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Fig.1 DSC and TG-DTG curves of thermal decomposition
of NL24 at a heating rate of 10 °C-min"

b. NL24 crystal diagram
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Fig.2 SEM image and crystal structure diagram of NL24
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Fig.3 Thermal history experiments (a) and isothermal DSC

measurements (b) for NL24

Table 1 Thermal history experimental curves of NL24 at different temperatures

thermal history curves break temperature / °C al% T /°C T,/%C T,/°C AH /g™
curve-1 277.2 284.7 291.1 2259
curve-2 246 0.09 274.2 284.2 292.2 2048
curve-3 260 0.18 271.6 282.3 290.9 1857
curve-4 280 0.75 247.6 269.1 286.1 553.9

Note: « is conversion rate. T  is onset decomposition temperature. T, is peak decomposition temperature. T_ is end decomposition temperature. AH is decomposi-

tion enthalpy.
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Fig.5 DSC curves at different heating rates for NL24
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Table 2 Characteristic peaks and heat release of NL24 at dif-
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Fig. 6 Thermal decomposition phase diagrams at different

conversion rates
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Table 3 Thermodynamic parameters calculated by different

methods
Method Data object E/kJ-mol™ IgA/s™" r

DSC 198.65 18.50 0.9978
Kisinger

TG 198.00 18.54 0.9934

DSC 197.70 18.37 0.9980
Ozawa

TG 197.06 18.40 0.9939

DSC 181.32 16.79 0.9993
KAS

TG 168.87 15.69 0.9940

DSC 181.24 16.79 0.9993
FWO

TG 169.33 15.75 0.9946
Mean value - 189.73 17.61 -
Satava-Sestak DSC 174.69 16.60 0.9988

Note: Eis the activation energy. A is the prefactor. ris correlation coefficient.
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Fig. 7 FTIR spectra of gas products for different sampling

times at a heating rate of 10 C+-min”’
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Thermal Behavior and Decomposition Mechanism of 2,2-Azobi[ 4, 5-bis (tetrazole-5-yl) ]-1,2,3-triazole

LIU Shu-liang, CAIl Tao, ZHANG Li-nan, Ql Yuan, MA Hui-chao, LIN Qiu-han
(School of Chemistry and Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To study the thermal decomposition behavior of 2 ,2-azobil 4, 5-bis(tetrazole-5-yl) 1-1,2,3-triazole (NL24), the struc-
ture, morphology and thermal decomposition characteristics of NL24 were studied by means of scanning electron microscopy,
thermogravimetric analyzer, differential scanning calorimeter and thermogravimetric infrared mass spectrometry. The kinetic pa-
rameters such as apparent activation energy and exponential pre-factor were calculated by Kissinger, Ozawa and Satava-Sestdk
method, and the thermal decomposition mechanism of NL24 was deduced. Results show that NL24 has two main weight loss

stages at the heating rate of 10 °C -min™

. The first weight loss stage occurs at about 180 °C, which belongs to the volatile endo-
thermal process of dimethyl sulfoxide. The violent thermal decomposition of NL24 occurs at the second weight loss stage be-
tween 270 °C and 300 °C, which has not only rapid gas generation rate, but also belongs to autocatalytic reaction. The main gas-
eous products are N,, HCN, HN,, etc. The apparent activation energy and pre-exponential factor of the decomposition process
are 174.69 kJ-mol™ and 10" s7', respectively. The reaction model of thermal decomposition stage of NL24 is random nucle-
ation and subsequent growth.

Key words: 2,2-azobis[ 4, 5-bis(tetrazol-5-yl) -1, 2, 3-triazole; nitrogen-rich energetic materials; thermal decomposition; dynam-
ic parameters;gaseous product
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NL24 wa s studied by means of scanning electron microscopy, thermogravimetric analyzer, differential scanning calorimeter

and thermogravimetric infrared mass spectrometry, and the possible decomposition mechanism was speculated.
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