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Abstract: In order to figure out the reaction mechanisms of HNO radical with O,,a detailed theoretical study was
performed. Reveal the microscopic reaction mechanism and provide theoretical support for the protection of the
air. The geomeltry configurations of reactants,intermediates, transition states and products were optimized so that
their harmonic vibration frequencies and energies were obtained at the B3LYP/6-311++G (d, p) level. Intrinsic
reaction coordinate calculations at the same level were computed to ensure the connections between transition
states and intermediates. The energies were confirmed by single-point calculated at the QCISD/6-311++G (d, p),
and all the total energies were corrected by the zero-point energy. Through analyzing the energy and isomerization
of the reaction paths,it is found that HNO+0O, possesses two products: HOONO and HNO;. HOONO is the main

product,and it has three isomers.
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Fig.1 Geometric structures of stationary points
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Table 1 Energies of stationary points
Species B3LYP / hartree ZPE / hartree QCISD / hartree Relative energy / (kJ-mol™)
R(HNO+0,) -280.824 512 8 0.017 580 -280.190 246 9 0
IM1A -280.859 957 7 0.023 673 -280.200 973 3 -12.16
IM1B -280.862 541 4 0.024 205 -280.200 357 4 -9.15
M2 -280.862 154 6 0.023 662 -280.208 228 2 -31.24
M3 -280.859 255 6 0.023 314 -280.205 737 1 -25.61
M4 -280.850 746 7 0.023 200 -280.201 610 3 -15.08
M5 -280.849 436 7 0.023 170 -280.200 763 4 -12.93
M6 -280.871 265 7 0.024 571 -280.215 798 8 -48.73
TS1A/2 -280.767 434 9 0.017 388 -280.102 304 0 230.39
TSIA/P® -280.846 265 5 0.019 306 -280.186 583 2 14.15
TS1B/6 -280.778 154 2 0.017 944 -280.112 166 3 205.96
TS2/3 -280.848 948 9 0.022 050 -280.195 821 0 -2.90
TS2/5 -280.823 907 7 0.022 596 -280.175 847 0 50.98
TS3/4 -280.822 393 9 0.022 190 -280.175 080 6 51.92
TS4/5 -280.840 892 4 0.022 176 -280.192 466 7 6.24
TS4/P, -280.808 099 1 0.021 650 -280.158 244 8 94.70
TS4/P, -280.806 422 2 0.020 908 -280.144 143 4 129.78
TS5/6 -280.802 462 6 0.021 679 -280.175 409 0 49.72
TS6/P,* -280.855 374 7 0.022 466 -280.200 699 2 -14.61
TSP7/3 -280.795 789 8 0.016 755 -280.155 418 4 89.28
TSP/P,? -280.903 641 9 0.022 138 -280.253 301 8 -153.58
TSP /P, -280.924 461 8 0.022 401 -280.271 467 0 -200.59
TSP“/P, -280.861 484 7 0.020 441 -280.200 315 0 -18.92
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Continued Table 1

P/""(HOONO) -280.923 085 5 0.022 973 -280.272 324 7 -201.34
P"(HOONO) -280.925 698 6 0.022 785 -280.273 575 6 -205.11
P~(HOONO) -280.926 429 4 0.023 229 -280.272 835 3 -202.00
P,(HNO3) —-280.978 604 9 0.026 241 -280.320 943 4 -320.40
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