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Table 1 Molecular structures and explosion equations of the

designed explosives
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Table 2 Detonation velocity and pressure of the designed
explosives
explosive Po 73 AR, i b » Pq
/g cm /kJ - mol /km -5 /GPa
No. 1 1.851 52.2 4.6014  7.89 29.48
No.2 1.950 158.1 4.6182 8.43 35.00
No.3 1.917 194.69 5.3058 9.17 40.94
No. 4 1.990 264.19 5.1763 8.94 40.04
No.5 2.008 167.05 4.9962 8.61 37.42
No.6 1.953 494.04 5.3549 9.26 42.37
No.7 1.979 638.07 5.2594  9.09 41.22
HMXL13! 1.910 75.00 - 9.11 39.50
RDX!! 1.820 70.00 - 8.64 33.80
TATB!™)  1.937 —150.00 - 7.97 31.30

Note: F is detonation gene.
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Table 3 Detonation energy and temperature of the designed

explosives
explosive Q,/k) - mol ! Ty /K
No. 1 1622.44 3982.78
No. 2 3620.03 4542.87
No. 3 965.96 4104.33
No. 4 1062.42 4073.56
No.5 1036.79 4282.72
No. 6 1908.69 4493.29
No.7 1765.90 4141.02
HMX 1747.34 3800
RDX' 1266.08 3700
TATB!" 856.03 -
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Table 4 Detonation volume of the designed explosives

explosive Vy/L - kg™
No. 1 757.49
No. 2 658.82
No.3 719.27
No. 4 660.08
No.5 632.26
No.6 622.22
No.7 625.00
HMX!! 927.00
RDXLM! 890.00
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Empirical Calculation of the Explosion Parameters of Nitrodiazole Explosives

WANG Jun, |DONG Hai-shan|, LI Jin-shan, SHU Yuan-jie
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract. New polynitroimidazole explosive molecules were designed using 2, 4, 5-trinitroimidazole as “matrix” structural unit. The
explosion parameters of designed explosives were calculated by Brinkley-Wilson(B-W) rule for predicting explosion decomposition
products, Rothsteine’ s method for estimating detonation velocity and Kamlet method for estimating C-]J pressure. And the
calculated detonation parameters were compared with those of RDX and HMX explosives. Results show that the designed
explosives are a new class of high energy density material compounds with high density, detonation velocity and detonation
pressure approaching to that of RDX even HMX. As imidazole ring in the molecules, having aromacity, the stability of these
explosives molecules designed is favorable for potential application.

Key words: organic chemistry; high energy density material compound; polynitroimidazole; explosion parameters; empirical
calculation
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