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Table 1 The impact sensitivity and calculated IE value of nitro

and/or amino substitutes of benzene!"!

compound  Hsy/m 1E/kJ - mol ~'|| compound  Hso/m IE/k) - mol ™
HNB 0.12 354.43 TNB 1.00 48.46
PNB 253.57 TNA 1.77 5.15
PNA 0.15 220.65 DATB 3.20 —-33.22
TETNB 0.27 150.89 TATB 4.90 —-53.74
TETNA 0.41 111.86
NO, NH,
09N NO, OoN NO7 OgN NOy
09N NO, OoN NO7 OgN NOy
NO, NO9 NO,
HNB PNB PNA
NO, NHo
OyN NO, OoN NO, OoN NOy
NO,
NO, NO, NO,
TETNB TETNA TNB
NHo NHo NO,
OoN NO, OoN NO, HoN NH»
NH9 O9N NO9
NO, NOy NHy
TNA DATB TATB

®2OMHERBIIELMOR T (r) Sl
Table 2 The electron-attracting ability (7) and impact sensi-

tivity of nitroaniline explosives'"’

compound 7 Hso/m compound 7 Hso /m
PNA 22.57 0.15 DATB 23.05 3.20
TETNA 22.79 0.41 TATB 23.19 4.90
TNA 22.93 1.77

2.4 BERFEE

195 BB 24573 1 Hh i 55 B T 20 Y O R AR 25
FRI)— > EEZ IR, R 205K B C—NO, N—NO,
M O—NO, FAE A2 Al JE 1 25 B MR 1 51 K mile I,
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Table 3 Calculated bond dissociation energies values at the

B3LYP/6-31G" level!'”!

compound BDE/k) + mol =" Hs,/m|| compound BDE/kJ - mol =" Hsy/m
TNT 246.4 1.60 TNA 278.2 1.77
TATB 290.4 4.90 TETNB 210.5 0.27
DATB 289.5 3.20 TBN 238.5 1.40
HNB 209.6 0.12 TNAP 262.8 1.38
PNA 197.1 0.15 TNB 267.8 1.00
TETNA 201.3 0.41
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Table 4 The energy of HOMO & LUMO, energy gap and im-

pact sensitivity of nitroaniline explosives'**’

compound Eumo/a.-u.  Eyouo/a.u. AE/a.u. Hgy /cm
TATB -0.1027 -0.2652 0.1625 490
DATB -0.1190 —-0.2642 0.1456 320
TNA -0.1339 -0.2776 0.1437 177
2,3,4,6-tetranitroaniline —0.1483 -0.2910 0.1427 41
pentanitroaniline -0.1633 -0.3004 0.1371 15
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Table 5 The "N chemical shift and activation energy of nitra-

mine explosives

compound "N chemical shift E,/K - mol ™!
DADN -23.70 189.1
DPT -25.30 192.3
DMNA —-25.84 192.5
DNDC -26.26 198.4
RDX -32.9 217.6
HMX -34.7 220.5
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Fig.3 Intermolecular hydrogen bond in the nitrometane crys-
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Fig.4 C—NO, scission decomposition barrier as a function of
the in-plane shift parameter y. curve a correspond to FOX-7 shift
along the c axis (y, =0, vy, is variable) ; curve b correspond to
FOX-7 shift along the a axis (v, is variable, y_=0); curve c cor-
respond to TATB shift along the a axis (y, is variable, y, =0);
curve d correspond to TATB shift along the b axis (y, =0, vy, is
variable). The vertical dashed lines indicate the range where the

interfacial FOX-7 molecules overlap for the ¢ shift™’.
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Review on Realationships Between the Molecular and Crystal Structure of Explosives and Their Sensitivities

CAO Xia'?, XIANG Bin*, ZHANG Chao-yang'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. College of Chemistry and Chemical Engineering, Chongqing University , Chongqing
400044, China)

Abstract: The relationships between molecular and crystal structures of explosives and their sensitivities are reviewed. Which
include the theory criterions from molecular structures, such as nitro group charge, interaction energy among substitutes, electron-
attracting ability, bond dissociation energy, bond order, bond gap between Highest Occupied Molecular Orbital (HOMO) and
Lower Unoccupied Molecular Orbital (LUMO) , electrostatic potential at the midpoint of the C—NO, bond, and nuclear magnetic
resonance (NMR) chemical shift; and the impact effect of the anisotropy of crystal, w-stacked structures, and hydrogen bond on
sensitivities in crystal packing. And it will be necessary to explore the sensitivities on the mesoscale level in the future.
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