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Table 1 ARC test conditions and test results of TNT
sample mass/g 0.10
test-cell mass/g 5.97
test-cell type Ti
start temperature/°C 180
end temperature/°C 400
temperature step/°C 5
temperature rate sensitivity/°C - min ™' 0.02
P 23.59
onset temperature/°C 232.1
final temperature/°C 254.0
adiabatic temperature rise/°C 21.9
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Fig.2 ARC test results of TNT
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a. test results and fitting curve of heating rate vs temperature
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Fig.3 Test results and fitting results in TNT decomposition
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Table 2  Test results of DNT nitration at different temperatures
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Fig.4 Curves of heat release rate vs time of DNT

temperature feeding time Co C AH thermal conversion yield freezing point of
/°C /min /KJ - kg" CKT /K - kg” KT /kJ after feeding/% /% product/°C

90 146 1.61 1.65 244 92.9 81 75.4

100 103 1.65 1.69 265 90.1 80 74.9

110 94 1.63 1.66 334 93.2 80 75.3

Note: C,; represents specific heat of the mixture of DNT and concentrated salfuric acid; C,,, specific heat of products system; A H, heat of reaction.
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Thermal Hazard Analysis of Dinitrotoluene Nitration

CHEN Li-ping, CHEN Wang-hua, PENG Jin-hua, LIU Rong-hai
( Department of Sagfety engeneering, School of chemical engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Differential Scanning Calorimeter ( DSC) , Accelerating Rate Calorimeter (ARC) and Reaction Calorimeter (RC) were
used to study thermal hazard of dinitrotoluene( DNT) nitration. DSC results show onset temperature T, of trinitrotoluene (TNT) is
298.38 °C, which is lower than that of DNT. ARC results demonstrate that TNT starts to decompose at 232 °C, and T,,, of TNT
decomposition is about 224 °C. Based on RC test results, there is a large amount of heat release during DNT nitration, and the
heat generation at 110 °C is 1.4 times heat generation at 90 °C, in which a large part comes from the exothermal side reaction
actually. Therefore, temperature should be controlled strictly to avoid acutely exothermal side reaction and product decomposi-
tion.
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