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Table S1 Y//X (Y = M06-2X, CCSD(T), X = 6-311+G(2df,2p), ma-TZVP) calculated energy
barrier (AE,", AG,") for OH + HHPs reactions based on the M06-2X/6-311+G(2df 2p) optimized
geometries (kcal mol™)

CCSD(T)/6-311+G(2df,2p) ma-TZVP
Entry % 7 7 m
AE, AG, AE, AG,
HO-CH,00H + OH
R1(0;-H,) 6.0 6.4 6.1 6.4
R2(Cy-Hy) 5.0 53 53 5.1
R3(Cs-H,) 44 5.6 4.6 5.8
R4(03-H,) 1.1 2.1 0.5 15
HO-CH(CH3)OO0OH + OH
R1'(0;-H,) 6.5 7.1 6.5 7.2
R2'(C;-H) 0.5 1.4 1.3 2.2
R3'(-CH3(R1)) 4.9 6.2 4.6 5.9
R4'(03-H,) 0.7 2.0 0.3 1.7
HO-C(CHj3),O0H + OH
R1"(0s-Hy) 6.4 7.0 6.7 7.4
R2"(-CH3(R1)) 6.9 7.4 7.5 8.0
R3"(-CH3(R2)) 5.2 5.9 51 5.8
R4"(03-Hy) 4.7 5.1 5.2 55




Table S2 Rate coefficients (cm® molecule™ s™) of every elementary pathway and their branching
ratios (I") involved in the initial reaction of HO-CH,O0-H with OH radical computed at different
temperatures

T/IK R1(0s-H,) R2(C;-Hy) R3(C1-Hy) R4(0s-Hy) Keot
273 2.9 %10 1.6 x10 3.0 108 45x10"  48x10™
280 2.3 %10 1.5 %103 2.7 <10 36x101  3.9x10"
298 1.8 1022 1.4 %10 2.6 x10™° 29 <10 32x10"
300 1.5 <10 1.3 10" 2.4 <10 24101 26x10"
320 1.1 x10™" 1.1 x10™" 2.3 x10™ 1.7 <10 1.9 x10™
340 8.6 x10™ 9.5 x10™ 2.2 x10™ 1.3 x10™ 1.4 x10™
360 7.2 x10™" 8.2 x10™ 2.1 x10™ 1.0 x10™ 1.1 =10
380 6.2 x10™ 7.1 x<10™ 2.1 x10™ 8.2 x10™ 9.1 x10™
400 5.6 x10™ 6.2 x10™ 2.1 x10™ 6.8 x10™ 7.6 x10™

T/IK I'r1(01-H1)(%) Ira(c1-H1)(%0) I'ra(c1-H2)(%0) I'ra(03-H2)(%0)

273 5.97 0.32 0.61 93.09

280 5.83 0.38 0.71 93.08

208 5.76 0.43 0.81 92.99

300 5.74 0.49 0.93 92.84

320 5.84 0.58 1.21 92.37

340 6.07 0.67 153 91.73

360 6.41 0.73 1.91 90.95

380 6.84 0.78 2.34 90.04

400 7.34 0.81 2.82 89.03




Table S3 Rate coefficients (cm® molecule™ s™) of every elementary pathway and their branching
ratios (T") involved in the initial reaction of HO-CH(CH3)OOH with OH radical computed at
different temperatures

TIK R1'(0:-Hy) R2'(C;-H) R3'(-CH3(R1)) R4'(03-Hy) K'tot
273 3.8 <10 1.1 <10 46 =x10™ 4.2 x10™ 4.7 <10™
280 2.9 <10 1.0 x10™ 4.4 %10 3.4 <10 3.8 <10
298 2.3 x10™ 9.5 x10™ 4.2 <10™ 2.8 <10 3.1 <10
300 1.9 x10™ 9.0 x10™ 4.0 x10™ 2.3 <10 2.6 <10
320 1.3 x10™ 8.3 x10™ 3.7 <10 1.7 x10™ 1.9 x10™
340 1.0 x10™ 7.7 <10 3.4 %10 1.3 x10™ 1.4 x10™
360 8.2 <10 7.4 %10 3.1 <10 9.8 x10™ 1.1 x10™
380 7.0 x10™ 7.1 x10™ 2.9 %10 7.9 x10™ 9.4 x10™
400 6.2 x10™ 6.9 x10™ 2.8 <10 6.6 x10™ 7.9 x10™

T/IK I'ry01-H1)(%) Iro(c1-+)(%0) I'r3(-chH3r)(%0) I'ra03-H2)(%)

273 8.10 2.32 0.10 89.51

280 7.69 2.68 0.12 89.48

208 7.39 3.08 0.14 89.40

300 7.19 3.49 0.16 89.16

320 7.00 4.40 0.20 88.40

340 7.02 5.40 0.24 87.35

360 7.19 6.46 0.27 86.08

380 7.46 7.56 0.31 84.66

400 7.81 8.69 0.35 83.15




Table S4 Rate coefficients (cm® molecule™ s™) of every elementary pathway and their branching
ratios (I') involved in the initial reaction of HO-C(CH3),O0H with OH radical computed at
different temperatures

TIK R1"(04-Hy) R2"(-CH3(R1))  R3"(-CH3(R2)) R4"(O3-Hy) K"tot
273 2.5 <10 3.8 <10™ 2.5 x<10™ 8.0x10" 1.1 x10™
280 1.9 x10™ 3.7 <10 2.5 x10™ 6.5x10" 84 x10™
298 1.5 x10™ 3.6 <10 2.3 x10™ 54x10"2 6.9 x10™"
300 1.2 x10™ 35 %10 2.3x10™ 46x10"%  58x10"
320 8.5 <10 3310 2.2 x10™ 3510 4.4 x10™
340 6.4 x10™ 3.1x10™ 2.2 x<10™ 2.8x10"  35x10"
360 5.2 %10 2.9 x10™ 2.1 x10™ 24107 2.9 x10™
380 4.4 x<10™" 2.8 x10™ 2.1 x10™ 2110 25x10™
400 3.8x10" 2.7 x10™ 2.0 x10™ 1.8 x10™ 2.2 x10™

T/IK I'r1v(01-H1)(%0) Irovcchary)(%0)  Travcrara)(%) I'Rav(03-H2)(%0)

273 23.74 0.36 0.24 75.66

280 22.55 0.44 0.28 76.73

208 21.52 0.52 0.33 77.62

300 20.64 0.60 0.39 78.37

320 19.26 0.75 0.51 79.49

340 18.28 0.88 0.63 80.22

360 17.61 0.99 0.73 80.66

380 17.18 1.10 0.84 80.88

400 16.93 1.21 0.93 80.93




Table S5 Rate coefficients (cm® molecule™ s?) of HO, radical reactions with HOCH,00 (R19),
HOCH3;CHOO (R20) and HO(CHj3),COO radicals (R21) computed at different temperatures

TIK R19 R20 R21
273 3.1x10™ 9.1 x<10™ 1.5 <107
280 23 <10 6.4 <10 1.0 x10™
208 1.7 x10™ 4.6 x10™ 7.4 x<10™
300 1.3 x10™ 3.4 <10 5.3 <10
320 8.1 x10™ 2.0 <10 3.0 <10
340 5.4 <10 1.2 x10™ 1.8 x10™
360 3.8 x10™ 8.3 %10 1.2 x10™
380 2.8 x10™ 5.8 x10™ 8.3 x10™
400 2.1 x10™ 4.2 <10 5.9 <10




Table S6 The relative free energy and Boltzmann populations (w;) of the conformer of HOCH,00
radical at the M06-2X/6-311+G(2df,2p) level of theory

Conformer AG(kcal mol™) Wi
HOCH,00-a 0.000 46.39%
HOCH,00-b 0.001 46.31%
HOCH,00-c 1.623 2.99%

HOCH,00-d 1.406 4.32%




Table S7 The single-conformer rate coefficients (kirc.tst) and multi-conformer rate coefficients
(kmc-tsT) of HOCH,0O radical computed at different temperatures

T/K kirc-tsT(TS22-a)  Kirctst(TS22-b1)  Kire-1s7(TS22-b2) Kmc-TsT

273 1.9 <10 2.1 <10 6.6 <107 1.8 <10
280 9.5 <10 1.0 x10™ 3.8 %10 9.1 x10™
298 46 %10 4.8 %10 2.1x10"8 4.4 %10
300 2.2 x10™ 2.3 x10™ 1.1 x10™ 2.0 x10™
320 43 x10™ 4.4 <10 2.7 x10™ 4.1 <10
340 7.6 <10 7.7 <10 6.0 <107 7.1 %10
360 1.2 <10™ 1.2 <10™ 1.1 x10™ 1.1 x<10™
380 1.5 x10™ 1.5 x10™ 1.8 x10™ 1.4 x10™
400 1.6 x10™ 1.6 x10™ 2.4 <10 1.5 %10
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Table S8 The relative free energy and Boltzmann populations (w;) of the conformer of
HOCH;CHOO radical at the M06-2X/6-311+G(2df,2p) level of theory

Conformer AG(kcal mol™) Wi
HOCH3;CHOO-a 0.000 80.13%
HOCH3;CHOO-b 0.942 16.33%
HOCH3;CHOO-c 2.218 1.89%

HOCH;CHOO-d 2.299 1.65%
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Table S9 The single-conformer rate coefficients (kirc.tst) and multi-conformer rate coefficients
(kmc-tsT) of HOCH3CHOO radical computed at different temperatures

T/IK Kirc-1s7(TS23-2) Kirc-1s7(TS23-b) Kirc-tsT(TS23-1) Kirc-1s7(TS23-2) K'mc.TsT

273 8.0 x10*® 8.3 x10™ 3.3 %107 1.8 <10 1.7 x10™
280 4.3 x10™" 3.5 10" 1.5 x10™" 7.9 <10 7.2 x10™
208 2.3 %107 1.4 x10™" 6.9 <10 3.3 x10™" 2.9 <10
300 1.2 x10™ 5.1 %10 3.1 %10 1.3 x10™ 1.1 x10™"
320 2.6 x10™ 5.8 x10™ 6.1 x10™° 1.5 %10 1.2 x10™
340 5.2 10" 5.5 %10 1.1 %10 1.6 <107 1.2 <10
360 8.6 x10™ 4.5 %10 1.8 x10™ 1.3 x10° 9.8 x10™°
380 1.2 x10™" 3.2x10% 2.5 x10™ 9.7 x10°® 7.1 %107
400 1.3 x10° 2.0 <107 3.0 x10™° 6.3 <107 4.6 %10
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Table S10 The relative free energy and Boltzmann populations (w;) of the conformer of
HO(CHj3),COO radical at the M06-2X/6-311+G(2df,2p) level of theory

Conformer AG(kcal mol™) Wi
HO(CHj3),COO0-a 0.000 88.04%
HO(CHj3),CO0-b 1.334 9.25%
HO(CHj3),COO-c 2.062 2.71%
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Table S11 The single-conformer rate coefficients (kjrc.tst) and multi-conformer rate coefficients
(kmc-tsT) of HO(CH3),COO radical computed at different temperatures

T/IK Kirc-1s7(TS24-2) Kirc-1s7(TS24-b1) Kirc-1s7(TS24-b2) Kirc-1s7(TS24-C) K"mc.TsT

273 1.4 <10 1.2 10" 2.0 x10™ 1.6 x10™" 1.8 <10
280 6.1 <10 5.7 <10 9.0 x10™ 6.2 x10™" 7.7 <10
208 2.5 x10™" 2.4 10" 3.9 x10™" 2.3 x10™ 3.0 x10™"
300 9.2 x10™" 9.6 x10™" 1.5 x10™" 8.0 x10™ 1.1 x10™
320 1.1 %10 1.2 x10™ 2.0 x10™ 8.3 x10™ 1.3 x10™
340 1.1 x10° 1.3 %107 2.2 %107 7.2 %107 1.3 x10°
360 8.7 x10° 1.1 x10° 1.9 x10° 5.3 x10° 1.0 x10°®
380 6.3 x10° 8.3 x10°® 1.5 x10°® 3.5 10" 7.4 <10
400 4.1 %107 5.4 <107 1.0 x107 2.1%10° 4.7 %107
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Table S12 Rate coefficients of R27 and R29 in the HOCH,0O0 -+ NO system computed at
different temperatures

T/K kR27 kR29

273 5.1 <10 43 %107
280 4.9 x10™ 5.0 %107
208 4.3 %10 7.6 x10™
300 4.2 <10 7.9 <1078
320 3.5 x10™ 1.2 x10™
340 2.2 x10™ 1.8 10"
360 1.8 <10 2.6 <10
380 1.4 <10 3.7 10"
400 1.3 <10 5.1 <10
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Table S13 Rate coefficients of R32 and R33 in the HOCH;CHOO -+ NO system computed at
different temperatures

T/IK Kra2 Krss

273 7.6 <10 2.0 <10°
280 5.8 <10 2.9 x10°
208 4.3 %10 7.3 x10°
300 4.2 <10 8.1 x10°
320 3.8 x10™ 1.9 %10’
340 2.7 <10 4.4 %10
360 1.9 <10 9.0 <10’
380 1.4 <10 1.7 <108
400 1.1 x10™ 3.1 x<10°
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Table S14 Rate coefficients of R38 and R39 in the HO(CH3),COO -+ NO system computed at
different temperatures

T/IK Kras Krs3o

273 7.9 <10 2.6 <10°
280 6.3 x10™ 3.8 x10°
208 4.8 <10 9.5 x10°
300 4.7 <10 1.0 <10’
320 3.2 x10™ 2.5 %10’
340 2.6 x10™ 5.6 <10’
360 1.9 <10 1.1 <108
380 1.7 <10 2.2 <10°
400 1.5 x10™" 3.8 <10°
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Figure S1. PES (AG," and AE,”, in italics) for the autoxidation of HOCH;CHOO radical predicted
at the M06-2X/ma-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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Figure S2. PES (AG," and AE,” in italics) for the autoxidation of HO(CH,;),COO radical
predicted at the M06-2X/ma-TZVP//M06-2X/6-311+G(2df,2p) level of theory
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