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Fig. S1. The profile of the potential energy surface for the addition reactions of 4-tert-butylphenol (TBP) with OH radicals.
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Fig. S2. The profile of the potential energy surface for the abstraction reactions of 4-tert-butylphenol (TBP) with OH radicals.
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Fig. S3. The profile of the potential energy surface for IM2b reactions.
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Fig. S4. The profile of the potential energy surface for IM4b reactions.
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Fig. S5. The profile of the potential energy surface for IMS8 reactions.
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Table S1. The rate constants of addition reactions with the canonical variational
transition with small-curvature tunnelling method at 200-500 K

The bold entries are the rate constants at room temperature, which are discussed in the

manuscript

T(K) Rate constants (cm’ molecule ' s ™)
I 1l 111 v \% VI

200 7.22x 107 1.01x 107" 3.98x 10" 6.50x 107"° 9.92 x 10" 9.94 x 107"
220 926x 107" 1.01 x 107 428 x 10" 7.04x 10" 1.75x 10" 1.33x 107"
240 1.15x 1077 1.03x 107 4.60x 107" 7.62x 107" 2.82x 10" 1.71 x 107"
260 1.40x 107 1.06x 107 4.94x 107" 824 x 107" 428 x 1077 2.14x 107"
280 1.66x 107" 1.09x 107" 530x 10" 8.88x 10" 6.18 x 1077 2.60 x 107"
298.15 1.93 x 10™ 1.12x 107 5.64 x 10™ 9.50 x 10™° 8.28 x 107" 3.04 x 107
320 226x10"° 1.17x107 6.08 x 10" 1.03x 10" 1.14 x 107'° 3.64 x 107"
340 2.60x 10" 122x10™ 6.50x 107" 1.10x 10" 1.48 x 107'® 420x 107"
360 2.96x 107" 1.30x10™ 6.96x 10" 1.18 x 10 1.87x107'% 4.78 x 107"
380 6.92x 107" 1.36x107 7.42x 107" 127x107" 2.32x 107 5.40%x 107"
400  7.80x 107 1.43x 107 7.90x 10" 136 x 10" 2.84 x10'® 6.02x 107"
450 1.02x10™ 1.61x10™ 9.16x 107" 1.59x 10 4.42x107'° 7.58 x 107"
500 1.31x10™ 1.82x107" 1.04x10™ 1.86x 107 6.42x107'° 9.06 x 107"
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Table S2. The rate constants of the abstraction reactions with the canonical variational

transition with small-curvature tunnelling method at 200-500 K

The bold entries are the rate constants at room temperature, which are discussed in the

manuscript

T(K) Rate constants (cm’ molecule ' s™')
VII VIII IX X X1 XII

200 178 x107'° 3.89x 10" 475x107" 136x10"° 232x10% 823x10"
220 344x107° 757x10"™ 1.91x10% 434x10" 691x10%° 1.95%x107"
240 6.01x107" 134x10"7 6.17x10% 1.15x10™ 1.74%x 10" 4.06x 107"
260 9.71x 107" 219x10"7 1.69x10" 2.68x10"™ 385x10" 7.64x10"°
280 1.48x 10" 338x10"7 4.07x10" 556x10" 7.68x10" 132x107"
298.15 2.07x10™° 4.80x10™" 8.24x10" 1.00x10Y 1.34x107"® 207 x107°
320 298x 10" 7.00x10"7 1.75x10"™ 1.88x10"7 244x10" 333x10"
340 401x10"° 957x107"7 325x10™ 2.12x10"7 397x10"™ 4.91x107"
360 525x 10" 127x107"° 566x 10" 337x10"7 6.19x10"™ 699 x 107"
380 6.71x10"° 1.65x10"° 940x10™ 513x10"7 927x10"™ 9.63x 107"
400 841x 10" 209x10" 1.49%x10"7 754x10"7 134x10"7 130x10™"
450 138x 10" 3.55%x10' 4.08x10"7 1.74x10"° 3.01x10"7 246x10™"
500 209x 10" 555%x10"° 942x10"7 3.52x10" 594x10"7 4.19x10"
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