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Thermal Decomposition Behavior of Dihydrazinium Salt of Bis( 5-amino-1,2,3,4-tetrazolium)

WANG Liang-liang, LIU Yan, ZHAO Shou-tian
( Research Institute of Chemical Defense, Beijing 102205, China)

Abstract. In order to understand comprehensively the thermal decomposition behavior of dihydrazinium salts of bis(5-amino-1,2,
3,4-tetrazolium) (Hy,BTA), thermal decomposition curves at different heating rates and the types of decomposition gas products
and their content change of the compound were measured by combined method of thermogravimetry-differential scanning calorime-
try-Fourier transform infrared spectroscopy-mass spectrometry (TG-DSC-FTIR-MS). Results show that the thermal decomposition of
Hy,BTA includes two endothermic processes and two successive exothermic processes with temperature increasing, corresponding to
the broken of first ionic bond in Hy,BTA with the expulsion of NH,NH, , the tetrazole rings began to release N, with the rupture of
—N-—N— during the break of the second ionic bond in Hy,BTA, gas products N,, HN,, NH, and HCN were generated by the
cleavage of tetrazole rings and the further decomposition of residual skeleton, in addition, the polymerization of decomposition prod-
ucts and pyrolysis of residual skeleton can be occurred which produce polymer containing nitrogen and HN,, N, and NH, , respec-
tively. The apparent activation energies of four processes calculated by Kissinger’s method are 115.12 k) - mol™', 193.75 k) - mol ™',
334.16 kJ - mol™ and 243.40 kJ - mol™' respectively.

Key words: dihydrazinium salt of bis(5-amino-1,2,3,4-tetrazolium) ; TG-DSC-FTIR-Ms coupled technique; thermal decomposi-
tion; gas products
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