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N

M B A SEH R 2 H T GRA P a4
P R BT B, MN S S2 8 I RE % B R 2 M S
GRA EH .

2

Total energies, relative energies and vibrational frequencies of NM and NM@ GRA systems

compound total energy/a. u. ZPE/kJ - mol™' relative energy/kJ - mol™' imaginary frequency/cm™"
NM —245.02873 131.0 0.0"

MN -245.02285 126.4 10.9"

CH,NOOH —244.99423 126.4 85.8"

(- CH;+ - NO,) - - 254.8")

TS, —244.92111 118.8 270.7" -820.34
TS, —244.92446 116.3 259.0" -2111.78
NM@ GRA -243.89364 4926.2 0.0%

MN@ GRA —-243.88663 4921.6 13.8%

CH,NOOH@ GRA —243.87395 4923.7 49.4%

(-CH,+ -NO,)@GRA - - 260,22

TS, @ GRA —-243.79102 4914.5 257.3% -793.24
TS,@ GRA —-243.78779 4911.2 262.8% -2136.62

Note: 1) Relative to the NM calculated at the B3LYP/6-31+G * * level of theory, 2) Relative to the NM@ GRA calculated at the ONIOM (B3LYP/6-31+G * * ; UFF)

level of theory.

&1 ALLEW, TS, M X T NM G = B
270.7 kJ - mol™ ,iX 5 B3LYP/6-311++G " * Hi /K F-
R 271.5 k) - mol™ P K G2MP2 HRiE K E A
() 270.3 kJ » mol™ ¥ 4345308, i B3LYP/6-31+G " *
TR N ATEER) . TS, @ GRA AIXF T NM@ GRA g
4 257.3 k) - mol™ | kb TS, FRAK T 27 13.4 k) -
UL NM-MN HHE 2 i 7F GRA RIS kK, I —
J7 1, MN o NM fE 5 10.9 k) - mol™ ,MN@ GRA
. NM@ GRA BEH 5 13.8 k) - mol™ ,NM-MN i HE
Y IE 306 SR G Ak BEAH 22 A8 K, R NM-MN H HF )2
VRTNI40; A BULE: W 2 o
3.3 SEBEHRK

AT HE R NM-MN 8 HE SO i — 4> 3
G, O NM 437 C R B —A4~ H 5 F 5 3
O J&+ I, i £ it CH,NOOH, k5 NM-MN #
HE B2 AR ] B BRAE K F L 318 NM & NM@ GRA A T
o EHE SN B A 1d o TS, F1 TS, @ GRA, & 4
s, TS, AT W it A, Hd,C- H &R
1.478A,0--H FE &} 1.245A, 4 NM 7 GRA F1H
KA ST R EHE R I, TS, @ GRA By 45H 5 TS, 4 1
JCH B AR L. MR, GRA X =4 CH,NOOH iy 45 #4)
HAEBIE W, GRA 111 4589 75 7 CH,NOOH 7
TR PSR, AT A R TR A B AR . 7R AR
37 CH,NOOH 437, 5 O JEFAH4R I H J5 7 If K

mol ™",

CHINESE JOURNAL OF ENERGETIC MATERIALS

Ak F HoAth 5 F B IS B A - 1T Y, H—O—N—C i £
1 38.4°, i £ CH,NOOH @ GRA 25 {4 v, % — Tfi £
9 178.4°, tb4h,7E GRA YEF R, CH,NOOH 4 F
N—O @B T 0.022A, N—OH #K 446 T
0.023A,

9
CH,NOOH

CH,NOOH@GRA CH,NOOH@GRA

B4 NM 5 NM@ GRA 7& & i % 5 HE S 0 o 38 285 KOs
7 B I A A A
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Reaction Mechanism of Nitromethane on the Graphene Surface: A Theoretical Study

LIV Ying-zhe, KANG Ying, LAl Wei-peng, YU Tao, GE Zhong-xue
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. To explore the effect of graphene on the reaction mechanism of nitromethane (NM), three kinds of initial reactions of
NM on grapheme surface including the NM-methyl nitrite( MN) rearrangement reaction, the H-migration rearrangement reaction,
and the C—N homolytic cleavage reaction were investigated by the ONIOM (our Own N-layer Integrated molecular Orbital and
molecular Mechanics) method. Results show that the structures and energies of initial reaction transitions states of NM and reac-
tion products are influenced by the graphene surface. The graphene surface makes the activation energy of three kinds of initial re-
actions decrease 13.4 kJ - mol™', increase 3.8 k) - mol™ and 5.4 kJ - mol™ in the order. The orders of activation energies change
from the C—N homolytic cleavage<the H-migration rearrangement<the NM-MN rearrangement to the NM-MN rearrangement<the
C—N homolytic cleavage<the H-migration rearrangement. The reaction transition states and reaction products tend to form planar
and eclipsed structures, respectively, leading to the maximization of interactions with graphene surface.

Key words: potential energy surface; activation energy; reaction transition states; our Own N-layer Integrated molecular Orbital
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