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Table 1 NMR and IR data of some high-nitrogen compounds

&YRS  'HNMRS '3C NMR & IR(KBr)
AT 3421,3000,1615,
BTAT 12.5 (s,4H)  151.74,158.25 1436,1127
3372,3283,3194,
DAAT 8.93 (s,4H)  163.6,167.9 1629 15061059
AZT 7.35 (bs,4H) 171.6 -
GZT 7.24 (bs,12H) 158.1,172.9 -
Tagzr 4 (bs,12H), 159.1,173.4 -

8.61 (s,6H)
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Table 2 Properties of additional explosives and some high nitrogen energetic compounds
W W p AH, D" MR p Hy, AR ER s
~ /g - cm”’ /kJ + mol ! /p /Gpa /em /mm /C
TNT 1.65 -74.72 6825/1.56 / 200 11 240
RDX 1.82 89.24 8700/1.70 33.7/1.77 24 7 204
LAX-112 + OXY461 1.834 +164 8260/1. 81 24.2/1.78 179 <6 245
DAAT 1.78 +862 7730/1.78 24.1/1.78 70 / 252
TATB +5% Kel-F 1.938 - 154 7710/1.90 28.9/1.90 >320 9 ~330
DAAF +5% Kel-F 1.747 +443 7980/1. 69 29.9/1.69 >320 <3 248
DAAzF 1.70 +536 7420/1. 60 26.2/1.65 >320 <3 315
BTATz 1.76 +883 7520/1.76 22.3/1.76 32 -200 / 264
AZT 1.53 +443.5 7600 18.7 21.4 / /
AZT/AN / / 8980 31.2 39.5 / /
TAGZT 1.602 +1074.3 9050 29.2 25 / /
GZT 1.53 +409.6 7100 15.5 >320 / /
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Progress in High-nitrogen Energetic Materials Derived

from Tetrazine and Tetrazole

YANG Shi-ging , YUE Shou-ti
(College of Aeronautic and Material Engineering,National University of Defense Technology, Changsha 410073, China)

Abstract; The research developments of high-nitrogen energetic materials are reviewed. The synthesis

and properties of some new compounds derivated from tetrazole and tetrazine,especially 3 ,6-dihydrazino-
1,2,4,5-tetrazine( DHT) ,3,3’-azobis(6-amino-1,2 ,4 ,5-tetrazine ) ( DAAT) ,3,6-bis (1H-1,2,3 4-tet-
razol-5-yl-amino) -1,2,4 5-tetrazine ( BTATz) and 5,5'-bitetrazole (BHT) are discussed. Because of

their much more positive heats of formation and higher density ,these high-nitrogen compounds are unique

in their gas generating ability with a little or without smoke and produced residue. They may have a great

future for applications in insensitive explosives, low signature propellants, gas generants and low-smoke

pyrotechnics.

Key words: materical science; high nitrogen energetic material ; review; tetrazine; tetrazole; insensitive

explosive; low signature propellant; gas generant



