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Table 2 Thermochemical data of vaporiza-
tion for nitro derivatives of toluene

Pressure  Boiling dHv 4Sv
point(C)
Sample (mmHg) obs. (lit.?) (kcal-mol) (c.u.)

i 61-765 202(221.7) 12.3  24.8

o-NT

m-NT  54-767 233(232.6) 11.8 23.3

p-NT 42-767 238(238.5) 12.2 23.9
2,3-DNT 51-756 319 15.1 25.6
2,4-DNT  26-762 304(300dec.) 15.6 27.0
2,5-DNT 100-756 302 14.7 25.6
2,6-DNT 99-756 290 14.7 26.1
3,4-DNT 51-404 33¢* 15.7 25.9
3,5-DNT 100-756 316 15.5 26.2

*determined by extrapolation of the linear Cla-
peyron-Clausius plot to 760 mmHg
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Fig. 1 Plot of the boiling point against the
dipole moment
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Fig. 3 DAT curves of dinitrotoluenes under
clevated pressure

Table 3 Decomposition temperatures and acti-
vation energics from DTA method

Intial temp.2 Peak temp.s Eaz-bd

Sample ) ) (kcal/mol)
o-NT 320 364 45.1
m-NT 32 377 46.4
p-NT 330 3n 47.7

2,3-DNT 305 354 47.9

2,4-DNT 290 322 39.9

2,5-DNT 309 349 46.8

2,6-DNT 307 343 47.1

3,4-DNT 3m 335 41.4

3,5-DNT 334 369 52.5

a : Conditions; Sample 5mg(sealed holder), Pres-
sure ; 50kg/cm? gauge(He), dT/dt=10C/min
b : Calculated from kissinger’s method
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tion temperatures and activation ene-
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Table 4 Ignition test of MNT and DNT

Sample Ignition(4sec) temp. (C) Ea(kecal/mol)

o-NT 405 21.9
.m-NT 446 30.3
p-NT 461 34.3
2,3-DNT 436 23.3
2,4-DNT 407 22.2
2,5-DNT 449 22.1
2.6-DNT 443 26.9
3,4-DNT 458 25.9
3,5-DNT 480 24.2
500

dinitrotoluenes

450

Ignition temp(4 sec) (°cC)

400
mononitrotoluenes

290 300 310 320 330 340
DTA initial decomposition temp {°C)

Fig. 6 The correlation between decomposi-
tion temperatures and ignition tem-
peratures
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The thermal reactivities of nitro conpounds. XI. comparison of the
thermal reactivities between isomers of mono- and dinitrotoluenes

by Yasutake Hara, Hiroyuki Matsubara Hideyo Osada

The thermal reactivities of mono- and dinitrotoluenes were studied by thermal
analyses and various spectrometries.

The heigh boiling isomers have large dipole moment. The changes in entropies
of vaporization of these nitro derivatives at their normal boiling point are greater than
usual value of 21 cal/deg/mol, and the molecules which have the greater entropy
values decompose at a lower temperature.

In additions, some interesting conclutions are obtained about following correlation
such as decomposition temperature-activation energy and ignition temperature-initial
temperature of decomposition (DTA), and about the changes of molecular structure
in the thermal decomposition.

(Department of Environmental Science, Kyushu Institute of Technology, Sensui,
Tobata, Kitakyushu, Japan)
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