH300H) 3 {22342

<J41L008>  CH302 + hv = HCHO + OH ¢ {ZSETrGIE Gx(ip_CH302) 5 {22342

<JH1009> HCOOH + hv = C0 + HO2 + OH P ZSETrGIE Jx(ip_HCOOH) 5 {22342

<JYL0L0>  HOCH202NO2 + hv = .ER? NO2 + .Ek? HOCH202 + .333 NO3 + .333 HCOOH + .333 HO2 : {/StTredl jx(ip_CH302N02)5 {e2342)
<J42000>  C2H500H + hv = CH3CHO + HO2 + OH t{ZTrGdY  GxCip_CH300H) 5 {elklr

<JH200La> CH3CHO + hv = CH3 + HO2 + CO {TredY JxCip_CH3CHO) s {e2342F

<J42001b> CH3CHO + hv = CH2CHOH t{ZTrGdY 3x(ip_CH3CHO2VINY) 5 {e31L0F

<J42002>  CH3CO3H +hv = (H3 + OH + C02 TG JxCip_CH3C03H) 5 {22342

<Jy2004>  PAN +hy = .7 CH3CO + .7 NO2 + .3 CHI + .3 C02 + .3 NO3 : {ZTrCJr x(ip_PAN)5 {234, 2hokbh

<J42005a> HOCH2CHO + hv = HCHO + 2 HO2 + CO t{ZTrCdY  3x(ip_HOCH2CHO)*0.83% {ahokb)

<J420050> HOCH2CHO + hv = OH + HCOCH202 t{ZTredY  jx(ip_HOCH2CH0)*0.075 {&hok)
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<J42005¢> HOCH2CHO + hv =
<J42005> HOCH2CO3H  + hv =
<J42007>  PHAN + hv =
<J42008>  GLYOX + hv =
<J42009>  HCOCOH + hv =
<J42010>  HCOCO3H + hv =
<J42011>  HYETHOZH + hv =
<JY2012>  ETHOHNO3 + hv =
<J42013> HOOCH2CO3H + hv =
<J42014>  HOOCH2CO02H + hv =
<J42015>  CH2CO + hv =
<J4201E>  CH3CHOHOOH + hv =
<J42017> NO3CH2CHO  + hv =
\citet .

<J42018>  HOOCH2CHO  + hv =
<J42019>  C2HENO3 + hv =
<J42020> NO3CHZPAN  + hv =
<J42021>  (2H502N02  + hv =
\citep .

<J43000>  IC3H?PO0H + hv
<J43001>  CH3COCH3 + hv
<J43002>  ACETOL + hv
factor. the quantum yield of
<J43003>  MGLYOX + hv
<J43004>  HYPERACET + hv
<J43005>  HOCH2COCH200H + hv
<J43005>  IC3H?NO3 + hv
<J43007>  NOA + hv
<J43009>  HYPROPOZH + hv
<J43010>  PR202HNO3 + hv
<JH3011>  HOCH2COCHO + hv
<J430L2>  ALCOCH200H + hv
<J43013>  ALCOCH200H + hv
<J43014> HCOCH2CHO + hv
<J430L5>  HCOCH2CO2H + hv
<J430LE>  HOC2H4CO3H + hv
<J43017> C33C0 + hv
<J430L8>  CH3COCO2H + hv
of the acetaldehyde channel is
<J43019>  CH3COCO3H + hv
<J43020>  CH3CHCO + hv
<J43021>  PROPOLNO3 + hv
<J43022>  CH3COCH202N02 + hv
<J43023>  NC3H?00H + hv
<J43024>  NC3H?NO3 + hv
in the MCM \citep .
<J43025a> C2H5CHO + hv
<J43025b> (2H5CHO + hv
<J43025> PPN + hv
<J4y3027>  C2H5CO3H + hv
<J43028a> HCOCOCHZ00H  + hv
<J43026b> HCOCOCHZ00H  + hv
<J43200> HCOCH2CO3H + hv
<J43400> C3DIALOOH + hv
<J43401> C320H13CO + hv
<J43402> HCOCOHCO3H + hv
<J44000a> LCHHTOOH + hv =
<J44000b> LCHHTOOH + hv =
<J4400L> MWK + hv =
<J44002>  MEK + hv =
<J44003>  LMEKOOH + hv =

CH30H + CO

HCHO + HOZ + OH + (02
-7 HOCH2CO + .7 NO2 +
2 (0 + 2 Ho2

2 HO2 + CO + CO2

Ho2 + CO + OH + (02
HOCH2CHZ20 + OH

HOZ2 + 2 HCHO + NO2

OH + HCHO + €02 + OH
OH + HCHO + HO2 + (02
4002+ 8 H+ W34 Q0+
CH3 + HCOOH + OH

HO2 + CO + HCHO + NoO2

OH + HCHO + CO + HO2
CH3CHO + HO2 + NO2

-7 NO3CH2C03 + .7 No2 + .3 HCHO +
-333 NO3 +

-BB7? NO2 + .bb7 C2H502 +

CH3COCH3 + HO2 + OH

considered to be
CH3CO + OH + €02
CeHy + CO

CH3CO + HCHO + NO3
C2H5CHO + HO2 + OH
C2H5CHO + NO2 + HO2

C2H502 + Ho2 + CO
PROPENOL

-7 (2H5C03 + .7 NO2 +
C2H502 + €02 + OH
HOOCH2C03 + CO + HO2
HCOCO + HCHO + OH
HCOCH202 + CO2 + OH
GLYOX + CO + HOZ + OH
GLYOX + HOZ + HOZ + CO
GLYOX + HO2 + €02 + OH
OH + (3H?CHO + HOZ :

OH + .b3b MEK + .bB3b HOZ +

.5 (3Hb + .5 CH3CO + .5 HCHO + CO +

CH3CO + C2H502
-b2 CH3CO + .b2 CH3ICHO +

.3 HCHO +
: x(ip_6LYOX)3

234 OH +

HOCH2CHO + HCHO + HO2 + NO2 =

-3 (2H502 +

-38 HCHO +
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jx(ip_HOCH2CHO)*0.104
jx(ip_CH300H) 3
.3 HO2 + .3 €02 +.3 NO3 Jx(ip_PAN)5 // It is assumed that J(\kpp ) is the same as J(\kpp ).
Jx(ip_MGLYOX) 5
jx(1p_CHI0OH) +jx (ip_HOCH2CHO) 5
jx(ip_CH300H) 5
J_TC3H?NO3A
2% jx (1p_CH300H) 3
jx(ip_CH300H) 5
.34 HO2 + .1k HCHO +
jx(ip_CHI0O0H) 3

(jx(ip_C2HENO3)+jx (1p_CH3CHO) )% (jx (1p_NOA)+LE-10)/(0.59%J_IC3H?NO3+ jx (ip_CH3COCH3)+1E-10)4

<16 03P + .1 HCOOH + CO J_ketenex 0.3k

// Enhancement of J according to

x(1p_CH300H)+jx (1p_HOCH2CHO) 3
x(1p_C2HENOT) 3
JINO2 + .3 C02 + .3 NO3 :
.333 CH3CHO + .333 Ho2 :

x(ip_PAN) 3
jx(1p_CH302N0R) 3

// It is assumed that J(\kpp ) is the same as J(\kpp ).
// In analogy to what is assumed for \kpp photolysis as in

jx(ip_CHIOOH) 3

= (H3C0 + CH3 jx(ip_CH3COCH3I) 5

= .5 CH3CO0 + .5 HCHO + .5 HOE + .5 HOCH2CO + .5 CH3 J_ACETOLA // Following \citet 1 we use J(\kpp ) = \code . As an additional
0.E5 is taken from \citet

= (H3CO + CO + HO2 Jx(ip_MELYOX) 5

= (H3CO + HCHO + OH jx(ip_CH300H)+J_ACETOLA

= HOCH2CO + HCHO + OH Jx(ip_CH300H)+J_ACETOLA

= (H3COCH3 + NO2 + HO2 J_IC3H?NO3 // Following \citet 1 we use J(\kpp ) = \code

= (H3CO + HCHO + NO2 Jx(ip_NOA) 5

= (H3CHO + HCHO + HO2 + OH jx(ip_CH300H) 3

= NOA + HO2 + OH Jx(ip_CH300H) 5

= HOCH2CO + CO + HO2 Jx(ip_MGLYOX) 3

= HCOCO + HCHO + OH jx(ip_CH300H)+J_ACETOLA

= HOOCH2C03 + CO + Ho2 JXC(ip_MELYOX) 3

= HCOCH202 + Ho2 + CO jx(1ip_HOCH2CHO)*2. 5

= HCOCH202 + €02 + HO2 Jx(ip_HOCH2CHO) 3

= HOCH2CH202 + C02 + OH Jx(ip_CH300H) 5

= HCOCO + HO2 + CO : 2% jx (1p_MGLYOX) 5

= .32 CH3CHO + .1k CH2CHOH + .54 CO02 + .38 CH3CO + .38 HO2 + .38 C02 + .07 CH3CO2H + .07 CO + .05 CH3CO + .05 CO + .05 OH = JX(IP_CH3C0C02H) 5 // One third

CH2CHOH accordlmg to Hjorth (2002) EUPHORE Report.

JXC(IP_MGLYOX) +jx (ip_CH300H) 3
J_ketenexO.3kx2. 5
J_TC3H?NO3A
jx(ip_CH302N02)+jx (ip_CH3COCH3) 5
Jx(ip_CH300H) 5
0.59%J_IC3H?NO3s // Assuming J(\kpp ) = 0.59 $\timess J(\kpp ). consistent with the photolysis rate coefficients used
jx(ip_C2H5CHOBHCO) 5 // Photolysis frequencies very similar to the ones of \kpp .
jx(ip_C2H5CHOZENOL) 5 // Photolysis frequencies very similar to the ones of \kpp
.3 €02 + .3 NO3 jx(ip_PAN)3
Jx(ip_CH300H) 5
Jx(ip_MGLYOX) 3
Jx(ip_HOCH2CHO) +jx (1p_CH300H) 5
Jx(ip_HOCH2CHO) +jx (ip_CHIOOH) 5
jx(1p_HOCH2CHO)*2+ jx (ip_CH300H) 5
jx(ip_HOCH2CHO) %23
Jx(ip_CH300H) 3

// KDEC C3DIALO s\rightarrows GLYOX + CO + HO2

Jx(lp CH300H)* (k_p/ (k_p+k_s))3
.3kl CH3ICHO +

.3kl C2H502 : Fx(ip_CH300H) % (k_s/ (k_p+k_s))3
.5 HoR : Fx(ip_MVK) 3
0-42%jx(ip_CHOH)3

.36 €02 + .38 HOCH2CHZ02 + OH : Jx(ip_CH300H)+0.42% jx (ip_CHOH) 3
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<J44004>  BIACET + hv = 2 (H3C0 t {ZTrGJ} 2.15%jx(ip_MGLYOX)5 // It is assumed that J(\kpp{BIACET}) is 2.15 times larger than J(\kpp{MGLYOX}). consistent with the photolysis rate
coefficients used in the MCM \citep{24l9}-.

<J44005a> LCHHANO3 + hv = NO2 + C3H?CHO + HOE P AZTrGdY J_IC3HNO3* (k_p/(k_p+k_s))y // It is assumed that J(\kppiLCHHINO3}) is the same as J(\kppLIC3H?NOZ})
<J44005b> LCHHANO3 hv = NO2 + MEK + HO2 @ {%TrGJr J_TC3HPNO3*(k_s/(k_p+k_s))3 // It is assumed that J(\kppl{LCHHINO3}) is the same as J(\kppLIC3H?NOZH).
<J44005>  MPAN hv = .7 MACO3 + .7 NO2 + .3 MACO2 + -3 NO3 ¢ {ZTrGdY jx(ip_PAN)3 // It is assumed that J(\kpp{MPAN}) is the same as J(\kpp{PAN})

MGLYOX + HO2 + OH  + C02 ¢ {xTrGJr jx(ip_CH300H) 5 {e2419)

CH3CO + HO2 + HCOCO3H : {%TrGJr J_ACETOL: {2419k

<J44008>  MACR hv = .5 MACO3 + .5 CH3CO + .5 HCHO + .5 CO + HO2 & {ZTrGJE jx(ip_MACR): {&2342%

<J44009>  MACROOH + hv = MACRO + OH = {ZTrGJl jx(ip_CH300H)+2.77%jx (ip_HOCH2CHO) 5 {23031F // It is assumed that JO\kpp{MACROOH}) is 2.77 times larger than J(\kpp{HOCHZCHO})+ consistent with the
photolysis rate coefficients used in the MCM \citep{241l73}.

+

+

<J44007a> CO2H3CO3H  + hv

<J44007b> CO2H3CO3H  + hv
+

<J440L0>  MACROH + hv = ACETOL + CO + HO2 + HO2 & {ZTrGJ} 2.77%jx(ip_HOCH2CHO)5 // It is assumed that J(\kpp{MACROH}) is 2.77 times larger than J(\kpp{HOCHZCHO}). consistent with the photolysis rate
coefficients used in the MCM \citep{241l9}.
<JH40LL> MACO3H + hv = MACO2 + OH ¢ {ZTrGdY jx(ip_CH300H) 5 {23031

<JHH0LE> LHMVKABOOH + hv
<J44013>  CO2H3CHO + hv

.12 MGLYOX + .12 HO2 + .88 CH3CO + .88 HOCH2CHO + .12 HCHO + OH @ {%TriJr jx(ip_CH300H)+J_ACETOL: {e3031F

MGLYOX + CO + HO2 + HO2  : {/TrGdd jx(ip_HOCH2CHO)+J_ACETOLY {23031

<JYHOIY>  HOL2C03CH  + hv = CH3CO + HOCH2CHO + HO2 : {%TrGJ} J_ACETOLY {22419+

<J44015>  BIACETOH + hv = (H3C0 + HOCH2CO ¢ {ZTrGJYT 2-15%jx(ip_MGLYOX)s // It is assumed that J(\kpp{BIACETOH}) is 2.15 times larger than J(\kpp{MGLYOX}). consistent with the photolysis rate
coefficients used in the MCM \citep{241l9}.

<JYHOLE>  HCOCCH3CO  + hv = .5 OH + .5 CH3CHO + CO + .5 CH3CHCO + .5 €O t {ZTrCr J_KETENES {e30317F

<JYH0L7a> CH3COCHCO  + hv = .0192 CH3COCO2H + .1848 H202 + .2208 MGLYOX + .3k OH + .3k CO + .5k CH3CO + .2 CH3CHO + .2 €02 + .2 HCHO + .2 HO2 + CO ¢ {/TrGh J_KETENExO.53 {23041-2419F // CO-channel
yielding \chem{CH_3COCH} which upon reaction with \kpp{02} produces an excited (riegee Intermediate assumed to be similar to MGLOOA in MCM. MGLOOA is produced also in other reactions and is substituted by
its decomposition products. Furthermore. the stabilized C(riegge Intermediate is assumed to solely react with water.

<JUH0L7b> CH3COCHCO  + hv = CH3CHCO + CO ¢ {ZTrGr J_KETENEXO.535 {23031F

<J440LBa> C023C3CHO  + hv = CH3CO + 2 CO + HoZ ¢ {ZTrGd} Jx(ip_MGLYOX) s {23031F

<J4H0LED> C023C3CHO  + hv = HCOCO + CH3CO ¢ {ZTrGd} 2.15% jx (ip_MELYOX) s {e3031F

<JHH0LT> CH3COCOCO2H + hv = CH3CO + CO + CO2 + HO2 ¢ {ZTrGd} 3.15%jx (ip_MGLYOX) s {230317F

<J44020a> BIACETOOH  + hv = CH3CO + OH + HCHO + CO P AZTrGdTert 3x(1p_CH300H) +J_ACETOLS {2cHlr

<J44020b> BIACETOOH  + hv = CH3CO + HCOCO P {ZTrGdTert 2.15%3x (1p_MGLYOX) s {24l r

<J44021>  CH4O0H + hv = HCOCH2CHO + C02 + HO2 + OH @ {VTrGdTert jx(ip_CH300H) 5 {ec4ldr

<Jyy0ze>  CY4L3C000H  + hv = HCOCH2C03 + HCHO + OH 2 {ZTrGdTert 3x(1p_CH300H) +jx (1p_HOCH2CHO) +J_ACETOLY {&2419F

<J44023a> CHCODIAL + hv = CHOCOCH202 + HO2 + CO P {ZTrGdTer: Jx(ip_HOCH2CHO) 3 {eculqr

<J44023b> CYCODIAL + hv = HCOCH2C03 + Ho2 + €O PTG Ter: Ix(1p_MGLYOX) 5 {e2ulq

<Jyy024> 312C0C03H  + hv = CHOCOCH202 + CO2 + OH P ZTrGdTerd 3x(1p_CH300H) +jx (1p_MGLYOX) 5 {ecildr

<J44025>  LMEKNO3 + hv = .b2 CH3C0 + .b2 CHICHO + .38 HCHO + .38 (02 + .38 HOCH2CH202 + NO2 & {ZTrGJE jx(ip_MEKNO3)5 {e3l4k. 3031F // J values only for the secondary nitrate.

<J44025>  MVKNO3 + hv = CH3CO + HOCH2CHO + NO2 ¢ {ZTr6d} jx(ip_MEKNO3)s {&314k- 3031} // Like for LMEKNO3 photolysis

<J44027> MACRN + hv = ACETOL + CO + HO2 + NO2 P AZTrGIT (2.84xJ_TC3HPNOIF+jx (1p_CH3CHO) )% (jx (ip_MEKNO3)+1E-10)/(J_TC3H?NO3+0.42% jx (ip_CHOH)+1E-10)5 {&31L&. 30311 //  2.84xJ\_IC3H?NO3 like for
other tertiary alkyl nitrates (see J4505). Enhancement of J according to \citet{3lk&}.

<Ju4028>  TCYHIANO3 + hv = (H3COCH3 + CH3 + NoO2 P AZTrG)Y 2.8YxJ_TC3HPNO3Y {23031

<J44029>  TCYHIOOH + hv = (H3COCH3 + CH3 + OH P AZTrGdY jx(ip_CH300H) 5 {230317F

<J44030>  IBUTOLBNO3 + hv = CH3COCH3 + HCHO + HOZ2 + NO2 & {ZTrGJ) 2.84%J_IC3H?NO3: {e3031)

<J4403L>  IBUTOLBOOH + hv = CH3COCH3 + HCHO + HO2 + OH @ {ZTrGJF jx(ip_CH300H): {23031

<J44032>  LBUTIENOOH + hv = C2H5CHO + HCHO + HOZ2 + OH P AZTrGdY jx(ip_CH300H) 5 {230317F

<J44033>  LBUTIENNO3 + hv = C2HSCHO + HCHO + HO2 + NO2 & {ZTrGJ) J_IC3H?NO3s (230317

<J44034> BUT20LOOH  + hv = 2 CH3CHO + HO2 + OH PTG Jx(ip_CH300H) 5 {230317F

<J44035> BUT20LNO3  + hv = 2 CH3CHO + HO2 + NO2 ¢ ZTr6dY J_TIC3HPNO3S {23031k

<J4403L>  BUT20LO + hv = CH3CO + HOCH2CO P {ZTrGJY J_ACETOLS {23031F

<J44037a> C3H?CHO + hv = NC3H?02 + CO + HO2 PTG Jx(ip_(3H?PCHOZHCO) 5 {23031

<J44037b> C3H?CHO + hv = (2H4 + CH2CHOH t {ZTr6J} jx(ip_C3H?CHORVINY) S {23031} // Channel which produces just vinyl alcohol and not a larger enol via keto-enol photo-tautomerization.
<J44038>  IPRCHO + hv = IC3H?02 + CO + HO2 ¢ {ZTrGdl 3x(ip_IPRCHOZHCO) 3 {e30317F

<JH4039>  ICYHINO3 + hv = IPRCHO + NO2 P AZTrGdY J_TIC3HPNO3S {23031k

<JHHO40>  ICYHTOOH + hv = IPRCHO + HO2 + OH P {ZTrGdl 3xCip_CH300H) 5 {23031F

<J44041> PERIBUACID + hv = IC3H?02 + CO2 + OH P ZTrGdY Jx(ip_CH300H) 5 {230317F

<Jy4042>  PIPN + hy = .7 IPRCO3 + .7 NO2 + .3 IC3H?02 + .3 C02 + .3 NO3 = {/TrGJr jx(ip_PAN)3 {23031+ 2342 2kekh

<J4HO43>  HVMK + hv = MGLYOX + CO + 2 OH ¢ {ZTrGJ} jx(ip_PeDIONE2Y)5 {83031~ 3184- 3185- 318k} // The resulting vinyl peroxy radical is assumed to mostly form with \kpp{HOZ2} a labile
hydroperoxide (see ketene formation). The products are further simplified.

<JYH04LE> HMAC + hv = HCOCCH3CO + 2 OH ¢ {ZTrGd} jx(ip_PeDIONE2Y)5 {83031~ 318Y4. 3185- 318k} // 1.5-H-shift for the resulting vinyl peroxy radical assumed to be dominant.
<J4H045a> CO2C3CHO + hv = CH3COCHZ02 + HO2 + CO P {ZTredl Jx(1p_C2H5CHOZHCO) 3 {ecHlar

<J44045b> CO2C3CHO + hv = HWMK ¢ {ZTredr jx(ip_C2HSCHOZENOL) 5 {23151+ 3031

<J4404ka> IBUTDIAL + hv = CH3CHO + CO + HO2 + C02 + H20 : {%Tr6ll jx(ip_C2H5CHOZHCO)*2.5 // Simplified oxidation.

<J4404Eb> IBUTDIAL + hv = HMAC P {ZTrGd} Jx(1p_C2HSCHOZENOL)*2.5 {e3lkl- 30311

<J44200>  IBUTALOH + hv = CH3COCH3 + HO2 + HO2 + C0 ¢ {ZTrGdTery J_ACETOLS {e2419F
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t EMAC/MOM mechanism equations 41/45
IPRHOCO3H  + hv = CH3COCH3 + HO2 + C02 + OH Jx(ip_CH300H) 5

MALDIALOOH + hv = (320H13CO + CO + OH + HO2 : Jx(ip_HOCH2CHO) 25

MALDIALOOH + hv = GLYOX + GLYOX + HOZ2 + OH Jx(ip_CH300H) 3 // KDEC MALDIALO s\rightarrows GLYOX + GLYOX + HOZ2

BZFUOOH + hv = COL4O3CHO + HO2 + OH jx(ip_CH300H) 5 // KDEC BZFUO s\rightarrows COL403CHO + HOZ2

HOCOCHDIAL + hv = HCOCOHCO3 + HO2 + CO : Jx(ip_MGLYOX)+jx (ip_HOCHZCHO) 5

NBZFUOOH + hv = .5 CO1403CHO + .5 NO2 + .5 NBZFUONE + .5 HO2 + OH : Jx(ip_CH300H) 3 // KDEC NBZFUQ  s\rightarrows .5 COL403CHO + .5 NO2 + .5 NBZFUONE + .5 HO2
MALDALCO3H + hv = HCOCO3H + HO2 + CO + HO2 + CO : Jx(ip_MACR) %

MALDALCO3H + hv = .b MALANHY + HOZ2 + .4 GLYOX + .4 CO + .4 CO2 + OH : jx(ip_CH300H) 3 // KDEC MALDIALCOZ2 #\rightarrows .b MALANHY + HO2 + .4 GLYOX + .4 CO
EPXDLCOZH  + hv = (3DIALOZ2 + C02 + HO2 : 2. 77x jx(ip_HOCHZCHO) 5

MALDIAL + hv = .4 BZFUONE + .b MALDIALCO3 + .k HO2 Jx(1p_N02)*0.145

MALANHYOOH + hv = HCOCOHCO3 + CO2 + OH jx(ip_CH300H) 3 // KDEC MALANHYO $\rightarrows HCOCOHCO3

EPXDLCO3H  + hv = (3DIALOZ2 + OH + €02 Jx(1p_CH300H) +2.77% jx (1p_HOCH2CHO) 5

CO2CHDIAL  + hv = CO + CO + HO2 + HO2 + CO + CO Jx(1p_MGLYOX)x235

MALDALCOZ2H + hv = HCOCO2H + HO2 + CO + HO2 + CO Jx(ip_MACR) A

EPXCHDIAL  + hv = (3DIALOZ2 + CO + HO2 2. 77x jx(ip_HOCHZCHO) %21

COL403CHO  + hv = HO2 + CO + HCOCH202 + €02 Jx(1p_MGLYOX) 3

MECOACEOOH + hv = CH3CO + HCHO + CO2 + OH jx(ip_CH300H) 3 // KDEC MECOACETO $\rightarrows CH3C03 + HCHO

LISOPACOOH + hv = LISOPACO + OH : Jx(ip_CH300H) 3

LISOPACNO3 + hv = LISOPACO + NO2 0.59%J_IC3H?NO3s // It is assumed that J(\kpp ) = 0.59 $\timess J(\kpp )2 consistent with the photolysis rate coefficients used in
citep

ISOPBOOH + hv = MK + HCHO + HO2 + OH Jx(ip_CH300H)

ISOPBNO3 + hv = MK + HCHO + HOZ2 + NO2 2.84%J_TC3H?NO3s // It is assumed that J(\kpp ) = 2.84 s\timess J(\kpp ). consistent with the photolysis rate coefficients
he MCM \citep

ISOPDOOH + hv = MACR + HCHO + HO2 + OH jx(ip_CH300H) 5

ISOPDNO3 + hv = MACR + HCHO + HO2 + NO2 J_IC3H?NO3y // It is assumed that J(\kpp ) is the same as J(\kpp ).
NISOPOOH + hv = NCHCHO + HO2 + OH jx(ip_CH300H) 3

NCHCHO + hv = LHCYACCO3 + NO2 : (-59%J_TC3H?NO3+jx (1p_MACR) I*x( jx (ip_MEKNO3)+1E-10)/(J_TIC3H?NOI+D.U2x jx (1p_CHOH)+1E-10) 1
0.59%J\_IC3H?NO3 like for other primary alkyl nitrates (see J4503). Enhancement of J according to \citet .

LNISOOH +hv = NOA + OH + .5 HOCHCHO + .5 CO + .5 HO2 + .5 €02 : jx(ip_CH300H) 3

LHCYACCHO  + hv = .5 LHCHACCO3 + .5 HO2 + .5 €O + .5 OH + .25 MACRO2 + .25 LHMVKABOZ2 jx(ip_MACR) 3

LC57800H + hv = .25 ACETOL + .75 MGLYOX + .25 HOCHCHO + .75 HOCH2CHO + .75 HO2 + OH Jx(ip_CH300H)+ 2.77% jx (1p_HOCH2CHO) 5

LHCYACCO3H + hv = OH + .5 MACRO2 + .5 LHMVKABOZ + OH + €02 : J_HPALD3

LCSPANL?1S  + hv = .7 LHCYACCO3 + .7 NO2 + .15 MACRO2 + .15 LHMVKABOZ + .3 €02 + .3 NO3 : Jx(ip_PAN) 3

HCOCS +hv = .65 CH3 + .B5 CO + .BE5 HCHO + .35 OH + .35 CH3COCH202 + HOCH2CO = 0. 5xjx (ip_MVK) 3 // Consistent with the MCM \citep 1 we assume that J(\kpp ) is half
as J(\kpp ). With exeption of \kpp the products of \kpp decomposition without \kpp .

C5900H + hv = ACETOL + HOCH2CO + OH : J_ACETOL+jx (ip_CH300H) 3

C511.00H + hv = CH3C0 + HCOCH2CHO + OH Jx(ip_CH300H)+jx (ip_HOCHZCHO) 5

C023CHCHO  + hv = BIACETO2 + HO2 + CO Jx(ip_HOCH2CHO) 5

C023CHCHO  + hv = CH3CO + HCOCH2C03 2.15xjx(ip_MGLYOX)

C023CHCO3H + hv = BIACETO2 + €02 + OH Jx(ip_CH300H)+jx (ip_HOCHZCHO) 5

C51200H + hv = (51302 + OH Jx(ip_CH300H)+jx (ip_HOCH2CHO) 3

C0L3CHCHO  + hv = CHOC3C002 + CO + HO2 Jx(1p_HOCH2CHO) X2 5

C51300H + hv = GLYOX + HOC2H4C03 + OH Jx(ip_CH300H)+ jx (ip_HOCHZCHO) 5

(513C0 + hv = HOCZHHCO3 + HO2 + CO + (0 Jx(1p_MELYOX)+2. L5x jx (ip_MGLYOX) 3

C51400H + hv = C013CHCHO + HO2 + OH Jx(1p_CH300H) +jx (ip_HOCHZCHO)*2. 3

C514N03 + hv = C013CHCHO + HO2 + NO2 J_IC3H?NO3+jx (ip_HOCH2CHO)*2. 5

ZCODCE2IDBCOOH + hv = OH + CO + HVMK + OH J_HPALDXO.Ex0. 55

ZCODC23IDBCOOH  + hv = OH + CO + (H3CO + HOCH2CHO J_HPALD*O.Lx0. 55

ZCODC23IDBCOOH  + hv = OH + CO + HMAC + OH J_HPALD*O.4x0. 55

ZCODC2IDBCOOH + hv = OH + CO + CO + ACETOL + HO2 J_HPALDxO.Y4x0. 55

ZCO3HC23DBCOD  + hv = .b2 EZCH3CO2CHCHO + .38 EZCHOCCH3CHOZ + OH + CO2 J_HPALD+

CLOOHC200HCH0D + hv = HYPERACET + OH + 2 CO + HO2 2. 7?xJX(IP_HOCH2CHO) 5

CLOOHC200HCHOD + hv = .5 HYPERACET + .5 HOCHCHO + .5 CO2H3CHO + .5 HCHO + 1.5 OH 2+ %JX(IP_CH300H) 5

DBLOOH + hv = DBLO + OH JX(IP_CH300H) 5

DB20OH + hv = .48 ACETOL + .52 HOCH2CHO + .52 MGLYOX + .48 GLYOX + HO2 + OH JX(ip_CH300H) 5

CLODC2OOHCHOD  + hv = MGLYOX + HOCHCHO + OH JX(ip_CH300H) 3

CLODC2OOHCHOD  + hv = CO2H3CHO + CO + HO2 + OH 2-*2. 77xJX(IP_HOCH2CHO) 5

ZCODC23IDBCOD  + hv = .5 CH3COCHCO + .5 HCOCCH3CO + CO + HO2 + OH Jx(ip_N02)*0.1x0. 55 //

DBINO3 + hv = DBLO + NO2 J_TC3H?NO34

CHOC3CO00H  + hv = CHOC3C002 +C02 + OH Jx(ip_CH300H) + jx (ip_HOCHZCHO)+J_ACETOLS
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EMAC/MOM mechanism equations

LMBOABOOH
LMBOABOOH
MBOACO
MBOCOCO
LNMBOABOOH
LNMBOABOOH
NCHOHCO3H
C54CO
(5134CO20H
CSDIALOOH
C5COLH4O0H
CSDICARB
MC30DBCOZH
ACCOMECHO
MMALNHYOOH
CSDICAROOH
NTLFUOOH
C5COL400H
.17 €O +
TLFUOOH
ACCOMECO3H
CSDIALCO
CE14NO3
CEI1400H
C0235C5CHO
C0235CLOOH
PHENOOH
CkCO4DB
C5C02DCO3H
NDNPHENOOH
BZBIPERNO3
HOCEHUNOZ
CPDKETENE
C5COOHCO3H
BZEPOXMUC
NPHENLOOH
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(615C0200H
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BZOBIPEROH
BZBIPEROOH
NBZQOO0H
CATECLOOH
(k125C0
DNPHENOOH
BZEMUCCO3H
CEH500H
BZEMUCOOH

-5 (3DIALOZ
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hv
hv
hv
hv
hv
hv
hv

.17 €02

hv
hv
hv
hv
hv

hv

HOCH2CHO + CH3COCH3 + HO2 + OH

IBUTALOH + HCHO + HO2 + OH

HCHO + HOZ + IPRHOCO3

C0 + HO2 + IPRHOCO3

NO3CH2CHO + CH3COCH3 + HOZ2 + OH

IBUTALOH + HCHO + NO2 + OH

IBUTALOH + CO2 + NO2 + OH

HOo2 + CO + CO + CO + CH3CO

C023C3CHO + HO2 + CO + HO2

MALDIAL + CO + HOZ2 + OH

CH3CO + HCOCO2H + HO2 + CO :
-b C5C01402 + .k HO2 + .4 TLFUONE :

CH3COCO2H + HO2 + CO + HO2 + CO

MECOACETOZ + HO2 + CO

C02H3C03 + €02 + OH

MGLYOX + GLYOX + HO2 + OH

ACCOMECHO + NO2 + OH

.83 MALANHY + .83 CH3 + .17 MGLYOX + .17 HO2 +

ACCOMECHO + HO2 + OH
MECOACETOZ + CO2 + OH
MALDIALCO3 + CO + HO2
C023CHCHO + HCHO + HO2 + NoO2
CO23CHCHO + HCHO + HO2 + OH
C023CHC03 + CO + HO2
C023CHCO3 + HCHO + OH

71 MALDALCOZH + .71 GLYOX + .29 PBZQONE + HO2 + OH :

C4C02DBCO3 + HO2 + CO
CH3CO + €33C0 + €02 + OH
NC4DCOZH + HNO3 + CO + CO + NO2 + OH

GLYOX + HOZ2 + .5 BZFUONE + .5 BZFUONE + NO2 :

HONO + CPDKETENE
€02 + €O + 2 HO2 + MALDIAL
HOCOCHDIAL + HOZ + CO + CO2 + OH

.5 CSDIALO2 + 1.5 HO2 + 1.5 CO + .5 MALDIAL :

NPHENLO + OH

HCOCOHCO3 + C3DIALOZ

CSDIALO2 + €02 + HO2

NC4DCO2H + HCOCO2H + NO2 + OH
CSDICARB + CO + HO2 + OH
MALDALCO2H + GLYOX + OH + NO2
NC4DCO2H + HCOCO2H + HOZ + OH
C5C020HCO3 + OH

MALDIALCO3 + GLYOX + HO2

GLYOX + HOZ2 + .5 BZFUONE + .5 BZFUONE + OH :

CbCO4DB + NO2 + OH

CATECLO + OH

C5C01402 + CO + HO2

NC4DCO2H + HCOCOZH + NOZ2 + OH
C5DIALO2 + CO2 + OH

CBH50 + OH

-5 EPXCHDIAL + .5 GLYOX + .5 HO2 + .5 C3DIALO2 + .5 (320H1L3CO + OH :
-5 (320H13C0

hv = EPXCHDIAL + NO2 + GLYOX + HOZ

hv
hv
hv
hv
hv
hv
hv

HONO + NCPDKETENE

€02 + €O + 2 HO2 + NC4DCOcH
CHOC3COC03 + CH3CO :
C0235Ck02 + CO2 + OH
C0L3CHCHO + CH3CO + OH
(72202 + OH

CH3COCH3 + C4402 + OH

x(ip_CH300H) %175
jx(ip_CH300H)*.331

J_ACETOL?

x(ip_MELYOX) 3

jx(ip_CH300H)%.h53
x(ip_CH300H)*.353

x(ip_CH300H) 3
Fx(ip_MELYOX)+2. 15% jx (ip_MELYOX)*23
x(1p_HOCH2CHO) +2.15% jx (ip_MGLYOX)
x(1p_CH300H)+3x (ip_MACR) 3
Fx(ip_MVK) 3
x(1p_No2)¥0.23
x(ip_MACR)3
jx(ip_HOCHZCHO) 3
x(ip_CH300H) 3
x(1p_CH300H)+3x (ip_HOCH2CHO)+J_ACETOL
x(ip_CH300H) 3 // KDEC NTLFUO
.17 €O + .17 C02 + OH :

jx(ip_CH300H) 5

jx(ip_CH300H) 5

Jx(ip_MGLYOX)+jx (ip_MACR) 3

2.15%jx (ip_MGLYOX) 3

jx(ip_CH300H)+2. 15% jx (ip_MGLYOX) 3

Jx(ip_MGLYOX) 5

jx(ip_CH300H)+2. L5% jx (ip_MGLYOX) 3

Jx(ip_CH300H) 5

Jx(ip_MGLYOX) %235

x(ip_CH300H)+jx (1p_MGLYOX) 3
Jx(ip_CH300H) 5
J_TC3H?NO3

jx (1p_HOCEHUNOR) 5

x(ip_CH300H) 3
4.E3%ix(ip_MVK)*0.14
x(ip_CH300H) 3
x(1p_HOCH2CHO ) %2+J_ACETOL S
x(ip_MACR) 3
x(ip_CH300H) 3
Fx(1p_MVK)+jx (ip_CH300H) 3
J_ICIHNOI + jx(ip_CHIOOH)3
x(ip_CH300H) 3
x(ip_CH300H) 3
J_ACETOL?
x(ip_CH300H) 3
x(ip_CH300H) 3
x(1p_CH300H) 3
Fx(1p_MELYOX)+3x (ip_MVK) 3
x(ip_CH300H) 3
x(1p_CH300H)+3x (ip_MACR) 3
x(ip_CH300H) 3

2. 77% jx (1p_HOCHZCHO) 5
jx (1p_HOCEHYNOR) 5
J_KETENES //new channel

2.15%jx(1p_MELYOX) 5
x(1p_CH300H)+2. 15% jx (ip_MGLYOX) 3
% (1p_CH300H)+jx (ip_HOCHZCHO) 3
x(ip_CH300H) 3

x(ip_CH300H) 3

// KDEC TLFUONE s\rightarrows .b C5C01402 +

// KDEC MMALANHYO £\rightarrows C02H3C03

// KDEC C5DICARBO s\rightarrows MGLYOX + GLYOX + HOZ2
$\rightarrows ACCOMECHO + NO2
jx(ip_CH300H) 5 // KDEC (5COLHCO2  %\rightarrows .83 MALANHY + .83 CH3 + .17 MGLYOX +

// KDEC TLFUO $\rightarrows ACCOMECHO + HOZ

Jx(ip_CH300H) +jx (ip_HOCH2CHO) %25

// KDEC CSDIALO %\rightarrows MALDIAL + CO + HOZ

-b HO2 + .4 TLFUONE

// KDEC PHENO $\rightarrows .71 MALDALCOZH + .71 GLYOX + .29 PBZQONE + HO2

// KDEC NDNPHENO #\rightarrows NCYDCOZH + HNO3 + CO + CO + NOZ2

// KDEC BZBIPERO %\rightarrows GLYOX + HOZ2 +

//new channel created for nitrophenol decomposition
J_KETENES //new channel created for nitrophenol decomposition

-5 BZFUONE + .5 BZFUONE

// KDEC NNCATECO s\rightarrows NCYDCOZH + HCOCOZH + NO2

// KDEC NCATECO s\rightarrows NCYDCOZ2H + HCOCOZH + HOZ
// KDEC PBZQ0 %$\rightarrows C5C020HCO3

// KDEC BZBIPERO %\rightarrows GLYOX + HOZ2 + .5 BZFUONE + .5 BZFUONE
// KDEC NBZQ0 $\rightarrows CkCOYDB + NOZ2

// KDEC DNPHENO #\rightarrows NCYDCOZH + HCOCOZH + NO2

// KDEC BZEMUCO s\rightarrows .5 EPXCYDIAL +
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<J47H00>  TLEPOXMUC — + hv = .5 (E15C0202 + HO2 + CO + .5 EPXCHDIAL + .5 CH3CO : 4.E3xjx(1p_MVK)*0.14

<J4740L>  CEHS5CH200H + hv = BENZAL + HO2 + OH : jx(ip_CH300H) 3 // KROPRIM%02 fast reaction CEH5CH20 = BENZAL + HO2
<Jhyoy02>  CEHS5CHENO3  + hv = BENZAL + HO2 + NO2 : 0.59%J_TC3H7NO3S // KROPRIM%02 fast reaction CEH5CH20 = BENZAL + HO2
<J47403>  BENZAL + hv = HO2 + CO + CLH502 : jx(ip_BENZAL)4

<J4?404>  TLBIPEROOH + hv = .k GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CSDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL + OH : Jx(ip_CH300H) 5 // KDEC TLBIPERQO %\rightarrows .k
GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CGDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL

<J47405>  TLBIPERNO3 + hv = .k GLYOX + .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CGDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL + NO2 : J_IC3H7?NO3 // KDEC TLBIPERO %\rightarrows .k GLYOX
+ .4 MGLYOX + HO2 + .2 ZCODC23DBCOD + .2 CSDICARB + .2 TLFUONE + .2 BZFUONE + .2 MALDIAL

<J4740L>  TLOBIPEROH + hv = (5COL402 + GLYOX + HO2 : J_ACETOLA

<J47407>  CRESOOH + hv = .k C5COIHOH + B8 GLYOX + HO2 + .32 PTLQONE + OH : Jx(ip_CH300H) 5 // KDEC CRESO #\rightarrows .bk& C5COL4OH + .BB GLYOX + HOZ2 + .32 PTLQONE
<J47408a> NCRESOOH + hv = .b& C5COLH40OH + .E& GLYOX + HOZ2 + .32 PTLQONE + OH + NO2 : J_IC3H7?NO3 // KDEC CRESO #\rightarrows .b8& C5COL4OH + .L& GLYOX + HO2 + .32 PTLQONE
<J47408b> NCRESOOH + hv = C5CO0IHOH + GLYOX + NO2 + OH : Jx(ip_CH300H) 5 // KDEC NCRESO #\rightarrows C5COL4OH + GLYOX + NO2
<J47H09>  TOLLOHNOZ  + hv = HONO + MCPDKETENE : jx(ip_HOPh3Me2N02)s // Using J for 3-methyl-2-nitrophenol.

<JHPHL0> TLEMUCCOZH  + hv = (BL5C0202 + €02 + HO2 : jx(ip_MACR) 3

<J474LL>  TLEMUCCO3H + hv = (B15C0202 + C02 + OH : Jx(ip_CH300H)+jx (ip_MACR) 3

<J474Le>  TLEMUCOOH  + hv = .5 C3DIALO2 + .5 CO2H3CHO + .5 EPXCHDIAL + .5 MGLYOX + .5 HO2 + OH : Jx(ip_CH300H) +2.77% jx (1p_HOCH2CHO)+J_ACETOL A // KDEC TLEMUCO #\rightarrows .5 C3DIALOZ2 +
.5 CO2H3CHO + .5 EPXCHDIAL + .5 MGLYOX + .5 HOZ2

<J47413>  TLEMUCNO3  + hv = EPXCUDIAL + NO2 + CH3CO + CO + HOZ2 : 2. 77% jx (1p_HOCH2CHO) +J_ACETOLS

<JHPHIH> TLEMUCCO + hv = (H3CO + EPXCYDIAL + CO + HOZ2 : 2. 77 jx (1p_HOCH2CHO) +2. 15% jx (1p_MGLYOX) 5

<JY47?415>  CEH5CO3H + hv = (EH502 + C02 + OH : Jx(ip_CH300H) 5

<JH7HLE> OXYLLOOH + hv = TOLLO + OH : Jx(ip_CH300H) 5

<J47HL7> MNCATECH + hv = HONO + MCPDKETENE : jx(ip_HOPh3Me2N0O2)s // Using J for 3-methyl-2-nitrophenol.

<J474LA> MCPDKETENE + hv = C02 + CO + 2 HO2 + ZCODC23DBCOD : J_KETENES //new channel

<J47415>  DNCRES + hv = HONO + MNCPDKETENE : jx(ip_HOPh3Me2N02)5 // Using J for 3-methyl-2-nitrophenol.

<J47420>  MNCPDKETENE + hv = €02 + CO + 2 HO2 + NCHMDCOZH : J_KETENES //new channel

<J47421> MCATECLOOH + hv = MCATECLO + OH : Jx(ip_CH300H) 5

<J47422> NPTLROOH + hv = C?7CO4DB + NO2 + OH : Jx(ip_CH300H) 5 // KDEC NPTLQO #\rightarrows C?7CO4DB + NO2

<J47423>  PTLQOOH + hv = (BCO20HCO3 + OH : Jx(ip_CH300H) 5 // KDEC PTLRO #\rightarrows CkCO20HCO3

<J47424> NCRESLO0H  + hv = NCRESLO + OH : Jx(ip_CH300H) 5

<JH7425> MNNCATCOOH + hv = NCYMDCOZH + HCOCO2H + NO2 + OH : Jx(ip_CH300H) 5 // KDEC MNNCATECO #\rightarrows NCUMDCOZH + HCOCOZH + NO2
<J47425> MNCATECOOH + hv = NCHMDCOZH + HCOCO2H + HO2 + OH : Jx(ip_CH300H) 5 // KDEC MNCATECO #\rightarrows NCHMDCOZH + HCOCO2H + HO2
<Ju7427>  C7C0UDB + hv = (5C02DBCO3 + HO2 + CO : Jx(ip_MGLYOX)*235

<J47428>  NDNCRESOOH + hv = NCYMDCOZH + HNO3 + CO + CO + NO2 + OH : Jx(ip_CH300H) 5 // KDEC NDNCRESO #\rightarrows NCYMDCO2H + HNO3 + CO + CO + NO2
<J47429> DNCRESOOH  + hv = NCHMDCOZH + HCOCO2H + NO2 + OH : jx(ip_CH300H) 3 // KDEC DNCRESQO #\rightarrows NCHMDCOZH + HCOCO2H + NO2
<J47430>  CBCOOHCO3H  + hv = (5134CO20H + HO2 + CO + C02 + 0 : Jx(ip_CH300H) 5

<J4s200>  CBLOOH + hv = (51102 + CH3COCH3 + OH : Jx(ip_CH300H)+ jx(ip_HOCHZCHO) 3

<J48201>  CBL200H + hv = (81302 + OH : jx(ip_CH300H) 3

<Jus20e>  CBL300H + hv = (H3COCH3 + (51202 + OH : Jx(ip_CH300H)+jx (ip_MGLYOX) %

<J48203>  C72LCHO + hv = (72102 + CO + HO2 : Jx(ip_HOCH2CHO) 5

<J4s204> CP21C03H + hyv = (72102 + C02 + OH : jx(ip_CH300H) 3

<JuB205>  CBBCOOH + hv = (8902 + OH : Jx(ip_CH300H) 5

<J4B20L>  CB8900H + hv = (81002 + OH : Jx(ip_CH300H)+jx (ip_HOCH2CHO) 5

<J4a207> C8ANO3 + hv = (81002 + NO2 : jx(ip_CH300H) +jx (ip_HOCH2CHO) 5

<Jus208>  CBLO00H + hv = (H3COCH3 + (51402 + OH : Jx(ip_CH300H)+jx (ip_HOCH2CHO) 5

<Jhe209>  CBLONO3 + hv = (H3COCH3 + C51402 + NO2 : 2. B4%J_TC3H?NO3+ jx (ip_HOCH2CHO) 5

<J48210>  CBBCNO3 + hv = (8302 + NO2 : J_TC3H?NO3A

<J48211>  CB500H + hv = (802 + OH : Jx(ip_CH300H)+J_ACETOL

<J48400>  STYRENOOH — + hv = HO2 + HCHO + BENZAL + OH : x(ip_CH300H) 3 // KDEC STYRENO #\rightarrows HOZ2 + HCHO + BENZAL

<J45200>  C96OOH + hv = (9702 + OH : jx(ip_CH300H)+J_ACETOLS

<J49201>  CH700H + hv = (9802 + OH : Jx(ip_CH300H)+J_ACETOL

<J49202>  C9800H + hv = (B1402 + CH3COCH3 + OH : (jx(ip_CH300H) +2.15% jx (1p_MGLY0X) )3

<J49203a> NORPINAL + hv = (8502 + CO + HO2 : jx(ip_PINAL2HCO) 5

<J49203b> NORPINAL + hv = NORPINENOL : Jx(ip_PINALZENOL)A

<J49204>  CB5CO3H + hv = (8502 + C02 + OH : Jx(ip_CH300H)+J_ACETOL

<J45205> C89C0H + hv = .8 C811C03 + .2 (8902 + .2 €02 + Ho2 : jx(ip_HOCH2CHO) 5

<J49205>  CB9CO3H + hv = .8 (81LC03 + .2 (8902 + .2 C02 + OH : jx(ip_CH300H)+jx (ip_HOCH2CHO) 5

<J49207>  C8LLCO3H + hv = (81102 + C02 + OH : Jx(ip_CH300H) 5

<J49208>  NOPINDOOH  + hv = (C89C03 + OH : jx(ip_CH300H) 3

<J40200>  LAPINABOOH + hv = PINAL + HO2 + OH : Jx(ip_CH300H) 5

<JH0201>  MENTHENEONE + hv = ROERLOZ + OH : Jx(ip_CH300H) 5

<J40202>  OHEMENTHENEONE + hv = 10 LCARBON + OH : jx(ip_CH300H) 3
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<J40203a> PINAL + hv = (k02 + CO + HO2 jx(1p_PINAL2HCO) 3

<J40203b> PINAL + hv = PINENOL jx(ip_PINAL2ENOL)A

<J40204>  PERPINONIC + hy = (k02 + CO2 + OH jx(1p_CH300H) +J_ACETOLS
<J40205>  PINALOOH + hv = (10L02 + OH jx(1p_CH30O0H) +jx (ip_HOCH2CHO) 3
<J4020L>  PINALNO3 + hv = (10602 + NO2 J_TC3H?NO3+jx (1p_HOCH2CHO) 5
<J40207>  CLOROOH + hy = (71602 + CH3COCH3 + OH jx(1p_CHI0OH) +jx (ip_HOCH2CHO) 3
<Jy0208>  CLOENO3 + hv = (71602 + CH3COCH3 + NO2 J_TC3H?NO3+ jx(ip_HOCH2CHO) A
<J40209>  CL0900H + hv = (89C03 + HCHO + OH jx(ip_CH300H) +jx (ip_HOCH2CHO) 3
<J40210>  €109C0 + hv = (89C03 + CO + HO2 Jx(1p_MGLYOX)+jx (1p_HOCH2CHO) 3
<J40211>  LNAPINABOOH + hv = PINAL + NO2 + OH Jx(ip_CH300H) 5

<J40212>  BPINAOOH + hv = NOPINONE + HCHO + HO2 + OH jx(ip_CH300H) 3

<J40213>  LNBPINABOOH + hv = NOPINONE + HCHO + NO2 + OH jx(ip_CHI00H) 3

<J40214>  ROOLRLNO3 + hv = ROOLR302 + CH3COCH3 + NO2 2. 84xJ_TCIH?NOI+jx (1p_CH3I00H) 3
<J40215>  ROERINO3 + hv = 9 LCARBON + HCHO + HO2 + NO2 : 2.84xJ_TC3H?NO3A

<JL00D> (12 +hy=Cl+Cl ix(ip_C12)3

<Jbl0o> (1202 +hv =20 jx(ip_€1202)5

<JB101>  0C10 + hy = (10 + 03P jx(ip_0C10)3

<JL200> HCL +hy=Cl+H 3x(ip_HC1)3

<Jb20l>  HOCL +hy = 0H + (1 jx(ip_HOCL)5

<JB300> CINO2  + hv = C1 + NO2 jx(ip_CINO2) 5

<Jb30La> CINO3  + hv = C1 + NO3 Jx(ip_CINOI) 5

<Jb301b> CINO3  + hv = C10 + NO2 Jx(ip_C10NO2) 5

<JBHO0> CH3CL  + hv = C1 + CH3 Jx(ip_CH3CL)5

<JB401> CC14 + hv = LCARBON + Y4 (1 Jx(ip_CC1W) s

<JB402>  CH3CC13 + hv = 2 LCARBON + 3 (1 : jx(ip_CH3C1)4

<Jb500> (FC13 + hv = LCARBON + LFLUORINE + 3 €1 jx(ip_CFC13)5

<Jbh0L> (FeCleg + hv = LCARBON + 2 LFLUORINE + 2 C1 : jx(ip_CF2Cl2) s

<J7000> Bre +hv =Br +Br jx(ip_Bre)s

<J7100> Bro + hv = Br + 03P jx(ip_Bro)s

<J7200>  HOBr + hv = Br + OH jx(ip_HOBr)3

<J7300> BrNO2  + hv = Br + NO2 : jx(ip_BrNo2)s

<J7301> BrN03 + hv = .85 Br + .85 NO3 + .15 Br0 + .15 NO2 : jx(ip_BrN03)s // The gquantum yields are
entire spectrum.

<J7400> CH3Br  + hv = Br + (H3 jx(ip_CH3Br) s

<J740L> CHeBr2 + hv = LCARBON + 2 Br : jx(ip_CHEBre) s

<J7402> CHBr3  + hv = LCARBON + 3 Br : jx(ip_CHBr3)s

<J7500> (F3Br  + hv = LCARBON + 3 LFLUORINE + Br jx(ip_CF3Br)a

<J7L00> BrCl +hv =Br + (1 : jx(ip_BrC1)3

<J7L01> (F2C1Br + hv = LCARBON + 2 LFLUORINE + Br + (1 : jx(ip_CF2C1Br)s

<J7k02>  CH2C1Br + hv = LCARBON + Br + (1 : jx(ip_CH2C1Br)

<J7b03> CHC1EBr + hv = LCARBON + Br + 2 (1 jx(ip_CHC12Br) 3

<J7L04> CHC1Br2 + hv = LCARBON + 2 Br + (1 jx(ip_CHC1Bra) s

<Jaooo> 12 +hy=T1+1 jx(ip_I2)s

<J8lo0> I0 +hv =1+ 03P jx(ip_I0)3

<J8200>  HOI +hv =1+ OH jx(ip_HOI) 4

<J8300>  INO2 + hv = I+ NO2 Jx(ip_INO2) 3

<J8301> INO3 +hv =1+ NO3 jx(ip_INO3) 5

<JBH0D> CH2I2 + hv =2 I+ 2 Ho2 + €0 jx(ip_CH2I2)3

<Jéyil>  CH3I +hv =1+ (H3 : jx(ip_CH3D) 5

<JB402> (3H?I  + hv = 2 LCARBON + I + (H3 : Jx(ip_(3H?I)

<JB4O3> CH2CII + hv = I+ C1 + 2 HO2 + €O ¢ jx(ip_CH2C1D) 4

<J8k00>  ICL +hy =1+l : Gx(ip_IC1)s

<Javoo>  IBr +hv=1+Br jx(ip_IBr)s

<HETZ00> N205 + H20 2 HNO3 khet_St(ihs_N205_H20)3

<HETZ01> N205 2 NO3m_cs + 2 Hp_cs :

khet_Tr(iht_N205)1

// Substituted vinyl alcohol in analogy to \kpp

recommended by \citet

photolysis.

for s\lambda > 300 \unit

$ and used here for the
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HOC1
CINO3
CINO3
N205
HOBr
BrNO3
CINO3
BrNO3
HOC1
HOBr
Hg
Hg0
HoCl
HgCle2
HgBr
HgBre
(1HgB
BrHg0!
C1Hgo
SO+ 0
SO+ 0
S +90
SH + 0
S03 +
0CS +
oS +
0CS +
S02 +
S03 +
AN

+ HC1 = (12
+ HC1 = (12
+ H20 = HOC1
+ HC1 = CINO
+ HBr = Bre
+ H20 = HOBr
+ HBr = Br(l
+ HC1 = Br(l
+ HBr = Br(l
+ HC1 = Br(l
= RGM_cs
= RGM_cs
= RGM_cs
= RGM_cs
= RGM_cs
= RGM_cs
r = RGM_cs
Br = RGM_cs
Br = RGM _cs
2 =802 +
3 =302 +
2 =30 +
2 =0H +
H20 = H2S04
OH =SH +
03P = €0 +
hv = C0 +
hv =30 +
hv = S02 +
+ hv = S03 +

+ H20 khet_St(ihs_HOC1_HC1)4
+ HNO3 khet_St(ihs_CINO3_HC1)3
+ HNO3 khet_St(ihs_CINO3_H20)%
2 + HNO3 : khet_St(ihs_N205_HC1)3
+ H20 khet_St(ihs_H0Br_HBr):
+ HNO3 khet_St(ihs_BrN03_H20)3
+ HNO3 khet_St(ihs_CINO3_HBr)s
+ HNO3 khet_St(ihs_BrNO3_HC1)3
+ H20 khet_St(ihs_HOC1_HBr)3
+ H20 khet_St(ihs_HOBr_HC1)3

: khet_Tr(iht_Hg)

khet_Tr(iht_RGM)
+ LCHLORINE khet_Tr(iht_RGM)
+ 2 LCHLORINE khet_Tr(iht_RGM)
+ LBROMINE khet_Tr(iht_RGM)
+ 2 LBROMINE : khet_Tr(iht_RGM)
+ LCHLORINE + LBROMINE : khet_Tr(iht_RGM)
+ 2 LBROMINE : khet_Tr(iht_RGM)
+ LCHLORINE + LBROMINE : khet_Tr(iht_RGM)
03P 1.25e-13xexp(-2190/temp) 3
02 : 3.4e-12xexp(-1100/temp) 3
03P £.3e-124%
N¢ 4.e-194
8. 5e-41lxexp(b540. /temp)*C(ind_H20) 3

o2 1.1le-13xexp(-1200./temp) s
SO 2-le-11lxexp(-2200./temp)
S JX(ip_0CS)3
03P B0 %JX(1p_0CS) 5
03P JX(ip_S03)3
H20 JX(ip_H2S0W) 5

+ 4+ + + + + + + o+

khet_St(ihs_Hg)3
khet_St(ihs_RGM)3
khet_St(ihs_RGM)3
khet_St(ihs_RGM) 3
khet_St(ihs_RGM)3
khet_St(ihs_RGM)3
khet_St(ihs_RGM)3
khet_St(ihs_RGM)3
khet_St(ihs_RGM)3
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