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Investigating the Interaction Tetryl Explosive with Carbon
Nanotube by Density Functional Theory
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Abstract:

In this study, Tetryl interaction with single walled carbon nanotube was evaluated by density functional theory.
For this purpose, the structures of the investigated compounds were optimized geometrically. Then, IR, frontier
molecular orbital (FMO) and Natural bond orbital (NBO) computations were performed on them. The obtained
results such as thermodynamic parameters like adsorption enthalpy changes (AH,4), Gibbs free energy variations
(AGyg), thermodynamic equilibrium constant (Ky,) revealed that tetryl interaction with carbon nanotube is
exothermic, spontaneous and non-equilibrium. The effect of temperature on the adsorption process was also
checked out and the results indicated the efficiency of adsorption process has increased by decreasing the
temperature. The values of specific heat capacity (Cy) substantiated that the heat sensitivity of tetryl has declined
after its interaction with carbon nanotube. The results of frontier molecular orbital parameters showed the
applicability of carbon nanotube for construction of new electrochemical sensors for detection of tetryl because
the bandgap increased sharply when tetryl was adsorbed on the surface of carbon nanotube therefore, the
resulting decline in the electrical conductivity can be used as a signal for detection of tetryl.
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