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Density Functional Study of the Effect of Charged Particles on FOX-7 Dissociation Channels

LI Xiao-dong, XU Zhe, WANG Jing-yu, WANG Xin-quan
( School of Chemical and Environmental Engineering, North University of China, Taiyuan 030051, China)

Abstract. To investigate the effects of charged particles (H,O", OH™, NO; and NO™") on the dissociation channel of 1,1-diamino-2,2-
dinitroethylene (FOX-7) , the complexes of H,O", OH™, NO; and NO" respectively with FOX-7 were optimized using B3LYP, B3PW91
and PBEO functional theory of density functional theory in 6-31++G(d, p) basis sets. The composite mode was analyzed from bonding
styles and electrostatic potential. At the same level, the activation energies of the different dissociation channels of the complexes
were calculated,and the nature of change in activation energies were analyzed based on the changes of the electronic structure pa-
rameters such as bond length, bond order and bonding styles. Results show that at B3LYP/6-31++G(d, p) level, OH™ makes the
dissociation energies of the two configurations of C—NH, bond decrease by 260.6 k] - mol™ and 74.3 kJ - mol™, respectively.
H,O", NO? and NO™ make the dissociation energies of C—NO, bond decrease by 44-260 k) - mol™'. The charged particles make
the dissociation energy of C—C bond of the most complexes increase, but have little effect on the activation energy of nitro
isomerism. By the analysis of the transition state, ones may know that this is due to the extremely similar geometry of the transition
state of the nitro isomerism. The four kinds of charged particles disturb the relatively stable structure of FOX-7, reduce the energy
barrier of the subsequent dissociation, and affect the self-acceleration reaction process in the late stage of FOX-7 dissociation.
Key words: 1, 1-diamino-2, 2-dinitroethylene ( FOX-7 ) ; dissociation; charged particle; density functional theory; electrostatic
potential
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