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Abstract−−−−−−−− In the vegetable oil extraction process it is
possible to identify a sequence of process units that
deal with solids: extractor, desolventizer and meal
drier, the so-called ¨solid line¨. Such unit operations
are rarely included in available commercial process
simulators, so it was necessary to develop a simula-
tion tool for this particular application.  The model
obtained by using mass and energy conservation
equations is represented by a differential equation
system. In each process unit, heat and mass transfer
flows were written in terms of lumped parameter
constitutive equations. Industrial data were collected
in a soybean extraction facility and the parameters of
the model were estimated by using the Marquardt
method. This simulation tool allows to analyze the
influence of operative variables on solid line per-
formance. It was found that the main variables that
affect extraction efficiency are operation tempera-
ture, solid material preparation characteristics and
residence time. In the desolventizer, the direct steam
flow and the amount of indirect heat affect final meal
solvent and moisture content. Inlet air flow, tempera-
ture and humidity have an important effect on the
degree of meal moisture elimination in the drier.
Effects of changes in the amount of solid material
treated in the extractor is shown in this work.
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I. INTRODUCTION

Among the computational tools developed with the ob-
jective of facilitating the combined analysis of all the
operative variables involved in a process it is possible to
find  commercial process simulators (Aspen, Pro II,
etc.) which contain a wide range of simulated opera-
tions. In general, these simulators, guided mainly to-
wards the chemical and petrochemical industry, do not
have the processes of solid transformation among their
basic operations. In the oilseed industry, available
commercial simulators have been of great utility to op-
timize the process operation in which solids do not in-
tervene, i.e. in solvent recuperation system (Ferrero,
2001). Some advances in the development of a specific

simulation tool for this solid line have been carried out
(Pramparo et al., 2000).

When conditioned oilseeds come into the treatment
plant, they are subjected to the following main opera-
tions: extraction, desolventization and drying. In the
modeling of the mentioned operations appear the con-
tributions of Rice (1982), Majumdar et al. (1995) and
Schwartzberg et al. (1987), who have modeled the ex-
traction operation; Cardarelli (1999) and Martinello et
al. (1994) have made contributions in the modeling of
the desolventizer. Regarding drying, the available de-
sign methods are rather empirical. There are some refer-
ences about the modeling of the drier types employed in
this process  (Crapiste and Rotstein, 1997), although
there are not references concerning to this particular
application.

In the present work it has been simulated the per-
formance of the extraction line that is constituted by the
three mentioned operations. The developed software has
been adapted to the operative conditions of a soybean
extraction plant by estimating the parameters involved
in the mathematical models by means of the utilization
of the industrial plant data. This tool has been used to
study the influence of the operative variables involved
in the process.

II. METHODS

A.Model Description

Extractor. The modeled extractor consists of a perfo-
rated belt (longitudinal or circular) where the solid ma-
terial is placed. The extraction solvent (hexane) perco-
lates through the bed by gravity action. Solvent/miscella
is sprinkled in different stages, conforming a counter-
current scheme. The mathematical model consists of
three main parts. The first one is the simulation of one
stage. A system of partial differential equations repre-
sents transfer phenomena in a fixed bed of particles. The
second part consists of a system of algebraic equations
obtained from the macroscopic mass balances for each
stage. The third part of the model consists of the drain-
age stage simulation. This stage is located at the final
part of the extractor in order to eliminate retained sol-
vent within interstices of solid material. For this part,


