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Abstract:

Over the past few decades, the world’s fats and oils production has been growing rapidly, far
beyond the need for human nutrition. This overproduction combined with the growing
consumer preferences for healthier food products and the interest in bio-fuels, has led the
oleo chemical industry to face in the upcoming years major challenges in terms of design and
development of better products and more sustainable processes.

Although the oleo chemical industry is mature and based on well established processes, the
complex systems that lipid compounds form, the lack of accurate predictive models for their
physical properties and unit operation models for their processing have limited computer-
aided methods and tools for process synthesis, modeling and simulation to be widely used for
design, analysis, and optimization of these processes.

In consequence, the aim of this work is to present the development of a computer aided
multilevel modeling network consisting a collection of new and adopted models, methods and
tools for the systematic design and analysis of processes employing lipid technology. This is
achieved by decomposing the problem into four levels of modeling: 1. pure component
properties; 2. mixtures and phase behavior; 3. unit operations; and 4. process synthesis and
design.

The methods and tools in each level include: For the first level, a lipid-database of collected
experimental data from the open literature, confidential data from industry and generated
data from validated predictive property models; as well as modeling tools for fast adoption-
analysis of property prediction models.

In the second level, phase behaviors (VLE, LLE and SLE) of relevant lipid mixtures are predicted
using the UNIFAC-CI model where missing group interaction parameters are predicted using
the GC™ approach (connectivity index). A master parameter table is prepared for this
purpose.

In the third level, a detailed computer aided model analysis of unit operations encountered in
oleo chemical industry (eg. Transesterification, Hydrogenation, Interesterification etc.),
optimal design, operation and control of these unit operations with respect to performance
parameters such as minimum total cost, product yield improvement, operability etc., and
process intensification for the retrofit of existing biofuel plants.

In the fourth level the information and models developed are used as building blocks in the
development of methods and tools for computer-aided synthesis and design of process
flowsheets (CAFD), feasibility assessment and comparison of the alternative flowsheets at their
optimal operating points and optimization of the selected alternative with respect to cost and
sustainability indicators.
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