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The composition of industrial fluids is often very difficult to identify from the molecular point of view. In the petroleum
industry, the use of the so-called “pseudo-components” is commonly accepted in process modeling, and various
approaches exist to determine and/or construct them. We have identified and summarized four such approaches,
generally based on experimental information such as boiling temperature and density. Fluids that originate from biomass,
however, cannot be treated using only volatility, because of the highly polar character and the high molecular weight of its
components, resulting in highly nonideal phase equilibrium behavior. In this work, it is proposed to use a more complete
set of experimental descriptors in order to determine the chemical structure of an unknown fluid cut. The definition of such
a representative molecule (surrogate) makes it possible to use group contribution or other predictive tools for property
calculations or characteristic parameters of an equation of state. In order to achieve this goal, a large database of
monofunctional molecules (including alcohols, n-aliphatic acids, aldehydes, ketones, aliphatic ethers, esters, n-
alkylbenzenes, and alkanes) has been constructed, which contains a number of descriptors originating from analytical
measurements. Using physical insight on the molecular interactions, an algorithm is proposed that uses five descriptors
(molecular weight, liquid molar volume, viscosity, refractive index, and dielectric constant) in order to reconstruct a
representative molecule.
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