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In the literature about sensitivity of energetic materials (EMs) it almost looks as if only the impact one exists [1]. Extemporary short intermolecular distances of nitro groups in the crystal lattice of polyniro compounds led of our colleague Pavel Vávra towards invocation of activities in the research of free spaces in crystals, V, of EMs and of their influence on impact sensitivity of the mentioned materials [2, 3]. However, this influence was not confronted with molecular structure  [1, 4] and it was stated also that increasing of the V values should evoke increasing of  sensitivity [4].  We have decided to check up of the said influence in light of the molecular-structural similarity in nitramines and not only for impact but also for their friction, electric spark and thermal sensitiveness.
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	(a) Impact versus V
	(b) Friction versus V
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	(c) Energy of electric spark versus V
	(d) Energy of electric spark versus BDE


Fig. 1.  Molecular-structural similarity in the relations “sensitivity - V values” for:  (a) impact, (b) friction, (c) electric spark and for those versus bond dissociation energy.
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	(a) Activation energies versus V
	(b) Rate constants of thermolysis versus V



Fig. 2. Molecular-structural similarity in the relations between characteristics of the nitramines thermal decomposition and the V values.
The relationships between sensitiveness and the crystal lattice free space per molecule, V, in the nitramines crystals is described by equations which are divided into a number of sub-relationships, each from them with a strong limitation by the molecular-structural characteristics of such compounds. With exception of the impact sensitivity, increasing V values are leading mostly to decreasing of initiatory reactivity of the nitramines studied. Several little exceptions from the mentioned trends have own analogues in other relationships of sensitivity, for example “spark energies - bond dissociation energies” {Figs. 1(c) versus 1(d) - here a straight line BCHMX-TEX} or in the case of Fig. 1(a) for relation “impact sensitivity – volume heat of explosion” [1]. The found relationships for the impact and friction sensitivities confirm the disorder in distribution of the forces in the crystal lattice of the “common” quality of 2,4,6,8,10,12-hexanitro-2,4,6,8,10,12-hexaaza-isowurtzitane (CL-20),  in comparison with its RS (reduced sensitivity) or chemically pure analogue; these relationships allow also to speculate, which nitro groups in the CL-20 molecule might have a main participation in the intermolecular interactions for its particular kind.
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