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Abstract The mechanism for the double radicals reaction of CH3;0 with ClIO has been investigated theo-
retically at QCISD(T)/6-311+ G(d,p)//B3LY P/6-311+ G(3df,3pd) level. The results show that the reaction
has three channels, yielding the products of HOCI+ CH,0, CH,0,+HCI and CHCl 4 O,(*A), respectively.
The route to produce HOCI+CH,O was most favorable no matter whether it was considered from the
viewpoint of kinetics or thermodynamics. Thus, the channel producing HOCI+ CH,0 is the main one in
agreement with experiment.
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Figure1l Optimized geometries of various species calculated at the B3LY P/6-311-+ G(3df,3pd) level (bond lengths are given in nm and

bone angles in degree)
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Tablel Vibrational frequencies of all species calculated at the B3LY P/6-311+ G(3df,3pd) level

1

Species Frequency/cm™

CH0 3008, 2964, 2887 (2840), 1512 (1487), 1364 (1362), 1352, 1108 (1047), 959, 700 (653)
clo 861 (853)

IM1 3129, 3113, 3032, 1502, 1475, 1454, 1180, 1172, 975, 967, 576, 408, 300, 163, 118
IM2 3133, 3109, 3029, 1500, 1468, 1449, 1205, 1171, 990, 848, 601, 481, 352, 203, 139
TS1 3041, 2963, 2192, 1501, 1390, 1359, 1214, 1139, 1003, 900, 544, 435, 393, 175, 458i

TS2 3022, 2935, 1878, 1512, 1279, 1236, 1223, 1028, 742, 603, 457, 407, 333, 146, 742i




No. 11 B REE: CH0 5 CIO WA 3k ML 1) & AL 240 5T 1015
Species Frequency/cm *
T3 3212, 3089, 1624, 1472, 1309, 1265, 1212, 1126, 1073, 675, 565, 516, 350, 217, 764i
T4 3325, 3320, 3141, 1445, 1420, 1328, 1051, 664, 646, 456, 281, 253, 226, 110, 453i
HoCI 3776 (3794), 1259 (1267), 741 (725)
CH,0 2948, 2889, 1822, 1531, 1265, 1199
CH.,0, 3275, 3121, 1546, 1405, 1248, 951, 927, 676, 532
HCl 2947 (2991)
CH,Cl 31609, 3169, 3073, 1484, 1484, 1385, 1031, 1031, 716
O,(*A) 1633 (1509)

#F 2 1 B3LYP/6-311+ G(3df,3pd) Fl QCISD(T)/6-311+G(d,p) K- L AR R & Fh (K% sUBL IE B (Ezpe), ik e B (Ex) FIAH X fiE(ER)
Table2 Zero-point correction energies (Ezpc), total energies (Er) and relative energies (Eg) of all species calculated at the B3LY P/6-311

+ G(3df,3pd) and single-point QCISD(T)/6-311+ G(d,p)

_ B3LYP QCISD(T)
Species
Ezpc/au. Er/au. Er/(kJ*mol %) Er/au. Er/(kJ*mol %)
CH;0+ClO 0.0381 —650.4269 0.0 —649.4203 0.0
IM1 0.0446 —650.4445 —46.21 —649.4296 —24.42
IM2 0.0448 —650.4600 —86.90 —649.4704 —131.54
TS1 0.0416 —650.4348 —20.74 —649.4287 —22.05
TS2 0.0383 —650.4060 54.87 —649.4108 24.94
T3 0.0403 —650.4113 40.96 —649.4208 —1.31
T4 0.0402 —650.3502 201.38 —649.3329 229.47
HOCI+CH,0 0.0397 —650.5322 —276.47 —649.5399 —314.01
CH,0,+HCl 0.0379 —650.4584 —82.70 —649.4662 —120.51
CH5Cl+0,(*A) 0.0414 —650.4365 —25.20 —649.4632 —112.63
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Figure2 Energy change of the reaction route of CH;0+CIO
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Table 3  Activation energy (AE) and reaction enthalpies
(AH%g) of various reaction pathways
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CHzO+ClO—~HOCI+CH,0 2.37 —308.76
CHzO+ClO—CH,0,+HCl 132.85 —120.51
CHzO+ClO—CH4Cl+0O,(*A) 361.01 —103.97
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