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"Abstract Results

We present the first detailed theoretical analysis of vinylic radicals 1-methyl-vinyl and 2-methyl-vinyl| 1) Potential energy surfaces for both 1-methyl-vinyl and 2-methyl-vinyl are shown. The pathway to the main propagating channel is shown in

oxidation reaction and subsequent reactions on the C,H.O, potential energy surface(PES). The black; the pathway to main chain branching channel is shown in blue.

PES was determined at the CCSD(T)-f12a/cc-pVTZ-f12 //IB2PLYPD3/cc-pVTZ level theory. Several

transition states calculated using multi-reference theory are also be discussed. Temperature- and AN 0 | =0+ on N .
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_ AIMOSt all VInylic radicals react with oxygen. = According to the results in Ref.2, we predict that for both PESSs, the black channel will dominate at lower temperatures, the blue channel will dominate at higher
C3H6+OH{=>C3H5- +H20 m . . . .
cﬁnmﬁcsns-aj:ﬁs-a — ® The only estimates of the rate coefficients in the liter- temperatures.
CHAMOSCHCOCHO E Decrease Reactivi ature are taken by analogy from out-of-date C H, + O, 2) Several transition states require multi-reference theory to quantify the barrier height considering their properties and significance to the over-
C.H.+0.<>CHOHCO = predictions. all kinetics. ) ]
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@%g%mmschmﬁﬁwé. propagating channel. Based on Ref.2, although this isomerization proceeds through a tight transition
H,0,(+M)<=>OH+OH(+M) " e — ] &+ o CH,CO  + CH,O For each fixed C-O distance, fromr = 1.8A to state, the CCSD(T)/cc-pVTZ result showed that a muti-reference method is
CH-atHO,<=>ACHOOH vz " Z . . . r=20A. 0.00 e needed to acquire heigher accuracy result.
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CASPT2(11,9) &(13,11), MRCI(9,7). § 400 = MRCIS,7) get relative barrier height.
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) The O-O torsion mode were scanned as a tes s doublet/quartet splitting. This decomposition is complicated:
case for benchmark. 5 DFT methods, 7 basis-sets for 3 .- ape ¢ Low-lying excited state
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CCSD(TY VTZ | | calculation formed to sta- S 307 Ground-state was optimized at CASPT2(7,6) level of theory. The ex-
_ (T) .CC-p evel calcuiations .pe_ O g 257 => The new potentials are shown as the circle marker lines. As the figure shows, the differences be- cited-state was calculated by adding the differecne between ground
tionary point were set as standard criteria. e tween CASPT2 and MRCI potentials now decrease to within 0.5 kcal/mol in the bottleneck region. state and exited state.
2) Single-point energy calcula- ;2 3) Product formation 4) Sensitivity analysis
tion//B2PLYPD3/cc-pVTZ benchmark for vinyl + ()2 00] Arrenhenius plots for the individual product channels at three different pressures for the addition of C,H_+O, Vary the t.h.e barrier height of the two
o5\ - O O o key transition states by £ 1 kcal/mol.
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e RRKM/ME 107 e 10‘“”0.4 e R = The chain branching channel always remains secondary. The sensi-
A newly developted RRKM/ME code, PAPER was used to calculate the temperature and pres- 1000/T [k} ooy © 1000my tivity analysis does not change the qualitative behavior.
sure dependent phenomenological rate coefficients.
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