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Accuracy of the energy values

Electronic energy + harmonic zero-point vibrational energy

MO06-2X2@ CCSD(T)? QCISD(T)c
1-butyl + O, - - -
peroxy radical -33.50 -32.89 -33.2
TS 9 1.75 0.52 0.2
QOOH-2 -19.49 -18.16 -19.5
TS 4 -0.83 -2.57 -1.9
butene + HO, -13.57 -15.22 -
TS5 -1.72 -6.81 -5.2
1,2-epoxybutane -38.24 -37.45 -

TS 2 0.65 -1.16 -3.2
TS 10 -9.96 -9.57 -10.9
QOOH-3 -20.30 -18.55 -19.4
TS 6 4.05 -2.72 (10.9)
1,4-epoxybutane -52.30 -53.38 -

TS 7 8.15 8.72 -
Propene + formaldehyde + OH -29.28 -33.13 -

TS 11 -8.76 -7.51 -9.3
QOOH-4 -17.8 -16.27 -16.3
TS 8 2.18 -1.35 -2.3
1,3-epoxybutane + OH -38.38 -39.82 -

TS 3 11.19 9.19 -
butanal + OH -57.93 -60.45 -

a M06-2X/MG3S electronic energy + zero-point vibrational energy

b UCCSD(T)-F12a/cc-pVDZ-F12//M06-2X/MG3S electronic energy + M06-2X/MG3S zero-point vibrational energy
a E(MP2/6-311++G(2df,2pd) + E(QCISD(T)/6-31G(d)) — E(MP2/6-31G(d)) including B3LYP/6-31G* ZPE (Faraday
Discuss., 199, 101-120 (2001))
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Partition function Q = Y, e AFs Energy
HY = &Y
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Partition function Q = Y, e “FFs

v" many low-energy states that should be accounted for in Q




Hindered rotor approximation




Q = {electronic Qtranslatior-

Multi-structural all-structure approximation
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Non-separability — avoid assigning torsions to specific normal modes
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is used to reach a correct
high-T limit

Zheng, J.; Yu, T.; Papajak, E.; Alecu, I. M.; Mielke, S.; Truhlar, D. G. Phys. Chem. Chem. Phys. 13, 10885—
10907 (2011)
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Thermodynamics
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Phenomenological rate coefficients Phenomenological rate coefficients
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