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Fig.1 Structures of 12 kinds of furazan energetic compounds
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Table 1 Electrostatic potential parameters for 12 kinds of urazan energetic compounds
compound A o, v Vo, As* As™ Vs* Vs
F-1 222.58 127.30 0.0915 12.97 118.089 104.496 14.357 -7.086
F-1 353.68 91.93 0.1093 11.49 201.337 152.339 12.115 —-4.411
F-TI 318.70 95.03 0.1378 15.68 175.366 143.333 13.278 -5.756
AF-1 305.04 125.67 0.0992 14.04 167.887 137.155 14.660 -7.124
AF-1I 436.25 92.42 0.1221 13.15 240.770 195.485 12.677 -4.971
AF-TI 375.74 95.62 0.1537 18.13 213.233 162.505 13.543 —-6.443
AOF- | 310.61 134.95 0.1068 16.41 167.220 143.393 15.417 -7.508
AOF-1I 426.06 106.16 0.1344 13.31 244.202 181.854 11.281 -5.264
AOF-TI 405.98 98.43 0.1658 20.66 215.861 190.118 13.621 -7.071
FE- 1 284.30 122.31 0.1030 14.26 163.817 120.484 13.954 -7.231
FE-1I 418.98 92.63 0.1143 12.19 245.781 173.202 12.507 -4.560
FE-II 383.32 87.64 0.1432 15.18 210.083 173.237 13.034 -6.071
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Fig.5 Densities, enthalpies of formation, oxygen balances and detonation velocities of furazan compounds
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Table 2 Energy performances of 12 kinds of furazan energetic
compounds
14 AfH?s,M,ZQBK) OB D P

compound /g - cm™ /K) - mo™ /% /km s /GPa
F-I 1.897 580.18 19.35 8.794 36.05
F-II 2.008 286.15 40.73 7.568 27.58
F-T 2.008 188.59 17.58 9.425 41.97
AF-1 1.871(1.8741%1) 1021.17 0.00 9.327 40.24
AF-II 1.971 683.15 11.59 8.944 38.12
AF-TI 1.990 598.68 3.48 9.252 40.24
AOF-I 1.906 925.58 4.44 9.263 40.12
AOF-II 2.005 614.38 14.08 8.944 38.48
AOF-II 2.019 500.37 6.72 9.735 44.90
FE-I 1.885(1.8451%4)) 724.11 4.82 9.141 38.83
FE-II 1.975 392.62 14.81 8.762 36.63
FE-TI 1.994 306.65 7.14 9.621 43.56
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Table 3  The weakest bonds and corresponding BDEs of

furazan compounds

compound  weakest bond BDE/k) + mol™' Hso /cm
F-1 N—N(O,) 117.35 18
F-11 C—N(O,) 124.67 22
F-T1 C-N(O,) 156.74 29
AF-1 N—N(O,) 118.44 20
AF-11 C—N(O,) 123.44 25
AF-TIT C—N(O,) 157.93 33
AOF- | N—N(O,) 117.20 21
AOF-1I C—N(O,) 123.54 28
AOF-TI C—N(O,) 157.55 36
FE- T N—N(O,) 117.23 21
FE-TI C—N(0,) 123.93 24
FE-II C—N(O,) 155.75 31
160
—a—F
1501 —*—AF
- —a— AQF
g 140{ —v—FE
2
& 130+
[aa]
120
110 T
I I m
a. BDEs
40
—=—F
35{ —e—AF
—a— AOF
e 304{ —~FE
=2
= 95
20+
15 r
1 11 11
b. impact sensitivities
Bl 6 KA Ak G W 00 B S fif e R R o SRR

Fig.6 BDEs and impact sensitivities of furazan compounds
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Theoretically Study on the Detonation and Safety Properties of Energetic Derivatives Based on
Polynitromethylazoxyfurazan

Bl Fu-giang'”’, WANG Yu', WANG Bo-zhou'’, ZHANG lJia-rong' , ZHANG Jun-lin' ; ZHAI Lian-jie' , LI Xiang-zhi'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. State Key Laboratory of Fluorine & Nitrogen Chemicals, Xi'an 710065, China)

Abstract: To investigate the detonation and safety properties of energetic derivatives of polynitromethylazoxyfurazan, the effects of
nitroazoxy, trinitromethylazoxy and fluorodinitromethylazoxy etc energetic groups on the geometric configuration, electrostatic po-
tential distribution, density, enthalpy of formation, oxygen balance, detonation velocity, detonation pressure, bond dissociation
energy and impact sensitivity of furazan, azofurazan, azoxyfurazan and furazan ether compounds were compared and studied at
the B3LYP/6-31G " " basis set level based on B3LYP method of density functional theory. Results show that trinitromethylazoxy and
fluorodinitromethylazoxy can greatly improve the density and oxygen balance of furazan derivatives, fluorodinitromethylazoxy can
also greatly improve the detonation velocity and detonation pressure of furazan derivatives and has good thermal stability and im-
pact sensitivity. Based on theoretical calculation results of 12 kinds of furazan energetic derivatives, a high energy density com-
pound 3, 3'-bis(fluorodinitromethylazoxy) -4, 4’-azoxyfurazan is selected and its density is 2. 019 g - cm™, detonation velocity is
9. 735 km - s7', detonation pressure is 44. 90 GPa, characteristic drop height is 36 cm.

Key words: polynitromethylazoxyfurazan derivatives; detonation and safety properties; theoretical study
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