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Table 1 DSC results of 3 samples
onset peak end decomposition
sample  mass D " N " h
No. /mg temperature!’ temperature temperature ~heat
T,/°C Toen/C  Tog/C /g
1 1.63 309.16 382.61 438.64 2028.01
2 1.72290.31 380.16 439.66 2055.39
3 1.80 260.15 267.14 279.25 339.84

Note: 1) The onset temperature means the one that deviates the baseline.
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Table 2 Adiabatic decomposition parameters of 3 samples

parameters sample 1 sample 2 sample 3
c,V /gt oK 1.58 1.65 1.87
@7 6.01 6.09 3.67

Pl 6.01 6.57 22.16
initial temperature /°C 260.71 256.07 150.71
initial temperature rate/°C - min™' 0.042 0.061 0.042
max rate temperature/°C 329.84 333.41 174.01
max temperature rate/°C + min™' 8.75 9.85 0.23
final temperature/°C 364.45 376.69 179.24

max pressure /10°Pa 14.48 20.11 2.32

ATyr /°C(by )® 623.48  792.47  632.11
reaction heat of MNT®) /J - g™ 987.55 1252.10  998.73
reaction heat of sample® /) - g”' 987.55 1212.05  195.76

Note: 1) C,, the heat capacity of sample, calculated by Kopp’s Rule[10) and
Dimoplon’s Rulef" ] according to the composition of each sample; 2)
@, the thermal intertia factor, calculated by Eq. (1) ; 3)¢, the thermal
intertia factor, calculated by Eq. (2); 4) ATyt represents the adiabat-
ic temperperature rise corrected by Eq. (3); 5) reaction heat of MNT
represents that of per unit mass of MNT; 6) reaction heat of sample re-

presents that of per unit mass of sample.
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Table 3 Kinetic parameters of 3 samples by Eq. (6)

samples 3
parameters sample 1 sample 2 —
first part ~ second part
E /k) - mol™ 530.9 357.6 315.4 193.4
A/min” 6.1x10"%  1.2x10*®*  1.9x107  5.6x10*'
n 6.34 4.75 0.6 0.29

Note: E is apparent activation energy. A is pre-exponential factor.
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Table 4  Adiabatic decomposition ( T;,,) of 3 samples

samples 3
parameters sample 1 sample 2 -
first part ~ second part
T /°C 308 292 17 106
Corrected Tpy,, 299 279 112 98
/°C
Note: 1) Tp,, represents the temperature at which the time to maximum rate

under adiabatic condition is 24 hours; 2) Corrected Tpy,,, Tpy4 cOrrec-

ted by Eq. (10).
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Effect of Nitric-Sulfuric Mixed Acid on Thermal Stability of Mononitrotoluene

ZHOU Yi-shan, CHEN Li-ping, CHEN Wang-hua, YANG Ting
( Department of Safety Engineering , School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China )

Abstract: To obtain the thermal decomposition characteristics of mononitrotoluene (MNT) with nitric-sulfuric mixed acid, differ-
ential scanning calorimeter ( DSC) and accelerating rate calorimeter ( ARC) were employed to test the thermal decomposition
behaviors of pure MNT and its mixture with 5% and 79% nitric-sulfuric mixed acid. DSC results show that the mixed acid cataly-
zes the decomposition of MNT mixture. The more concentration the mixed acid, the lower initial decomposition temperature of
MNT mixture. ARC results demonstrate that the initial decomposition temperature decreases from 260.7 °C (MNT) to 150.7 °C
(MNT with 79% mixed acid), and the temperature at which the time to maximum rate is 24 h(T,,,) from 299 °C to 98 °C.
Meanwhile, both the heat of reaction and the adiabatic temperature rise of MNT mixture increase a bit. Thus, the mixed acid
decreases the thermal stability of MNT mixture, and increases the thermal hazards.

Key words: physical chemistry; mononitrotoluene( MNT) ; nitric-sulfuric mixed acid; accelerating rate calorimeter( ARC) ; differ-
ential scanning calorimetry( DSC) ; thermal stability
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