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Effect of H* and NH:; on the N—NO; Bond Dissociation Energy of HMX
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Abstract: The structure of -HMX (B-octahydro-1, 3, 5, 7-tetranitro-1, 3, 5, 7-tetrazocine) and several complexes
with H* or NH; were optimized using the density functional theory (DFT) at the B3P86/6-31G * * level. Meanwhile, the
bond dissociation energies of the weakest N—NO, for B-HMX and the complexes were obtained by the same calculation
method. It was found that the geometrical configuration of the HMX in the complexes differed significantly from that of
B-HMX. On the other hand, one of the N—NO, bonds of HMX was activated due to the combination of H* with HMX,
but this activation was unobvious for the complexes with NH ;. The N—NO, bond dissociation energies of two
complexes with H* decreased about 20 and 82 kJ -mol™, respectively, in comparison with that of 8-HMX. However, the
N—NO, bond dissociation energy for the complex with NH} decreased only about 8 kJ -mol™. It indicated that the H*
could promote the initial thermal decomposition of N—NO, bond of 8-HMX, but this initial decomposition was slightly
influenced by NHj.
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Fig.1 Scheme of initial thermal decomposition of
HMX and the complexes with H* and NH;
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Fig.3 Complex structures of HMX combined with H* and NH;, respectively, optimized at B3P86/6-31G * * level
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Table 1 Energies of equilibrium geometries and N—NO, bond dissociation energy (zero-point energy corrections
included) calculated at B3P86/6-31G " * level

Ey(a.u.) ZPE(kJ*mol™)  BDE(0 K)/(kJ-mol™) Hoxx(a.u.) BDE(298 K)/(kJ+mol™)
NO, —205.47535 23.8 —205.46244
HMX —-1199.28563 508.8 190.4 —-1199.07376 193.3
HMX_Nrad —993.73036 465.3 —-993.53766
PHMX1 -1199.60276 538.9 169.5 —-1199.37908 173.6
PHMX1_Nrad —994.05484 494.1 -993.85057
PHMX2 —-1199.60008 538.9 108.4 -1199.37633 111.3
PHMX2_Nrad -994.07667 497.1 -993.87148
AHMX -1256.43112 646.8 181.6 -1256.16386 185.8
AHMX_Nrad -1050.87834 601.2 -1050.63074

E,: absolute energy at Ok; ZPE: zero-point energy; Hoxx: thermal enthalpy at 298 K; BDE: bond dissociation energy
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