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Abstract: 

Reactive distillation (RD) represents a very good option for producing 
chemicals which are born in the reactions an equilibrium of which does not 
allow for high conversion (or selectivity) of the reactants. It stands for a 
combination of reaction and separation process in a single vessel. This setup 
then possesses an advantage of reaching high conversion and selectivity 
opposed to classical reactor-separator setup. On the other hand, reactive 
distillation represents a relatively complex process from modeling, 
simulation, and control viewpoint. As a result, the dynamic models of 
different complexity can be constructed; different ways of approaching the 
problem of finding an optimal operation of RD processes may be pursued. 

 

Objectives: 

An objective of the proposed master thesis is the simulation and dynamic 
optimization of reactive distillation column, a case study of trans-
esterification of dimethyl carbonate with ethanol will be studied. More 
concretely, optimal start-up and optimal changeover policies will be studied 
with respect to economic side of the process.  

 

Steps: 

• Selection of appropriate model depth and subsequent model 
verification by means of numerical simulation 

• Selection of a control structure and identification of degrees of 
freedom available for subsequent optimization 

• Dynamic optimization of the selected degrees of freedom of the RD 
column model for different objective formulations 

 

Begin and duration: 

Immediately, 6 months full time 
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Prerequisites: 

• Programming skills (MATLAB or gPROMS) 

• Good knowledge of modeling of chemical processes 

• Interest in modeling and optimal control of complex chemical 
processes 
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