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1. C-N bond cleavage
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II. N-O bond cleavage
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III. Nitro-Nitrite isomerization
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Initial process for thermal decomposition of
nitrobenzene
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Fig. 1
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Fig. 2 The relationship between C—N bond length
and heat of formation of nitrobenzene
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Fig. 3 Isomerization reaction between nitrobenzene
and phenylnitrite
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Table 1 Calculated bond dissociation energy for the
initial process of thermal decomposition of
nitrobenzene

. bond dissociation energy(k]/mol)
reaction
method 1 method 2
I 228.9 233.9
o-1 413.1 426.0
I-2 246.4 205.0
m-1 324.3 (activation energy)
m-2 19.71 6.28

m#A LI, TORIGGHRTHHL, NEERHE7
« P IZBML, FIDvRAze<tr 757 (RO
BERINGC— 6 AR) HIV-THZH L1z, Tz,
FEX3m, A 3cnSUSH 7 &4 (FEHW - #48
OV-101 5%, #H{&Uniport HP60/804 . =~ .) %
By, 4 J AEBEET0~220C, REBZE 5 C/min.,
HEACRE260C TfT-1,
3.2 RRERLBR
$FEA50T~6007C, MAARFRIZ0~608 CRAL T~
e, wWTFhodgdia—F<r¥rieElL, =+
BY N HE IR L), 3= FNv L,
BORIZL DER L7 22450 hAk a v BHK
L, £L2LDTHD, 1, 7151 + Bl
LTERTHERZOND7 =7/ -t EDFELE
hbhhighats, Dz Eht, C-NEAIIN-OF
BLVLERIZHMBL, = reXv Y OMR
C-NEE&MBAIc L - THIER D Z Edibha e,
R I ATFENE LG ERRLTV 5,
4 T & 0
= b axydyORGFROMPARYBOLIZTS
12, FFRMENELE, = reXv¥roa v
ETFTOS A iiRIRET 18R, =2te~y
£ ORGFROMERGIEC-NESHBTHLZ &
NEIoMizE o te, E1:, FHINHMUHOFHMMA
R LT, o fauligkitiiic X 5 @A FEH
H, AFENUBSRIMT BRI ENTED
s,
X m
1) T. B.Brill and K. J.James, Chem. Rev., 93,
2667 (1993)
2) MOPAC Ver. 6, J.J.P.Stewart, QCPE Bull., 9,
10 (1989) : Revised as Ver.6.0] by T. Hirano,
University of Tokyo, for HITAC and UNIX

—178— KEFEE



machines, JCPE Newsletter, 1, 10 (1989)

A study on initiation of thermal decomposition of nitrobenzene

by Naoshi KOHZU*, Yoshiaki AKUTSU*, Mitsuru ARAI*
and Masamitsu TAMURA*

Initiation of thermal decomposition of nitrobenzene was investigated by the calculation
with semi-empirical molecular orbital method, PM 3 and the thermal decomposition ex-
periment using a quartz cell.

The dissociation energy of C—N bond calculated with PM 3 is less than that of N—O
bond, and only iodobenzene is observed in the thermal decomposition experiment of
nitrobenzene in the presence of iodine. From these results, C—N bond cleavage is proved to
be the initial step in the thermal decomposition of nitrobenzene.

(*Department of Chemical System Engineering, Faculty of Engineering, The
University of Tokyo, 7—3 — 1 Hongo, Bunkyo—ku, Tokyo 113, JAPAN)
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