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Receptacle

GC-MS
Fig. 1 Curie point pyrolyzer

Table 1 Operating conditions for Pyrolysis-GC-MS

Sample: ca.0.5mg
Column: ¢2.6mx 1.1m, Glass
Packing: 2% OV-17
Carrier gas: He(28mt/min.)
Column Temp. : 50~200C(5 C/min.)
Injection block temp.: 220C
Separator temp. : 250C
Ion source temp. : 250C
Jon source power: 70eV
Heating time: 5 sec.
Analytical time of GC: 50min.
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Fig. 2 GC spectra for pyrolysis products of nitrobenzene
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Fig. 3 Yeilds of pyrolysis products of nitrobenzene
at 386 T~764C
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Table 2 Heat of formation, bond dissociation energy, and bond length for
mono substituted benzenes caluculated by PM3

Compounds AH* ((kcal/mol) Dcn(kcal/mol)  |Bond length:C-N(A)
Nitrosobenzene 39.15 52.94 1.462
Nitrobenzene 14.54 61.80 1.497
Aniline 21.30 91.46 1.430
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Table 3 Bond dissociation energy and bond length for aromatic nitro and nitroso compounds

caluculated by PM3
Compounds D¢ (kcal/mol) Dy.0(kcal/mol) C-N( A)Bond lengt; 0(A)
Nitrobenzene 61.80 84.22 1. 497 1.215
Nitrosobenzene 52,94 1.462 1.179
p-Nitroaniline 63.73 84.91 1.491 1.217
p-Nitrosoaniline 54.18 1.457 1.180
p-Nitroanisole 63.30 84.68 1.492 1.216
p-Nitrosoanisole 53.98 1.458 1.179
p-Nitrobenzoic acid 59.69 83.26 1.503 1.214
p-Nitrosobenzoic acid 51.79 1.467 1.177
p-Nitrophenol 63.16 84.63 1.492 1.216
p-Nitrosophenol 53.89 1. 458 1.179
p-Nitrotoluene 62. 34 84.43 1.495 1.216
p-Nitrosotoluene 53.27 1.461 1.179
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Pyrolysis of aromatic nitro compounds

by Mitsuru ARAI*, Renhao CHE**, Mamoru ITOH*, Yoshiaki AKUTSU*
Masamitsu TAMURA*, Takayuki ANDOH***, Shigeru MORISAKI***

In order to obtain some information for molecular design of energetic materials,
pyrolysis study has been done for para substituted nitro benzenes as a typical energetic
material at 386-1040C using curie point pyrolyzer. Product analyses of these pyrolyses
show that the reduction of nitro compounds which gives nitroso and/or amino compounds
is important on early stage of thermal decomposition reaction at low temperature.
However, elimination of nitroso group from the nitroso compounds is also becomeing impor-

tant at higher temperature.

The M.O.calculations of these compounds by PM-3 method show that dissociation
energy of C-N bond in the nitro compounds is higher than one in the nitroso compounds.
This results suggest that the elimination of nitro group goes via nitroso compoounds rather

than direct elimination.
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