Dynamic model of a TSL furnace, developed
with SimuSage™ software
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Abstract

A dynamic model was developed in SimuSage™, of a Top Submerged Lance (TSL) furnace. The
objective is to create a tool for optimising smelting of complex feed materials. Thermodynamic
equilibrium models (e.g. created from FactSage), or laboratory measurements can be used to
estimate the distributions of elements between phases. However, mass transfer processes are
probably controlling in a TSL. The Connected Local Equilibria (CLE) method was used to create
a dynamic model. The furnace is divided into a number of zones, e.g. a slag zone, metal zone etc.
Equilibrium is calculated in each zone (by means of Gibbs Energy Minimisation), but the system
1s dynamic because mass transfer can take place between the zones. The benefit of this method is
that dynamic results can be estimated for a large number of elements, for which fundamental kinetic
parameters at the relevant operating conditions are often not available. The model has been tested
against published results from lead laboratory experiments and industry results for copper matte
smelting.



