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Features of molecular interactions
in the binary system of cellulose nitrate-filler
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Abstract

Using IR-spectrometry we studied intermolecular interaction in systems cellulose nitrate (CN) —
octogen (hexogen). It has been established that the stability of the molecular complexes CN-octogen
(hexogen) depends on the properties of CN, the type and the content of the filler and the characteristics of
hydrogen bonds (E) in the interval 12.1-33.2 kJ/mol. The strongest intermolecular interactions in the
considered range of the input of fillers (0-80 % weight.) is observed in the compositions hexogen- colloxylin,
starting with the component ratio 60:40 due to the great number of the molecular complexes being formed (E
= 33.2 kJ/mol). For compositions octogen — colloxylin the similar dependence is preserved, but at the lower
energies of hydrogen bonds (E = 16.1-25.1 kJ/mol). In the compositions of hexogen (octogen) — pyroxylin the
optimal compositions, from the point of view of steady molecular complexes, are those with the filler content
~60 % weight (E = 27.1 and 25.1 kJ/mol, accordingly).
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