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a. molecular structure
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Fig.1 Schematic diagrams of molecular structure and crystal
structure of TKX-50

b. crystal structure
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Fig.2 The change curves of product population and potential

energy with time (initial temperature is set at 3000 K)
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The COHP value and corresponding breaking bond

COHP identifier of different
noyiger - bond /eV reaction path/process
1 N(1)—N(2) -4.38 P1
2 N(2)—N(3) —4.94 P2
3 N(3)—N(4) -4.67 P1
4 N(4)—C(1) -6.12 P3
5 N(1)—C(1) -5.83 P2
6 N(4)—O(1)  -4.84 P3/P4
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8 O(2)—N(5) -3.46 OH™ group formation
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Molecular Simulation on the Nitrogen Generation in Thermal Decomposition of TKX-50
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Abstract. Recently, a new nitrogen-rich compound, dihydroxylanmonium 5,5’-bistetrazole-1, 1'-diolate ( TKX-50) was synthe-
sized. It possesses low impact sensitivity and a high energy content, and is readily synthetized. We use ab initio molecular dynam-
ics method to simulate the decomposition process of TKX-50 under various pressure and temperature. The formation mechanism of
the main product N, is then analyzed. There are three main paths for the N, generation: two paths are derived from the break of
the tetrazole ring and the remaining is related to the interaction between the ammonium ion and the triazole ring. The rate of the
N, generation is affected by the temperature and pressure. That is, the higher the temperature, the lower the pressure, and the fas-
ter the reaction rate. The N, generation rate by the intermolecular interactions between the ammonium ion and ammonium ring de-
pends on diffusion, because the diffusion rate is observed positively correlated with temperature while negatively with pressure.
The reaction rate of the TKX-50 thus increases with temperature increasing and pressure decreasing.

Key words: dihydroxylanmonium 5,5’-bistetrazole-1,1'-diolate (TKX-50) ; thermal decomposition; reaction path; molecular dy-
namics
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