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Abstract

This paper presents the results of studies of the properties of cellulose nitrate
modified with camphor derivatives. Camphor and its derivatives, camphene and
carvone, were used as modifiers. The results of a number of calculation methods for the
selection of ratios in the systems "cellulose nitrate: modifier" based on the energy and
thermodynamic characteristics using the software packages "HyperChem" and
"TERMO" are presented. The thermodynamic limit of compatibility of the products of
physicochemical modification of cellulose nitrate has been studied. The fundamental
possibility of obtaining modified cellulose nitrate mixtures in the process of mixing
cellulose nitrate with camphor, camphene and carvone in a common solvent is shown.
Experimental data on the study of the structural and physicochemical characteristics of
the studied systems have been obtained and the patterns of changes in the structure and
features of the physical transformations of cellulose nitrate have been established. It was
revealed that the adsorption of modifiers occurs on the pore surface of film composites.
It was found that the addition of camphor, camphene and carvone in an amount of up to
40 % mass. practically does not affect the thermal characteristics of cellulose nitrate,
which indicates the stability of the obtained compositions and is an important factor for
their further practical use. Microscopic analysis of modified samples of cellulose nitrate
films revealed a general tendency of their structural transformations and showed that no
changes were observed when heated to 60 °C. Active deformation of films and a change
in their structure upon further heating leads to the transition of film materials from a
glassy state to a highly elastic state and establishes the presence of a plasticizing effect
of camphor derivatives. It is shown that the data of calculations and experimental studies
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of the structural and thermochemical characteristics of modified cellulose nitrate are
consistent with each other.
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