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Table 1 Time appeared or disappeared of infrared absorption peak and assignment of GZT in heating process
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1160 . 25.4 z 5 [13]
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770 25.3
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Fig.4 Mass spectra of GZT with the sample direct injection at
10 °C + min™'
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Mechanism of Thermal Decomposition of Guanidinium Azotetrazolate

WANG Qiong, AN Ting, PAN Qing, NING Yan-li, FAN Xue-zhong, ZHAO Feng-qi

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal behavior of guanidinium azotetrazolate (GZT) was studied using the thermogravimetry and differential scan-
ning calorimetry. The thermal decomposition mechanism of GZT was proposed based on the investigation of products in con-
densed and gas phases by the combination techniques of solid in situ cell with the rapid-scan Fourier transform infrared spectrosco-
py and pyrolysis-gas-chromatography-mass-spectrometry ( Py-GC-MS). Results show the first mass loss process of GTZ includes
the exothermic decomposition reaction of azotetrazolate and the endothermic decomposition reaction of guanidinium. Under heat-
ing, the intermediate product tetrazoleazide (CHN,) may forme through the ring-opening reaction of tetrazole on the azotetrazo-
late molecular and the ultimate products are high boiling point materials; melamine and ammonium azide. Under the bombard-
ment of ion source, the bond C—N_,  on azotetrazolate molecular also split and dissociate in sequence.

Key words: physical chemistry; guanidiniumazotetrazolate; thermal decomposition; decomposition mechanism; pyrolysis-gas
chromatography-mass-spectrometry; solid situ cell-Fourier transform infrared spectroscopy
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