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Fig.1 Effect of the reaction time on the yield of TNGG
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Fig. 2  Effect of the reaction temperature on the yield of
TNGG
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Table 1  Effect of different nitrification system on nitration reaction
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Fig.3 TG-DSC curves of TNGG
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Synthesis and Properties of 2,6-Dinitro-3,7-dis( nitroimino) -2 ,4 ,6 ,8-tetrazabicyclo[ 3. 3.0 ] octane

WANG Chang-ying, HU Bing-cheng, JIN Xing-hui
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A novel high energetic density compound 2, 6-dinitro-3, 7-dis ( nitroimino )-2, 4, 6, 8-tetrazabicyclo [ 3. 3. 0 ] octane
(TNGG) was synthesized using 3,7-bis( nitroimino) -2 ,4 ,6 ,8-tetraazabicyclo[ 3. 3.0 Joctane as raw material and acetic anhydride
as acylation reagent by acylation reaction and nitration reaction. Its structure was characterized. The factors affecting the yield of
TNGG were investigated. Its thermal decomposition behavior was studied by thermogravimetric-differential scanning calorimetry
(TG-DSC) analysis. Based on the density, the detonation performance of TNGG were obtained by isodesmic reaction and Kamlet-
Jacobs formula. Results indicate that the yield of TNGG is up to 31.3% under the optimum synthetic conditions of reaction time
15 min, reaction temperature 25 °C and 98% fuming nitric acid/phosphorus pentoxide as nitrating system. The TG-DSC curves
show that the thermal decomposition of the compound is completed within 700 °C, with the mass loss about 100% . The thermal
decomposition peak temperature of TNGG is 182.6 °C, indicating that it has a good thermal stability. Theoretical calculations
show that the hydrolysis stability of TNGG is better than that of tetranitroglycoluril (TNGU ). The theoretical detonation velocity
and detonation pressure of TNGG are 9.76 km - s and 44.0 GPa, respectively, better than those of HMX and RDX.

Key words: high energetic density compound; nitration reaction; 2,6-dinitro-3,7-dis( nitroimino) -2 ,4,6 ,8-tetrazabicyclo[3.3.0 ]
octane (TNGG) ; thermal behavior; detonation performances

CLC number: T)55; 062 Document code. A DOI: 10.11943/j.issn.1006-9941.2016.04.006

AN Nz Ve A Ve e Ay,
= <

R MEE - K

> =
NI FS IS IS FS AS ZS T

(SREMHE) “Wm"IER
h T AR BSHUIE S, B 5 B bR USRI 170111027 A UL AR AR, €A R bR TR T A B o
1 3 UL ) 890 S AR WD 4 R B R SRR R o R S A AT A 2

W LA 4 .

CE RERERL) 25 1 &1

Mo www. energetic-materials. org. cn

=
o

Chinese Journal of Energetic Materials, Vol.24, No.4, 2016 (348-352) A



