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Figure 1- Representative snapshots at 1500 K of the pure liDX and RDX+Al+Zn0 5C00 5Fe204 nanocomposnte m 0 i0 20, 30 and 40
ps, respectively
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Figure 2- (a) Arrhenius plots of the thermal decomposition for the samples and (b-c) Time evolution of the pressure and potential
energy for the samples, respectively.
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Sample
Parameter RDX RDX+AI+Zn, sCoy sFe;,04 nanocomposite Change%
po (g/cm®) 1.861 1.791
E, (kJ/mol) 100.76 65.50 -34.99
Eyi (kcal/mol) 85.33 73.15 -14.27
Final of the PE (kcal/mol) -216.33 -241.96 -11.84
Pc; (GPa) 28.94 27.14 -6.22
Ter (K) 2723.62 3138.51 +15.23
D¢y (m/s) 7560.16 7389.74 -2.25
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Figure 3- (a-b) The relationship between of the H, and V/V, at five various temperatures, (c-d) the H, curve showing the fully
detonated states, and the Pc, points (the green dot), and (e-f) the H,; curve showing the fully detonated states, and the T, points (the

green dot) for the pure RDX and RDX+AI+Zn, sCo,sFe,O4nanocomposite, respectively.
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Nanothermites have a promising study in industry due to their fast reaction rate, high energy release efficiency,
and significantly enhanced detonation performance. Single-metal oxides have been extensively considered as
nanothermite oxidants but are poorly compatible with the acidic components of solid propellants, which
highlights the need for better alternatives. Compared with single-metal oxides, composite metal oxides feature
certain unique properties including special spatial structures, acid/base resistance, abundant lattice defects,
outstanding catalytic performance, and high heat release in the thermite reaction that may have unexpected
effects on the performance of the related energetic nanocomposites. The main goal of this work is investigated
Al+Zno.5Co0.5Fe204 nanothermite effects on the properties of RDX, for the first time. Thus, in this study explore
the influence of Al+Zno sCoo.sFe204 nanothermite on the detonation properties of hexogen (RDX) which is one
of the most common energetic materials based on reactive force field molecular dynamics simulation. The
results showed that, the presence of Al+Zno.sCoosFe204 nanothermite significantly reduces the activation
energy, detonation pressure, and detonation velocity RDX because it is leading to less gas products formation.
However, the detonation temperature for RDX+AI+Zno.sCoo.sFe204 nanocomposite is higher than that for pure
RDX because of high energy release while forming Al+Zno.sCoo.sFe204 nanothermite products. The activation
energy, detonation pressure, detonation velocity, and detonation temperature obtained from the molecular
dynamic simulation for the pure RDX changed from 100.76 kJ/mol, 28.94 GPa, 7560.16 m/s, and 2723.62 K
to 65.50 kJ/mol, 27.14 GPa, 3138.51, and 7389.74 m/s for the RDX+Al+Zno.5Coo.5Fe204 nanocomposite,
respectively.

Keywords: Al+Zno sCoo.sFe204 nanothermite, RDX+Al+Zno.sCoo.sFe204 nanocomposite, molecular dynamics

simulation, activation energy, and Chapman — Jouguet.
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