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Fig.4 IR spectrum curves of DNTF at different temperatures

in melting stage
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Table 1 Kinetic parameters of the three characteristic groups
characteristic B E, InA
group /°C-min™"  /kJ-mol™ /s '
2.5 139.8 31.4 0.9964
nitro 5 129.5 29.2 0.9922
10 125.8 28.7 0.9925
2.5 147.7 32.7 0.9980
furoxan ring 5 138.0 30.5 0.9957
10 136.7 30.5 0.9973
2.5 155.4 34.7 0.9988
furazan ring 5 148.2 33.0 0.9933
10 141.9 31.7 0.9963

Note: fis heating rate, E_ is activation ability, A is pre-referential factor, ris

the correlation coefficient.
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Fig.8 Configuration diagrams of different DNTF molecules
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Table 2 Energy calculation results for different DNTF molec-
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structure  structure I (DNTF) structure II (C—N) structure Il (C—C)

energy(Ha) —-1267.1730257 —1267.1730521 -1267.1734294
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Thermal Decomposition Kinetics and Mechanism of DNTF by in Situ Infrared Technology

NAN Hai'*, PAN Qing*, JIANG Fan*, WANG Xuan-jun', JIN Peng-gang’, ZHANG Kun*
(1. Rocket Force University of Engineering , Xi'an 710025, China; 2. Xi’an Modern Chemistry Research Institute , Xi'an 710065, China)

Abstract: In order to study the thermal decomposition properties of the characteristic groups of 3, 4-Dinitrofurazanylfuroxan
(DNTF), differential scanning calorimetry (DSC) and fast scanning Fourier transform infrared spectroscopy (FTIR)were adopted
to study the thermal decomposition properties of DNTF in condensed phase. The changes of characteristic groups of DNTF were
studied by using FTIR technology at three different heating rates of 2.5, 5.0, 10 °C-min~'. The thermal decomposition kinetic pa-
rameters of C—NO,, furazan ring, and furoxan ring of DNTF were calculated by the Coats-Redfern method. The thermal decom-
position mechanism of DNTF was inferred based on the thermal decomposition properties of the characteristic group of DNTF.
The results show that the thermal decomposition of DNTF is controlled by the three-dimensional diffusion mechanism. The reac-
tivity of groups in DNTF molecule is nitro>furoxan ring>furazan ring. With the increase of heating rate, the reactivity of each
group shows an increasing trend. It is speculated that the thermal decomposition process is that C—NO, breaks first, and then
the C—C bond connecting furuzan and furoxan ring breaks, and finally the N—O bond in furazan ring and furoxan ring breaks.
The furoxan ring decomposes faster than furazan ring.

Key words: 3,4-Dinitrofurazanylfuroxan (DNTF) ;fast scanning fourier transform infrared spectroscopy(FTIR) ;thermal decompo-
sition ;decomposition mechanism
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