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Chapter 14
SOLUBILITY PARAMETER, LIQUID VOLUME AND VAN DER WAALS AREA AND VOLUME
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ABSTRACT

Results for solubility parameter, liquid volume and Van der Waals area and volume are presented for
major organic and inorganic chemicals. The chemical formula and molecular weight are also given. The
results are displayed in easy-to-use tabulations that are especially applicable for rapid engineering usage with
the personal computer or hand calculator.

INTRODUCTION

Properties such as solubility parameter and liquid volume are useful in modeling of phase equilibrium
in the chemical processing and petroleum refining industries. As an example of such usefulness in vapor-
liquid operations, calculation of activity coefficients using regular solution methods for phase equilibrium in
distillation, stripping and absorption requires knowledge of solubility parameter and liquid volume for the
species in the mixture.

SOLUBILITY PARAMETER AND LIQUID VOLUME

The results for solubility parameter and liquid volume are given in Tables 14-1 and 14-2 for organic
and inorganic compounds. The values for solubility parameter are ascertained from data for heat of
vaporization and liquid volume (molecular weight/density): [(Hvap – RT)/v]0.5. For compounds that are liquids
at ambient conditions, the values apply at 25 C. For compounds that are gases at ambient conditions, the
values apply at the normal boiling point temperature. For compounds that are solids at ambient conditions,
the values apply at the melting point temperature. The tabulations are based on data source publications for
organics (1-40) and inorganics (1-120). The tabulations are arranged by chemical formula to provide ease of
use in quickly locating data.

VAN DER WAALS AREA AND VOLUME

The results for Van der Waals area and volume are also given in Tables 14-1 and 14-2 for organic and
inorganic compounds.  The tabulations are based on data source publications for organics (1-5) and
inorganics (1-5). Van der Waals area and volume involve the surface area and volume of an atom and
maybe ascertained from bond distances, contact distances and shapes of atoms. Methods of calculation are
described by Bondi (2).
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