The kinetics and mechanism of an aqueous phase isoprene reaction with hydroxy radical
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Table S1. Mechanisms for the OH oxidation of isoprene into MACR and MVK in the box model.

Initial Adjusted
NO Reacti Rate constant Rate onstant
. eaction (M'l s']) (M'l s'l)
298 K 298 K
1 H,0, +hv —2-0OH 2.2x107(s™) 2.2x107 (s
2 H,0, +-OH — HO, - +H,0 2.7x107 2.7x10’
3 HO, -+H,0, - H,0+0, +-OH 3.7 3.7
4 HO, -+HO,-—»H,0, + 0, 8.3x10° 8.3x10°
5 isoprene +-OH — R10, 5.2x10° 5.2x10°
6 isoprene + -OH — R20, 1.6x10° 1.6x10°
7 isoprene + -OH — R30, 1.8x10° 1.8x10°
8 isoprene + -OH — R40, 1.8x10° 1.8x10°

9 isoprene + -OH — R50, 2.6x10’ 2.6x107
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isoprene + -OH — R60 ,

R10, +R10, - R10 +R10 + O,
R20, +R20, - R20 +R20 + O,
R30, +R30, - R30 +R30 + O,
R40, +R40, - R40 + R40 + O,
R50, +R50, - R50 +R50 + O,
R60, + R60, - R60 +R60 + O,
R10, +R20, - R10 +R20 + O,
R10, +R30, - R10 +R30 + O,
R10, +R40, - R10 +R40 + O,
R10, +R50, - R10 +R50 + O,
R10, +R60, - R10 + R60 + O,

R20, +R30, -» R20 +R30 + O,

7.9x10°
1.4x10°
4.2x10°
1.7x10°
1.7x10°
1.0x10°
2.8x10°
1.2x10°
1.7x10°
1.7x10°
1.2x10°
1.7x10°

1.2x108

7.9x10*
1.4x10*
4.2x10*
1.7x10*
1.7x10*
1.0x10*
2.8x10°
2.0x10*
1.7x10*
1.7x10*
1.2x10*
1.7x10*

2.2x108
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R20, +R40, - R20 +R40 + O,
R20, +R50, - R20 +R50 + O,
R20, +R60, - R20 + R60 + O,
R30, +R40, - R30 +R40 + O,
R30, +R50, - R30 +R50 + O,
R30, +R60, - R30 +R60 + O,
R40, +R50, - R40 +R50 + O,
R40, +R60, - R40 + R60 + O,
R50, +R60, - R50 + R60 + O,
R10, +R10, — Csalcohol + Cs carbonyl + O,
R30, + R30, — Csalcohol + Cs carbonyl + O,
R40, + R40, — Csalcohol + Cs carbonyl + O,

R50, + R50, — Csalcohol + Cs carbonyl + O,

1.2x10°
1.2x10°
1.7x10°
1.7x10°
1.3x10°
2.2x10°
1.3x10°
2.2x10°
1.7x10°
9.2x10’
1.2x10°
1.2x10°

6.5x107

2.2x10*
2.2x10*
2.6x10°
1.7x10*
1.3x10*
2.2x10*
1.3x10*
2.2x10*
1.7x10*
9.2x10’
1.2x10*
1.2x10*

6.5x107
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R60, + R60, — Csalcohol + Cs carbonyl + O,
R10, + R20, — Csalcohol + Cs carbonyl + O,
R10, + R30, — Csalcohol + Cs carbonyl + O,
R10, + R40, — Csalcohol + Cs carbonyl + O,
R10, + R50, — Csalcohol + Cs carbonyl + O,
R10, + R60, — Csalcohol + Cs carbonyl + O,
R20, + R30, — Csalcohol + Cs carbonyl + O,
R20, + R40, — Csalcohol + Cs carbonyl + O,
R20, + R50, — Csalcohol + Cs carbonyl + O,
R20, + R60, — Csalcohol + Cs carbonyl + O,
R30, + R40, — Csalcohol + Cs carbonyl + O,
R30, + R50, — Csalcohol + Cs carbonyl + O,

R30, + R60, — Csalcohol + Cs carbonyl + O,

6.9x10’
2.9x10’
1.1x10°
1.1x10°
7.7x107
7.0x10’
3.1x10’
3.1x10’
2.9x10’
1.9x10’
1.2x10°
8.7x10’

9.3x107

6.9x10’
4.0x10’
1.1x10*
1.1x10*
7.7x107
7.0x10’
5.7x10’
5.7x10’
5.3x10’
3.5x10’
1.2x10*
8.7x10’

9.3x10’
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R40, + R50, — Csalcohol + Cs carbonyl + O,

R40, + R60, — Csalcohol + Cs carbonyl + O,

R50, + R60, — Csalcohol + Cs carbonyl + O,

R10, +HO, - R1OOH + O,

R20, + HO, - R200H + O,

R30, + HO, - R300H + O,

R40, + HO, - R400H + O,

R50, + HO, - R500H + O,

R60, + HO, - R600H + O,

MVKAOO +R10, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKAOO +R20, — 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKAOO +R30, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,

MVKAOO +R40, — 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,

8.7x10’
9.3x10’
7.0x10’
9.8x10°"
9.8x10°"
9.8x10°"
9.8x10°"
9.8x10°"
9.8x10°"
3.0x10°
3.0x10°
3.0x10°

3.0x10°

8.7x10’
9.3x10’
7.0x10’
9.8x10*
9.8x10*
9.8x10*
9.8x10*
9.8x10*
9.8x10*
3.0x10°
3.0x10°
3.0x10°

3.0x10°
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MVKAOO +R50, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKAOO +R60, — 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R10, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R20, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R30, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R40, — 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R50, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MVKBOO +R60, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRAOO +R10, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRAOO +R20, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRAOO +R30, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRAOO +R40, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,

MACRAOO +R50, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,

3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°

3.0x10°

3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°

3.0x10°
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MACRAOO +R60, — 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R10, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R20, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R30, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R40, - 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R50, - 0.3*MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
MACRBOO +R60, — 0.3* MACR +0.3*MVK + 0.6 * MG + HCHO +1.2 *HO,
R10, - C,H,0,

R50, - C,H,0,

R1IOOH+OH — C,H,0, + OH

R500H+OH — C,H,0, + OH

R100H — C,H,0, + HO, + OH

R500H—> C,H,0, + HO, +OH

3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.3x10°
3.3x10°
6.4x10°
6.4x10°
5.8x10°

5.8x10°

3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.0x10°
3.3x10°
3.3x10°
6.4x10°
6.4x10°
5.8x10°

5.8x10°®
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C,H,0, +OH—0.52*C,H,0O;,
C;H,0, - 0.73* MG +0.27*GL
C,H,0, +HO, - C,H,O,H
C,H,O,H+OH— C,H,0,
C.H,O,H—05*MG+0.5*GL
R10 +0O, — Cscarbonyl + HO,
R10 — Cscarbonyl + HO,
R20+0, - MVK + HCHO + HO,
R20 — MVK +HCHO + HO,
R20+0, - HMVK+CH,0,
R20 - HMVK +CH,0,
R30+0, - MVK + HCHO + HO,

R30 — MVK + HCHO + HO,

2.7x10°
1.3x10*
1.2x10°
1.9x10°
5.8x10°
1.0x10°
1.0x10°
7.5%10"
7.5%10"
2.5%x10"
2.5%x10"
5.0x10"

5.0x10*

2.7x10°
1.3x10"
1.2x10°
1.9x10°
5.8x10°
1.0x10°
1.0x10°
7.5%10"
7.5%10"
2.5%x10"
2.5%x10"
5.0x10*

5.0x10*
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109

110

111
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R30 +0, - MF + HCHO + HO,
R30 - MF + HCHO + HO,

R40 + O, - MACR + HCHO + HO,
R40 — MACR + HCHO + HO,
R40 +0, - MF + HCHO + HO,
R40 — MF + HCHO + HO,

R50 + O, — Cscarbonyl + HO,

R50 — Cscarbonyl + HO,

R60 + 0O, - MACR + HCHO + HO,
R60 — MACR + HCHO + HO,
CH,0, +0O, - HO, + HCHO
R10, +CH,0, - R10+CH,0+0,

R10, +CH,0, — Csalcohol + Cs carbonyl+ HCHO+ O,

2.5%x10"
2.5%x10"
5.0x10"
5.0x10"
2.5%x10"
2.5%x10"
1.0x10°
1.0x10°
1.0x10°
1.0x10°
1.0x10°
6.0x10’

6.0x107

2.5%x10"
2.5%x10"
5.0x10*
5.0x10*
2.5%x10"
2.5%x10"
1.0x10°
1.0x10°
1.0x10°
1.0x10°
1.0x10°
6.0x10’

6.0x107
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118
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122

123
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R20, +CH,;0, - R20+CH;0+0,

R20, +CH,0, — Csalcohol+ Cs carbonyl+ HCHO + O,
R30, +CH,;0, - R30+CH,0+0,

R30, +CH,0, — Csalcohol+ Cs carbonyl+ HCHO+ O,
R40, +CH,0, - R40+CH,0+0,

R40, + CH,0, — Csalcohol + Cs carbonyl+ HCHO + O,
R50, +CH,0, - R50+CH,0+0,

R50, +CH,0, — Csalcohol+ Cs carbonyl+ HCHO+ O,
R60, + CH;0, > R60+CH,0+0,

R60, + CH,0, — Csalcohol+ Cs carbonyl+ HCHO+ O,
CH,0, +CH,0, - CH,0+CH,0+0,

CH,0, +CH;0, — Csalcohol+ Cs carbonyl+ HCHO+ O,

6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
7.3x10°

1.5x10°

6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
6.0x10’
7.3x10°

1.5x10°
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Fig.S1. The time series of products in an aqueous isoprene-OH reaction under the condition of 1.5 L top space in the 2.1 L reactor.
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Fig.S2. The temporal profile of isoprene in an aqueous isoprene oxidation



