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Fig.1

Geometries of reactant, transition state and product of hydrogen transfer reaction of CH:NO:

with CH; and C:Hs with CH; (the data in bracket are experimental*®!)
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Table 1  The calculated total energies E. (Hartree) of reactants, transition state and products and reaction barrier E, (kJ * mol ")
MP2(FULL) MP2(FULL) +ZEP QCISD(FULL, T) QCISD(FULL, T) +ZEP

E. (CHsNO») —244. 539449 244. 488484 —244. 581257 —244. 530291
E.(CHs) —39. 725672 —39. 695492 —-39. 751539 —39. 721359

E(TS) —284. 240726 —284. 160359 —284. 309826 —284. 229459
E.(CH:NO>) —243. 869226 —243. 832886 —243.911354 —243. 875034
E.(CH.) —40. 398042 —40. 352499 —40. 425575 —40. 380032

E.. 63.99 61.96 60. 26 58. 21

E. 69. 63 65. 65 71. 10 67.17

Expt. 34. 411
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Table 2

Forward rate constants k(cm®*mole. ~'*s') at the temperature range 800 ~ 2400 K

T/K 10" k(TST) 10" k(CVT) 10"k(ICVT) 10"k(CVT/ZCT) 10" k(ICVT/ZCT) 10" k(CVT/SCT) 10" k(ICVT/SCT)
300 0.0122 0. 0857 0. 0857 0. 0947 0.0113 0. 0160 0.0191
900 0. 0415 0. 285 0. 285 0. 297 0. 0357 0. 0409 0. 0491
1000 0.115 0.775 0.775 0. 774 0. 0929 0. 0960 0.115
1100 0. 274 1.81 1.81 .75 0.210 0. 205 0. 246
1200 0.578 3.75 3.75 3. 56 0.426 0. 402 0. 480
1300 1. 11 7.10 7.10 6. 65 0. 792 0.732 0.872
1400 1.99 12.5 12.5 11.6 1.37 1.25 1.49
1500 3.34 20.7 20.7 19.0 2.25 2.03 2.41
1600 5.33 32.7 32.7 29.9 3.52 3.16 3.73
1700 8.16 49.5 49.5 45.2 5.28 4. 74 5.55
1800 12.0 72. 4 72.4 66. 1 7.67 6.90 8.01
1900 17.2 103 103 93.8 10. 8 9.75 11.2
2000 24.0 142 142 14.9 13. 4 15. 4
2100 32.6 192 192 20.0 18. 1 20.6
2200 43. 4 253 253 26.3 23.9 27.1
2300 56.7 329 329 34.1 31.1 35.0
2400 73.0 421 421 43.5 39.7 44.5
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The Reaction Path and Varitional Rate Constant of the Reaction
CHs + CH3N02—>CH4 + CHzNOz*

Ji Yong-Qiang  Feng Wen-Lin  Hao Mao-Rong  Li Hui-Ying
( Faculty of Science, Beijing University of Chemical Technology, Beijing 100029)

Abstract  The geometries of the reactants, transition state, and products of hydrogen transfer reaction CH; +
CH:NO,—CH. + CH:NO: have been optimized at the UMP2 (full) /6-311G(d, p) level. The forward and reverse
reaction potential barriers are 58. 21 kJ*mol~" and 67. 17 kJ *mol "' respectively. Along the IRC, the reaction is a
coordinative process and there is a reactivity normal-mode which lead reaction from reactants to product. The vari-
ation of forward reaction rate constant versus temperature, obtained by using the variational transition-state theory

(CVT) and ICVT, have identical tendency with experimental values.

Keywords: Nitromethane, Rate constant, Ab initio, ~ Variation transition-state theory
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