
Abstract 

In the first part of this work, a dynamic model for a single liquid-liquid flash unit is developed, which 

makes use of local models to represent the equilibrium.  

Some modifications have been introduced in the form of the local models for liquid-liquid extraction to 

improve the possibilities of symbolic handling and to make them numerically more stable.  

The mathematical model developed is a mixed system of ordinary differential and algebraic equations 

which is integrated from a readily determined set of initial conditions (e.g., the phase compositions of 

the two immiscible components in the absence of solute) to the final desired mixture constituting the 

feed to the unit. After reaching the steady state, the system may be further perturbed to yield a 

dynamic response (valid within the range of applicability of the local models used).  

The solution of the system of equations is achieved using a simulation package called GEMS (General 

Equation Modeling System) previously developed at The University of Connecticut (Babcock et al., 

1981 2)). This package uses Brandon's implicit single-step algorithm (Prandon, 1974 (3)) to perform 

the integration.  

Several ternary liquid systems showing partial miscibillity were successfully studied. These systems 

illustrate both the robustness of the local models for representing the phase equilibria data over a fairly 

wide range of compositions and the ability of this method to be used in dynamic simulation of the 

single equilibrium unit.  

In the second part of this work, the same approach is used to simulate multistage equilibrium 

operations. The mathematical model previously developed for the single stage is used as the building 

block to simulate several column configurations. Results indicate that reliable dynamic simulations are 

feasible for liquid-liquid extraction. Furthermore, using this method it is very easy to study the 

response to perturbations in the operating conditions of those units. The requirements for computer 

time are sufficient small so that this method can be also used for steady-state simulations.  


