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Table 1: Kinetic parameters for a-pinene and isoprene autoxidation and association reactions.

E, 7300 K
Aap, 72 % 109571
Aap, 2 x 109 57T
Aaps 8 x 108 s~ !
Aip, 8 x 108 s~ !
Aip, 4 x 108 s !
Aips 1.8 x 108571

KapOxoROs | D X 10712 cm3 71
Kapoxi RO, 107" em? st
KapoxoRO, | D X 107 cm® s71
KapOxsRO, 1071 cm? 57!
KipoxoROs | D X 1072 cm® s7*
Kipox: RO» 107" em? st
KipoxaROs | B X 107 cm® s71
KipoxsRO» 10719 cm? st




Table 2: Isoprene reactions and rate coefficients

# Reaction Rate coefficient*

1 ip + O3 — 0.251pOxyRO; + 0.75ipRO, 9.6 x 10718

2 ip+ OH — 0.5ipRO; + 0.5 ipOx(RO, 10-10

3 ipOXOR02 — ipOX1R02 Aip1 exp (—Ea/T)

4 HO; + ipOxyRO, — ipOxoROOH 10~

5 2 ipOXOR02 — ’}/lpOXOOXOROOR +2 OéipOXORO kipOXoROz

6 ipOXOROZ — lpOXoRO 6 x 1073

7 ipOX1R02 — ipOXzROQ Aipz exp (—Ea/T)

8 HO, + ipOX1R02 — lpOX]ROOH 10~H

9 ipOXlROQ + ipOXOR02 — ’ylpOX10XOROOR + Oé(lpOXORO + lpOXlRO) 2 \/kipOXOROQ kipO)qROg
10 21pOx;RO, — 7ipOx,ipOx;ROOR + 2 aipOx; RO Kipox: RO»

11 ipOx;R0O, — ipOx;RO 6 x 1078

12 ipOX2R02 — ipOX3R02 Aip3 exp (—Ea/T)
13 HO; + ipOx,RO, — ipOx,ROOH 10~

14 | ipOx,RO; + ipOxyRO; — ~ipOx,0xoROOR + a(ipOx,RO + ipOx,RO) | 2 \/ Kip0xaROs KipOxoRO»
15 | ipOx;RO; + ipOx,RO, —— ~vipOx,1ipOx;ROOR + a(ipOx,RO + ipOx;RO) \/ Kip0x1ROs KipOxaRO»
16 21pOx,RO, — 71pOx,ipOx,ROOR + 2 aipOx,RO Kip0x2RO»

17 ipOx,RO, — ipOx,RO 6 x 107°

18 HO; + ipOx3R0, — ipOx3RO0OH 10~

19 ipOx3R0O; + ipOxgRO, —— ~ipOx3ROO0R + a(ipOxoRO + ipOx3RO) 2 \/ KipoxsRO2 KipOxoRO»
20 | ipOx;RO; + ipOx3RO, — vipOx3ipOx;ROOR + a(ipOx3;RO + ipOx;RO) | 2 \/ Kipox: RO» KipOxz RO
21 ipOX2R02 + ipOX3R02 — ’}/lpOX’glpOXQROOR + a(lpOX3RO + lpOX2RO) 2 \/kipOX2R02 kipOngOg
22 21pOx3RO, — 71ipOx3ipOx3RO0R + 2 aipOx3;RO KipoxsRO»

23 ipOx3R0O, — 1pOx3RO 6 x 107°

* First-order coefficients have units s~ ;

—1. 3

second-order coefficients have units cm

1

N

v and « represent the branching between dimer formation and alkoxy radical formation,
respectively, as discussed in section 2.1.




Table 3: Isoprene and a-pinene cross reactions and rate coefficients

# Reaction Rate coefficient*

24 apOxoRO; + ipOxyRO, —— ~vapOx,ipOx,ROOR + a(apRO + ipOx(RO) 2 \/ KapOxoR02 KipOxoRO:
25 apOxoRO; +ipOx;RO, — vapOxyipOx;ROOR + a(apRO + ipOx;RO) 2 \/ KapOxoR02 KipOxi RO,
26 | apOxgRO; + ipOx,RO;, — 7apOxpipOx;ROOR + a(apRO +ipOx,R0O) | 2 /KapoxeR0, KipoxaROs
27 apOxoRO; +ipOx3RO, — vapOxyipOx3ROO0R + a(apRO + ipOx3R0O) 2 \/ KapoxoRO: KipOxsRO»
28 | apOx;RO; + ipOxyRO;, — vapOx,ipOxoROOR + a(apOx;RO + ipOxyRO) | 2 \/ kapoxiRO» KipOxoRO»
29 | apOx,RO; + ipOx;RO, —— vapOx,ipOx;ROOR + a(apOx;RO + ipOx;RO) | 2 \/ kapoxiROs KipOxiRO»
30 | apOx;RO; + ipOx,RO, — vapOx;ipOx;ROOR + a(apOx;RO + ipOx,RO) | 2 \/ Kapox1RO2 KipOxaRO5
31 | apOx;RO; + ipOx3R0O, —— vapOx;ipOx3ROO0R + a(apOx;RO + ipOx3;RO) | 2 \/ Kapox1RO2 KipOxs RO,
32 | apOx;,RO0O; + ipOxgRO, —— vapOx,ipOxoROOR + a(apOx,RO + ipOxoRO) | 2 \/ KapOxaRO2 KipOxoRO2
33 | apOx,RO; +ipOx;RO; — 7apOx,ipOx;ROOR + a(apOx,RO +ipOx;RO) | 2 y/Kapox,r0. Kipox RO
34 | apOx,R0O; + ipOx,RO;, —— vapOx,ipOx;ROOR + a(apOx,RO + ipOx,RO) | 2 \/ KapoxaROs KipOxaRO»
35 | apOx;,R0O; + ipOx3R0O, —— vapOx,ipOx3;RO0R + a(apOx,RO + ipOx3RO) | 2 \/ kapoxaROs KipOxsRO»
36 | apOx3RO; + ipOxoRO, —— vapOx3ipOxoROOR + a(apOx3;RO + ipOxyRO) | 2 \/ KapOxsRO2 KipOxoRO2
37 | apOx3RO; + ipOx; RO, —— vapOx;ipOx;ROOR + a(apOx3RO + ipOx;RO) | 2 \/ KapoxsRO2 KipOxi RO,
38 | apOx3RO; +ipOx,RO; — apOx3ipOx;ROOR + a(apOx3RO +ipOx,RO) | 2 \/Kapoxs R0 KipOxaRO.
39 | apOx3RO; + ipOx3R0O, —— vapOx;3ipOx3ROO0R + a(apOx3RO + ipOx3RO) | 2 \/ KapoxsROs KipOxsRO»

* First-order coefficients have units s™-;

—1. 3

second-order coefficients have units cm

S

1

v and « represent the branching between dimer formation and alkoxy radical formation,
respectively, as discussed in section 2.1.

Table 4: Inorganic photochemical reactions and rate coefficients used in this work

# Reaction Rate coefficient*

40 0, + hv — 20(°P) j=6.0x 1073

41 O; +hv — O, + O(°P) j=10"°

42| Os+hr — O('D) + O, j=12x10""

43 0, + O(°P) — 05 ko = 6.0 x 10734(T/300) 724, koo = 3.0 x 10712
44 H,O0 + O(‘D) — 20OH 2.2 x 10710

45 | HO,+0; — 20, + OH 1.1 x 107" exp (—490/7)
46 OCP)+OH — O, +H 2.210 M exp (—120/T)
47 | OC°P) + HO, — OH + O, 3 x 107 exp (—=200/T)
48 | HO, + HO, —— H,0, + O, 3.0 x 1071 x exp (460/T)
50 03+ OH — HO, + O, 1.7 x 107" exp (—940/7)

* First-order coefficients have units s

-1 3

; second-order coefficients have units cm

S .

1




Table 5: «-Pinene (ap) chemical reactions and rate coefficients used in this work.

# Reaction Rate coefficient*

51 ap + O3 — 0.25apOxyRO; + 0.75 apRO,; + 0.8 OH 8 x 10717

52 ap + OH — 0.25 apOx(RO, + 0.75 apRO, 5.4 x 1071

53 apOxoRO, —— apOx;RO, Aapy €xp (—E./T)
54 HO; + apOxyRO, — ROOH 10~

55 2 apOX()R02 — ’YapOXOOXOROOR +2 aapOxoRO kapOxoROQ

56 apOxoRO, — apOx,RO 6 x 1078

57 apOx1R02 — apOszOZ Aapg exp (—Ea/T)
58 HO, + apOX]R02 — apOleOOH 10~ 1

59 apOleOz + apOx0R02 e 'yapOxloxoROOR + a(apOxoRO + apOleO) 2 \/kapOleOQ kapOngOg
60 2 apOx;RO, — vapOx;0x;RO0R + 2 aapOx;RO KapOxaRO»

61 apOx; RO, — apOx;RO 6 x 1078

62 apOx,RO, —— apOx3R0O, Aaps €xp (—E,/T)
63 HO, + apOx,RO, — apOx,ROOH 10~

64 | apOx,RO; + apOxoRO;, —— vapOx,0xoROOR + a(apOxyRO + apOx,R0O) | 2 \/ KapOxaR0O2 KapOxoRO»
65 | apOx;RO, + apOx,RO, — vapOx,0x;ROOR + a(apOx,RO + apOx;RO) | 2 \/ KapOxiRO2 KapOxaRO»
66 2 apOx,RO, — vapOx,0x,RO0R + 2 cvapOx,RO KapOxaRO»

67 apOx,RO, — apOx,RO 6 x 1078

68 HO, + apOx3R0O, — apOx3;RO0H 10~

69 | apOx3R0O; + apOxyRO; —— vapOx30x9gROOR + a(apOxyRO + apOx;RO) | 2 \/ KapOxsRO2 KapOxoRO»
70 | apOx;RO; + apOx3R0O, —— vapOx30x;ROOR + a(apOx3RO + apOx;RO) | 2 \/ KapOxiRO2 KapOxsRO»
71 | apOx,RO; + apOx3RO; —— vapOx30x,RO0R + a(apOx3RO + apOx,RO) | 2 \/ KapOxaRO2 KapOxsROs
72 2 apOx3RO, —— vapOx30x3RO0R + 2 capOx;RO KapOoxsRO»

73 apOx3R0O, — apOx3;RO 6 x 107°

* First-order coefficients have units s™*; second-order coefficients have units cm

—1. 3

S .

1

~v and « represent the branching between dimer formation and alkoxy radical formation,
respectively, as discussed in section 2.1.

Reactions specified with ky and k. are pressure-dependent with the rate coef-
ficient at a specific pressure given by

ko em

M 0.1+ (log(F421))2) !
L

k:

ey
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Figure S1: The a-pinene reactivity normalized to the a-pinene reactivity with no isoprene present. Shown is the case

simulated in this work where a-pinene mainly reacts with ozone (blue) and a case where no ozone is present, and
a-pinene only reacts with OH (red).



