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Fig. 1 The dynamic DSC curves of NQ at different heating rates
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Table 1 Conditions and results of the dynamic DSC experi-
ments

B mass Tonset Theak AH,

/°C + min™' /mg /°C /°C /- g

2 0.46 213.8 215.0 697.6

5 0.50 227.3 229.7 773.5

10 0.45 241.0 244.5 745.6

20 0.46 249.9 255.2 701.1

Note: B is the heating rate, T, is the initial thermal decomposition tempera-
ture, T,eq is the peak temperature of thermal decomposition, AH, is

the decomposition enthalpy change.
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Table 2 Conditions and results of the “interruption and re-

scanning” method

mass parameter
curve /mg TJC T/ C T /C AH /g
10 °C - min™'-1  0.45 / 241.0 244.5 745.6
10 °C - min™'-2  0.42 229.8 227.1  231.1 676.4
10 °C - min~'-3  0.54 236.4 210.5 215.8 577.0
10 °C - min~'4 0.40 240.7 165.6 175.6 208.4

Note: T, is the interruption temperature.
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Autocatalytic Thermal Decomposition Properties and Adiabatic Safety of Nitroguanidine

WANG Kai', LIU Da-bin', XU Sen', CAl Gao-wen', SHI Liang-yu', BU Ling-tao’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Shandong Tianbao Chemical Industry Co. ,
Ltd. , Pingyi 273300, China)

Abstract: Thermal decomposition characteristics of nitroguanidine( NQ) was preliminary studied by differential scanning calorime-
try (DSC) dynamic experiment, and the Kissinger and Ozawa method were used to calculate the activation energy of thermal de-
composition. The effect of thermal history on the thermal stabilities of NQ was investigated by “interruption and re-scanning”
method, and the conclusion was verified with the isothermal DSC experiment. The adiabatic security of NQ was investigated by
the adiabatic calorimeter (ARC), and the initial decomposition temperature and heating rate were obtained. Results show that NQ
is an energetic material decomposing with melting, and the thermal decomposition is autocatalytic reaction. Thermal history signif-
icantly influences the thermal stability of NQ, decreasing the initial thermal decomposition temperature and the peak temperature
and increasing thermal decomposition rate at solid state. The initial thermal decomposition temperatures are 213.8-249.9 °C,
whereas the peak temperatures are 215.0-255.2 °C at heating rates of 2, 5, 10 °C - min™' and 20 °C - min™' by dynamic DSC
analysis. The apparent activation energy is 111.6 k) - mol™ and 114.2 kJ - mol™'. The initial decomposition temperature is
170.6 °C and the maximum heating rate is 1.414 °C - min~' for adiabatic experiment.

Key words: nitroguanidine; autocatalytic(NQ) ; “interruption and re-scanning” method; differential scanning calorimetry( DSC) ;
adiabatic calorimeter( ARC) ; thermal decomposition
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