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Investigation on the Flash Thermolysis of 3,4-Dinitrofurazan-furoxan
by T-Jump/FTIR Spectroscopy
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Abstract: The fast thermolysis of 3,4-dinitrofurazanfuroxan (DNTF) at 0.1-0.4 MPa was investigated by temperature-
jump Fourier transform infrared (T-jump/FTIR) spectroscopy. All tests were carried out using a heating rate of 1000
C- s at 800 and 1000 C. Structures and concentrations of the gaseous products were obtained in situ and in real time
by fast scanning FTIR. Results showed that the relative molar concentrations ¢ * of the main gaseous products (CO, CO,,
NO and NO,) that were released by the thermolysis of DNTF were related to pressure and temperature. The relative
molar concentration ratios of cxo/cro,changes as the temperature and pressure change. These results reveal that the two
competitive reactions of C—NO, homolysis (to form NO,) and isomerization (to form NO) may occur during the fast
thermolysis of DNTF. NO formation from the cracking of furazan or furoxan rings may be limited by pressure.
Heterogeneous gas/condensed phase and homogeneous gas phase reactions may occur in the secondary and tertiary
class reactions of the fast thermolysis of DNTF because the relative molar concentrations of ¢’ and c¢¢o, increase and
the relative molar concentration ratios of c¢o/cco, decrease with increasing pressure.
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Fig.2 Time dependences of the relative intensity (equal to relative molar concentration (c*)) of main gas
products for DNTF thermolysis at different temperatures and pressures
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Table 1 Average ratios (k) of the relative molar
concentrations of main gas products for DNTF
thermolysis at different temperatures and pressures

p/MPa 7/°C keoco, Koo,
0.1 800 9.30 31.78
0.1 1000 12.26 22.04
0.2 800 9.36 54.52
0.3 800 6.29 35.30
0.4 800 5.38 9.31
0.4 1000 5.57 6.09
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