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Abstract: Thermal decomposition of 6-aminotrizolo[1,5-b]-1,2,4,5-tetrazine (ATrTz)
and 6-amino-tetrazolo[1,5-b]-1,2,4,5-tetrazine (ATTz) in isothermal and nonisother-

mal conditions has been studied. The decomposition of both substances follows the
first-order reaction until high extent of decomposition. The kinetic data received are well
described by straight lines in wide temperature ranges: k = 5.8 · 1010 exp(−17 205/T )
[

s−1
]

(230–328 ◦C) for ATrTz and k = 1.3 · 1025 exp(−29 750/T )
[

s−1
]

(164–221 ◦C)
for ATTz. A decomposition mechanism of these compounds has been proposed.

Keywords: azoloterazines; 6-aminotrizolo[1,5-b]-1,2,4,5-tetrazine; 6-amino-
tetrazolo[1,5-b]-1,2,4,5-tetrazine; thermal decomposition; kinetics

References

1. Chavez D. E., M. A. Hiskey, and D. L. Naud. 2004. Tetrazine explosives. Propell. Explos. Pyrot.

29(4):209–215.

2. Talawar, M. B., M. B. Talawar, R. Sivabalan, T. Mukundan, H. Muthurajan, and A. K. Sikder.
2009. Environmentally compatible next generation green energetic materials (GEMs). J. Hazard

Mater. 161:589–607.

3. Licht, H.-H., and H. Ritter. 1994. New energetic materials from triazoles and tetrazines.
J. Energ. Mater. 12(4):223–235.

4. Rudakov, G. F., and V. Yu. Egorshev. 2014. Synthesis and properties of derivatives of 6-amino-
tetrazolo[1,5-b][1,2,4,5]tetrazine. 9th High Energy Materials Conference (International) HEMSI

Proceedings. Thiruvananthapuram. 759–762.

5. Huynh, M. H. V., M. A. Hiskey, D. E. Chavez, D. L. Naud, and R. D. Gilardi. 2005. Synthe-
sis, characterization, and energetic properties of diazido heteroaromatic high-nitrogen C–N
compound. J. Am. Chem. Soc. 127:12537–12543.

6. Hammerl, A., T. M. Klap�otke, and R. Rocha. 2006. Azide–tetrazole ring-chain isomerism
in polyazido-1,3,5-triazines, triazido-s-heptazine, and diazidotetrazines. Eur. J. Inorg. Chem.

2210–2228.

7. Kozlov, I. B., V. O. Karpenko, G. F. Rudakov, and V. F. Zhilin. 2012. Osobennosti azidotetra-
zol’noy tautomerii v solyakh 6-(tetrazol-5-ilamino)-tetrazolo[1,5-b]-1,2,4,5-tetrazina [Features
of azidotetrazole tautomerism in salts of 6-(tetrazol-5-yl)tetrazole[1,5-b]-1,2,4,5-tetrazine]. Us-

pekhi Khimii Khim. Tekhnol. [Adv. Chem. Chem. Eng.] 26(2):109–111.

8. Elguero, J., R. M. Claramunt, and A. J. H. Summers. 1978. The chemistry of aromatic azapen-
talenes. Adv. Heterocycl. Chem. 22:183–320.



9. Sinditskii, V. P., V. Yu. Egorshev, G. F. Rudakov, A. V. Burzhava, S. A. Filatov, and L. D. Sang.
2012. Thermal behavior and combustion mechanism of high-nitrogen energetic materials DHT
and BTATz. Thermochimica Acta 535:48–57.

10. Wei, T., W. Zhu, X. Zhang, Y. Li, and H. Xiao. 2009. Molecular design of 1,2,4,5-tetrazine-based
high-energy density materials. J. Phys. Chem. A 113:9404–9412.

11. Kissinger, H. E. 1957. Reaction kinetics in differential thermal analysis. Anal. Chem.

29(11):1702–1706.

12. Oxley, J., J. Smith, and J. Zhang. 2000. Decomposition pathways of some 3,6-substituted
s-tetrazines. J. Phys. Chem. A. 104:6769–6777.

13. Scheiner, A. C., G. E. Scuseria, and H. F. Schaefer, III. 1986. Mechanism of the photodissocia-
tion of s-tetrazine: A unimolecular triple dissociation. J. Am. Chem. Soc. 108(26):8160–8162.

Received November 1, 2014

Contributors

Sinditskii Valeriy P. (b. 1954) — Doctor of Science in chemistry, professor, dean,
D. Mendeleev University of Chemical Technology of Russia, 9 Miusskaya Sq., Moscow
125047, Russian Federation; vps@rctu.ru

Burzhava Anna V. (b. 1986) — postgraduate student, D. Mendeleev University of Chem-
ical Technology of Russia, 9 Miusskaya Sq., Moscow 125047, Russian Federation;
8marta51@mail.ru

Rudakov Gennadiy F. (b. 1965) — senior lecturer, D. Mendeleev University of Chem-
ical Technology of Russia, 9 Miusskaya Sq., Moscow 125047, Russian Federation;
rudakov@rctu.ru

Zacharova Daria A. (b. 1990) — student, D. Mendeleev University of Chemical Technology
of Russia, 9 Miusskaya Sq., Moscow 125047, Russian Federation; dusya zaharova@mail.ru




