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Abstract

Alkyl substituted naphthalenes (AN) are found in medium fractions with boiling
points between 200 °C and 350 °C in most oils and in coal tar. A QSPR model based
on quantum chemical descriptors has been developed to predict the physical and
chemical properties of AN. The first ionization potentials (IP) of a molecule as the
binding energy of an electron in the higher occupied molecular orbitals (HOMO) and the
total number of electrons of the non-ionized molecule are used as quantum chemical
descriptors. As macroscopic physical and chemical properties of naphthalene PAHSs, the
following we have studied gas thermal conductivity, gas viscosity, liquid heat capacity,
liquid viscosity, and heat of vaporisation. IPs were calculated by the use of density functional
theory (DFT) B3LYP method. The obtained models allow us to estimate the physical and
chemical properties with sufficient accuracy for practical applications because the estimates
have a forecast error in the range 1.77 to 2.83%. This model is of interest from a theoretical
point of view, as it indicates the existence of the effects of the relationship between
macroscopic and quantum properties in the series of substituted naphthalenes. This model
allows to predict physico-chemical properties of alkylnaphthalenes, for example, the thermal
conductivity of gases, viscosity, gas heat capacity, heat of vaporisation of the liquid with
sufficient for practical applications accuracy. The use of the proposed model will reduce the
number of measurements of various alkyl derivatives of naphthalenes and synthesize new
compounds with the pecified properties.
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