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Abstract
Computer models to predict heat & mass balances have been used to optimize production in
Alumina refineries since modern data processing capabilities have allowed it. But for refineries
that have poor or no experimental data or knowledge, a major roadblock is that published
models are usually dated and as a result, have more uncertainty in the predictions for their
processes. This is particularly true for the precipitation area where the model development
requires considerable effort, while the best and newest published models do not always disclose
the parameters of the equations to protect IP. However, there is an approach that enables casting
older models into newer equation types using little or no experimental data. This kind of model
is not accurate enough for rigorous flowsheet models such as SysCAD or Aspen, but are
accurate enough to provide optimization using spreadsheets and the Excel Solver Add-in.
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1.

Introduction

In the early 80’s when computing power was becoming widely accessible, many companies
embarked on a journey to improve the operation of their refinery by building models of their
process as faithfully as possible. Many programmers, scientists and engineers were involved in
building these models, but in the early stages of computer programming and in the absence of
commercial platforms, these big models were mostly made from first principles and attempted
to model Heat & Mass Balances to explain or optimise operations. Eventually, models were
migrated to known platforms like Aspen, Speedup, SysCAD, etc., when they started to exist.
However, none could be exempt from the first law of process modelling: “Thou shall not enter
erroneous hypotheses and expect divine intervention to save your predictions” or more simply
“Garbage in, Garbage Out”.
The limitation of models based on poor knowledge of theoretical phenomena became very
apparent, and extensive projects to determine more appropriate equations followed.
2. Traditional approach to model building
Because of the involved nature of Bayer process simulations, the usual approach is to minimize
the number of experiments required to obtain a good model. This is often done using a statistical
experimental design. However, this approach does not well discriminate between different
model types; the multivariable regression cannot evaluate well the power of a coefficient for a
variable if it is not varied enough. This explains why published models are so diverse in style.
Another reason for differences between equations published by different authors can be related
to experimental approach: the precautions taken to minimize the effect of the speed of reaction
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