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Appendix
Reaction mechanism used to calculate the product distribution for the reaction of OH radicals with isoprene. a
_________________________________________________________________________


Reaction
rate coefficientb
_________________________________________________________________________

C2H5ONO + h( 
( C2H5O + NO
1.1 ( 10-4 /s-1 

C2H5O + O2
( CH3CHO + HO2
8.0 ( 10-15
HO2 + NO
( OH + NO2
8.3 ( 10-12
OH + OH
( H2O2
1.9 ( 10-12
HO2 + HO2 
( H2O2
2.5 ( 10-12

H2O2 + h( 
( OH + OH
1.0 ( 10-4 /s-1
OH + HO2
( H2O
1.1 ( 10-10
OH + H2O2 
( H2O + HO2
1.7 ( 10-12
NO2 + h(
( NO + O3
3.0 ( 10-3 /s-1
Isoprene + OH
( A
0.9 y z k0 
Isoprene + OH
( B
0.9 y(1-z) k0
Isoprene + OH
( C
0.1 y k0
Isoprene + OH
( D
0.76 (1-y) x k0
Isoprene + OH
( E
0.76 (1-y)(1-x) k0
Isoprene + OH
( F
0.24 p (1-y) k0
Isoprene + OH
( G
0.24 ( 0.9 (1-p)(1-y) k0
Isoprene + OH
( C3H5COCH3
0.24 ( 0.1 (1-p)(1-y) k0

peroxy radical self-reactions and reactions with NOx
A + A
( 2HCHO + 2MVK + 2HO2
( kAA


A + A
( 2HMVK + 2CH3O2
(1-() kAA


A + NO
( HCHO + MVK + HO2 + NO2
( 0.88 ( kNOA 



( HMVK + CH3O2 + NO2
0.88 (1-() kNOA


( ANO
0.12 kNOA
A + NO2
( ANO2
kNO2f / kNO2r
B + B 
( BOH + BCHO 
0.5 kBB


( 2MFU + 2HO2 
0.5 ( kBB


( 2BCHO + 2HO2
0.5 (1-() kBB
B + NO
( MFU + HO2 + NO2 
0.88 ( kNOB


( BCHO + HO2 + NO2
0.88 (1-() kNOB
B + NO
( BNO
0.12 kNOB
B + NO2
( BNO2
kNO2f / kNO2r
C + C
( COH + CCHO
0.5 kCC


( 2HCHO + 2MVK +2HO2
0.5 kCC
C + NO
( HCHO + MVK + HO2 + NO2
0.88 kNOB
C + NO
( CNO
0.12 kNOB
C + NO2
( CNO2
kNO2f / kNO2r
D + D
( DOH + DCO
0.175 kDD 



( 2HCHO + 2MAC + 2HO2
0.825 j kDD 



( 2DCO + 2HO2
0.825 (1-j) kDD
D + NO
( HCHO + MAC + HO2 + NO2
0.88 j kNOA 



( DCO + HO2 + NO2
0.88 (1-j) kNOA 

D + NO
( DNO
0.12 ( kNOA 

D + NO2
( DNO2
kNO2f / kNO2r
E + E

( EOH + ECHO
0.5 kEE


( 2MFU + 2HO2
( kEE


( 2ECHO + 2HO2
(1-() kEE
E + NO
( MFU + HO2 + NO2
0.88 ( kNOB


( ECHO + HO2 + NO2
0.88 (1-() kNOB
E + NO
( ENO
0.12 kNOB 

E + NO2
( ENO2
kNO2f / kNO2r
F + F

( FOH + FCHO
0.5 kFF


( 2HCHO + 2MAC + 2HO2
0.5 kFF
F + NO
( HCHO + MAC + HO2 + NO2
0.88 kNOB
F + NO
( FNO
0.12 kNOB
F + NO2
( FNO2
kNO2f / kNO2r
G + G
( GOH + GCHO
0.5 kGG


( 2GCHO +  2HO2
0.5 kGG
F + NO
( HCHO + MAC + HO2 + NO2
0.88 kNOB
F + NO
( FNO
0.12 kBNO
F + NO2
( FNO2
kNO2f / kNO2r
CH3O2 + CH3O2
( HCHO + CH3OH
0.67 kMPO


( 2HCHO + 2HO2
0.33 kMPO
CH3O2 + NO
( HCHO + HO2 + NO2
kNOB

peroxy radical cross-reactions

A + B
( HCHO + MVK + MFU + 2HO2
q ( ( SQRT(kAA ( kBB)



( HCHO + MVK + BCHO +2HO2
q (1-() ( SQRT(kAA ( kBB)



( HMVK + MFU + CH3O2 + HO2
q ( (1-() SQRT(kAA ( kBB)



( HMVK + BCHO + CH3O2 + HO2
q (1-()(1-() SQRT(kAA ( kBB)



( AOH + BCHO + O2
(1-q) SQRT(kAA ( kBB)

A + C
( 2HCHO + 2MVK + 2HO2
q ( SQRT(kAA ( kCC)



( HCHO + HMVK + MVK + CH3O2 + HO2    q (1-() SQRT(kAA ( kCC)



( AOH + CCHO + O2
(1-q) SQRT(kAA ( kCC)

A + D
( 2HCHO + MVK + MAC + 2HO2
        q j ( SQRT(kAA ( kDD)



( HCHO + MVK + DCO + 2HO2

q (1-j)( SQRT(kAA ( kDD)



( HMVK + MAC + HCHO + CH3O2 + HO2   q j (1-() SQRT(kAA ( kDD)



( HMVK + DCO + CH3O2 + HO2
q (1-j)(1-() SQRT(kAA ( kDD)



( AOH + DCO + O2
(1-q) SQRT(kAA ( kDD)

A + E
( HCHO + MVK + MFU + 2HO2
q ( ( SQRT(kAA ( kEE)



( HCHO + MVK + ECHO + 2HO2
q (1-() ( SQRT(kAA ( kEE)



( HMVK + MFU + CH3O2 + HO2
q ( (1-() SQRT(kAA ( kEE)



( HMVK + ECHO + CH3O2 + HO2
q (1-()(1-() SQRT(kAA ( kEE)



( AOH + ECHO + O2
(1-q) ( SQRT(kAA ( kEE)

A + F

( 2HCHO + MVK + MAC + 2HO2
q ( SQRT(kAA ( kFF)



( HCHO + HMVK + MAC + CH3O2 + HO2
q (1-() SQRT(kAA ( kFF)



( AOH + FCHO + O2
(1-q) SQRT(kAA ( kFF)

A + G
( HCHO + MVK + GCHO + 2HO2
q ( SQRT(kAA ( kGG)



( HMVK + GCHO + CH3O2 + HO2
q (1-() SQRT(kAA ( kGG)



( AOH + GCHO + O2
(1-q) SQRT(kAA ( kGG)

B + C
( BOH + CCHO
0.25 SQRT(kBB ( kCC)



( BCHO + COH
0.25 SQRT(kBB ( kCC)



( HCHO + MVK + MFU + 2HO2
0.5 ( SQRT(kBB ( kCC)



( HCHO + MVK + BCHO + 2HO2
0.5 (1-() SQRT(kBB ( kCC)

B + D
( BOH + DCO
0.25 SQRT(kBB ( kDD)



( BCHO + DOH
0.25 SQRT(kBB ( kDD)



( HCHO + MFU + MAC + 2HO2
0.5 j ( SQRT(kBB ( kDD)



( HCHO + BCHO + MAC + 2HO2
0.5 j (1-() SQRT(kBB ( kDD)



( MFU + DCO + + 2HO2
0.5 (1-j) ( SQRT(kBB ( kDD)



( BCHO + DCO + 2HO2
0.5 (1-j) (1-() SQRT(kBB ( kDD)

B + E
( BOH + ECHO
0.25 ( SQRT(kBB ( kEE)



( BCHO + EOH
0.25 ( SQRT(kBB ( kEE)



( 2MFU + 2HO2
0.5 ( SQRT(kBB ( kEE)



( BCHO + ECHO + 2HO2
0.5 (1-() SQRT(kBB ( kEE)

B + F

( BOH + FCHO
0.25 SQRT(kBB ( kFF)



( BCHO + FOH
0.25 SQRT(kBB ( kFF)



( HCHO + MFU + MAC + 2HO2
0. 5 ( SQRT(kBB ( kFF)



( HCHO + BCHO + MAC + 2HO2
0.5 (1-() SQRT(kBB ( kFF)

B + G
( BOH + GCHO
0.25 SQRT(kBB ( kGG)



( BCHO + GOH
0.25 SQRT(kBB ( kGG)



( MFU + GCHO + 2HO2
0.5 ( SQRT(kBB ( kGG)



( BCHO + GCHO + 2HO2
0.5 (1-() SQRT(kBB ( kGG)

C + D
( COH + DCO
0.25 SQRT(kCC ( kDD)



( CCHO + DOH
0.25 SQRT(kCC ( kDD)



( 2HCHO + MVK + MAC + 2HO2
0.5 j SQRT(kCC ( kDD)



( HCHO + MVK + DCO + 2HO2
0.5 (1-j) SQRT(kCC ( kDD)

C + E
( COH + ECHO
0.25 SQRT(kCC ( kEE)



( CCHO + EOH
0.25 SQRT(kCC ( kEE)



( HCHO + MVK + MFU + 2HO2
0.5 ( SQRT(kCC ( kEE)



( HCHO + MVK + ECHO + 2HO2
0.5 (1-() SQRT(kCC ( kEE)

C + F

( COH + FCHO
0.25 SQRT(kCC ( kFF)



( CCHO + FOH
0.25 SQRT(kCC ( kFF)



( 2HCHO + MVK + MAC + 2HO2
0.50 SQRT(kCC ( kFF)

C + G
( COH + GCHO
0.25 SQRT(kCC ( kGG)



( CCHO + GOH
0.25 SQRT(kCC ( kGG)



( HCHO + MVK + GCHO + 2HO2
0. 5 SQRT(kCC ( kGG)

D + E
( DOH + ECHO
0.25 SQRT(kDD ( kEE)



( DCO + EOH
0.25 SQRT(kDD ( kEE)



( HCHO + MAC+ MFU + 2HO2
0. 5 j ( SQRT(kDD ( kEE)



( HCHO + MAC + ECHO + 2HO2
0.5 j (1-() SQRT(kDD ( kEE)



( MFU + DCO + 2HO2
0.5 (1-j) ( SQRT(kDD ( kEE)



( ECHO + DCO + 2HO2
0.5 (1-j)(1-() SQRT(kDD ( kEE)

D + F
( DOH + FCHO
0.25 SQRT(kDD ( kFF)



( DCO + FOH
0.25 SQRT(kDD ( kFF)



( 2HCHO + 2MAC + 2HO2
0.5 j SQRT(kDD ( kFF)



( HCHO + DCO + MAC + 2HO2
0.5 (1-j) SQRT(kDD ( kFF)

D + G
( DOH + GCHO
0.25 SQRT(kDD ( kGG)



( DCO + GOH
0.25 SQRT(kDD ( kGG)



( HCHO + MAC + GCHO + 2HO2
0. 5 j SQRT(kDD ( kGG)



( DCO + GCHO + 2HO2
0. 5 (1-j) SQRT(kDD ( kGG)

E + F

( EOH + FCHO
0.25 SQRT(kEE ( kFF)



( ECHO + FOH
0.25 SQRT(kEE ( kFF)



( HCHO + MFU + MAC + 2HO2
0.5 ( SQRT(kEE ( kFF)



( HCHO + ECHO + MAC + 2HO2
0. 5 (1-() SQRT(kEE ( kFF)

E + G
( EOH + GCHO
0.25 SQRT(kEE ( kGG)



( ECHO + GOH
0.25 SQRT(kEE ( kGG)



( MFU + GCHO + 2HO2
0. 5 ( SQRT(kEE ( kGG)



( ECHO + GCHO + 2HO2
0. 5 (1-() SQRT(kEE ( kGG)

F + G
( FOH + GCHO
0.25 SQRT(kFF ( kGG)



( FCHO + GOH
0.25 SQRT(kFF ( kGG)



( HCHO + MAC + GCHO + 2HO2
0. 5 SQRT(kFF ( kGG)

A + CH3O2
( 2HCHO + MVK + 2HO2
0.5 ( SQRT(kAA ( kMPO)



( HCHO + HMVK + CH3O2 + HO2
0.5 (1-() SQRT(kAA ( kMPO)



( AOH + HCHO + O2 
0.5 SQRT(kAA ( kMPO)

B + CH3O2
( BCHO + CH3OH
0.25 SQRT(kBB ( kMPO)



( BOH + HCHO
0.25 SQRT(kBB ( kMPO)



( HCHO + MFU + 2HO2
0. 5 ( SQRT(kBB ( kMPO)



( HCHO + BCHO + 2HO2
0. 5 (1-() SQRT(kBB ( kMPO)

C + CH3O2
( CCHO + CH3OH
0.25 SQRT(kCC ( kMPO)



( HCHO + COH
0.25 SQRT(kCC ( kMPO)



( 2HCHO + MVK + 2HO2
0.5 SQRT(kCC ( kMPO)

D + CH3O2
( DCO + CH3OH
0.25 SQRT(kDD ( kMPO)



( DOH + HCHO
0.25 SQRT(kDD ( kMPO)



( 2HCHO + MAC + 2HO2
0. 5 j SQRT(kDD ( kMPO)



( HCHO + DCO + 2HO2
0.5 (1-j) SQRT(kDD ( kMPO)

E + CH3O2
( ECHO + CH3OH
0.25 SQRT(kEE ( kMPO)



( EOH + HCHO
0.25 SQRT(kEE ( kMPO)



( HCHO + MFU + 2HO2
0.5 ( SQRT(kEE ( kMPO)



( HCHO + ECHO + 2HO2
0.5 (1-() SQRT(kEE ( kMPO)

F + CH3O2
( FCHO + CH3OH
0.25 SQRT(kFF ( kMPO)



( FOH + HCHO
0.25 SQRT(kFF ( kMPO)



( 2HCHO + MAC + 2HO2
0.5 SQRT(kFF ( kMPO)

G + CH3O2
( GCHO + CH3OH
0.25 SQRT(kGG ( kMPO)



( HCHO + GOH
0.25 SQRT(kGG ( kMPO)



( HCHO + GCHO * 2HO2
0. 5 SQRT(kGG ( kMPO)


hydroperoxides

A + HO2
( AOOH
1.0 ( 10-11
B + HO2
( BOOH
1.0 ( 10-11
C + HO2
( COOH
1.0 ( 10-11
D + HO2 
( DOOH
1.0 ( 10-11
E + HO2
( EOOH
1.0 ( 10-11
F + HO2
( FOOH 
1.0 ( 10-11

G + HO2
( GOOH 
1.0 ( 10-11

product loss reactions

AOOH + h(
( MVK + OH + HCHO + HO2
( kHPO


( HMVK + OH + CH3O2
(1-() kHPO
BOOH + h(
( MFU + OH + HO2
( kHPO



( BCHO + OH + HO2
(1-() kHPO
COOH + h(
( MVK + OH + HCHO + HO2
k kHPO
DOOH + h(
( MAC + OH + HCHO + HO2
j kHPO


( DCO + OH + HO2
(1-j) kHPO
EOOH + h(
( MFU + OH + HO2
( kHPO



( ECHO + OH + HO2
(1-() kHPO
FOOH + h(
( MAC + OH + HCHO + HO2
kHPO
GOOH + h(
( GCHO + OH + HO2
kHPO
AOOH
( MVK + HCHO + H2O
kwall
COOH
( MVK + HCHO + H2O
kwall
DOOH
( MAC + HCHO + H2O
kwall
FOOH
( MAC + HCHO + H2O
kwall
OH + MVK
( products (MVKOH)
1.8 ( 10-11
OH + MAC 
( products (MACOH)
3.0 ( 10-11

OH + MFU
( products (MFUOH)
9.3 ( 10-11
OH + HCHO
( CO + H2O + HO2
8.8 ( 10-12
___________________________________________________________________________

a The peroxy radicals A, B, C, D, E, F, G are those shown in Figure 5. Products are abbreviated in the same fashion; Table 6 shows the appropriate assignments. 

b Rate coefficients (units in cm3, molecule-1, s-1) k0 = 1.01 ( 10-10, kMPO = 3.7 ( 10-13, kAA = 6.9 ( 10-14, kBB = 3.9 ( 10-12, kCC = 4.8 ( 10-12, kDD = 5.7 ( 10-12, kEE  = 2.7 ( 10-12, kFF = 4.8 ( 10-12 (from Jenkin et al. 24), kGG = kBB, k0 = 1.01 ( 10-10, kNOA = 4.0 ( 10-12, kNOB = 8.0 ( 10-12, kNO2f = 5.6 ( 10-12, kNO2r = 6.9 ( 1015, kHPO = 1.0 ( 10-4, kwall = 5.0 ( 10-4. The parameters y, x = z, (, (, j, and p are defined in the text, q=0.8. 
