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For the alkenes studied here, the estimation method of Kwok and Atkinson® treats OH
radical addition to C=C bonds and H-atom abstraction from CH, and CHj3 groups as separate,
additive processes. H-atom abstraction from vinylic C-H bonds is assumed to be negligible.
Rate constants for OH radical addition to RCH=CH;, RR'C=CH,, Z- RCH=CHR' and E-
RCH=CHR' systems (R, R' = alkyl) are taken to be equal to those for the reactions of OH
radicals with propene, 2-methylpropene, Z-2-butene and E-2-butene, respectively, with rate
constants at 298 K of kagq (in units of 10™2 cm® molecule™ s™) of 26.3, 51.4, 56.1 and 64.0,
respectively.® H-atom abstraction from CH, and CHj3 groups is calculated using rate constants
Ksec and Kprim, respectively, combined with substituent group factors, F(X). H atom abstraction
from a CH3 group bonded to group X is given by Kansir(CH3-X) = KprimF(X), and from a CH,
group bonded to groups X and Y is given by Kapstr(X-CH2-Y) = ksecF(X)F(Y), Where the values
of Kurim and Ksec and the group substituent factors F(X) and F(Y) were derived from the kinetic
data for alkanes.! At 298 K, Korim = 1.36 x 10™* cm® molecule™ s, ksec = 9.34 x 107 cm®
molecule™ s, F(CH5) = 1.00 (by definition), F(CH,) = 1.23, and F(>C=C<) ~1.0.} Asan
example, the ate constant for the reaction of OH radicals with 1-decene,
CH,=CHCH,CH,CH,CH,CH,;CH,CH,CHj, is given by Kigtai = Kagdition + Kabstraction =
Kagd(RCH=CHy) + KsecF(>C=C<)F(CH) + 5ksecF(CH2)F(CH,) + keecF(CH2)F(CHj3) +
KorimF(CH2) = {26.3 + (0.934 x 1.0 x 1.23) + (5 x 0.934 x 1.23 x 1.23) + (0.934 x 1.0 x 1.23) +

(0.136 x 1.23)} x 102 = 35.8 x 102 cm® molecule™ s™ at 298 K.
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