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Tabte 1 Thermal decomposition properties of aromatic nitrocompounds by DSC and ARC.
Aromatic DSC ARC
nitrocompounds Tosc Qusc Tarc Maximum self —heat Maximum rate of pres—
(T) (cal/ g) rate(C/min) sure rise (psi/min)
(Temp. T) (Temp. T)
p— Nitroaniline* 343 472 251.5 1.1 (295) 0. 04 x 102(287)
p— Nitrophenol 301 - 517 231.2 87.0 (285) 93 @
o—Nitrotoluene 354 542 284.0 560. 5 (370) 920 (342)
m~— Nitrotoluene 368 543 281.5 477.0 (380) 890 (348)
p—Nitrotoluene 368 543 276.2 557.3 (373) 820 (331)
o—Nitrobenzoic acid 300 485 236.0 124.0 (313) 123 (306)
p— Nitrobenzoic acid 353 467 281.4 324.0 317 530 (353)
m— Dinitrobenzene 410 883 321.4 >59.0 (388) 1390 (389)
p— Dinitrobenzene 401 888 321.0 >83.0 (447) 1020 (413)
p—Nitro—chlorobenzene 427 455 347.2 >80.0 (391) >132 (407)

*Sample for p-nitroaniline : 0.4g
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Fig. 1 Plots of Tpsc against ¢, for thermal decom-

position of p—substituted nitrobenzene
deribatives.
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Fig .3 Plots of Qpsc against g, for thermal decom-
position of p-—substituted nitrobenzene
derivatives.
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Fig. 7 Plots of rate of pressure rise against self —heat rate for thermal decomposition of
p—substituted nitrobenzene derivatives by ARC.
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Thermal Decomposition of Aromatic Nitrocompounds

by Mamoru ITOH®, Yoshifumi OKAMOTO?"*, Yoshiaki AKUTSU®*,
Masamitsu TAMURA?®, Tadao YOSHIDA®, Takayuki ANDOH**
and Shigeru MORISAKI**

In order to attempt to obtain some informations on the thermal decomposition
mechanism of aromatic nitrocompounds, we have examined the effect of substituents and
nitro groups on the thermal decomposition behaviour of aromatic nitro compounds using
sealed—cell DSC and ARC.

As aresult, it is shown that electron-donationg groups have a tendency to lower the
onset temperatures of thermal decomposition by DSC (7'psc) and those of self-heat decom-
position by ARC (T arc) with p-substituted nitrobenzene derivatives . These fact suggest
that the C-NO; bond should decompose at the initial stage of thermal decomposition , pro-
bably forming carbonium ionlike transition state .

As the heat of decomposition by DSC (Q psc) increases with the number of nitro group
for nitrobenzene and nitrotoluene derivatives, it is also suggested that Q psc may be releas-
ed chiefly from the bond fission of C—~NO;.

In addition , using T psc determined we can predict T src under adiabatic conditions,
which is more important for evaluating thermal hazards, from the linear relationship bet-
ween Tpsc and T arc obtained , for both aromatic nitro-compounds and other energetic
materials .

(*Department of Reaction Chemistry , Faculty of Engineering , The University of

Tokyo, 7—3—1 Hongo, Bunkyou-ku, Tokyo 113.
**Research Institute of Industrial Safety , Ministry of Labour , 5—35—1 Shiba,
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