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Introduction

• Tight control in the biodiesel washing (extraction) columns is needed to

maintain the product within specifications to avoid operational problems.

• Subtle changes in the oil composition that promote the appearance of

stable emulsions need to be handle to avoid shutdown and extra

manufacturing costs.

• High-fidelity dynamic models are being developed to capture key physical

phenomena occurring in these equipment units. Such detailed

mathematical models are currently lacking and would be extremely valuable

for the biodiesel industry for control, troubleshooting, and optimization.
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Model Strategy

This work reports an ongoing effort to develop dynamic models for a biodiesel

packed washing column in gPROMS® ModelBuilder to be later validated with

industrial data. Three different mathematical approaches that can be applied

for liquid-liquid extraction with increasing complexity are here considered to

model the biodiesel washing column:
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Modelling complexity is being incrementally added to describe the physico-

chemical properties of the biodiesel systems. Fatty and ester mixtures are first

treated as hypothetical components, and progressively will be segregated into

the corresponding profiles to increase the model accuracy accompanied by

industrial validation data.
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Case Study

A case study was simulated in steady-state in gPROMS® ModelBuilder and in a

known process simulation software in order to evaluate the performance of the

equilibrium-based approach. A feed stream containing 70 wt% ethyl acetate and 30

wt% acetone is extracted with distillate water in a five-stage extraction column.

The NRTL method was used to describe the liquid non-ideality, with the relevant

properties were obtained through the Thermo CAPE-OPEN Standard properties

system.
Table 1. Raffinate and extract outlet mass fractions obtained with
both simulation programmes.

Component Ethyl acetate Acetone Water

Raffinate (wt%) 92,2% 4,2% 3,6%

Extract (wt%) 9,1% 19,9% 71,0%

Figure 1. Raffinate and extract mass fractions per stage obtained with gPROMS® ModelBuilder.

A raffinate stream, rich in ethyl

acetate, was achieved with a

concentration of acetone lower

than 5 wt%. The outlet streams

compositions are summarized in

Figure 1 illustrates the variation of the liquid phases’ composition throughout the

column.

Both programs returned similar results, thus confirming the equilibrium-based

approach to be an adequate starting point for this work.

Conclusion and Future Work

• A predictive dynamic model is being implemented for a biodiesel washing column.

• This work has an industrial interest, particularly for biodiesel companies processing waste

cooking oil, allowing a better control over the process and avoiding forced outages.

• The development of a population balance model would allow this work to be extended to

other processes.
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table 1, and the relative average deviations in the column are 0,040% and 0,023%

for the raffinate and extract phases, respectively.
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