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Acethaldehyde is an important intermediate product to obtain a large class of chemical products and the conventional way to be product is through petrochemical process. In this work an alternative process is proposed based on the oxidation of ethanol, which may be obtained by sugar cane fermentation process. A fixed bed catalytic reactor is used to have a high conversion and complete selectivity process to obtain acethaldehyde.

Nowadays, the control and safety of reactors are important features in the design as well as in operations of industrial processes that carry out complex reactions with constraints of thermal stability and/or selectivity as, for example, exothermic oxidation reactions. Taking this into account, a dynamic model of the reactor is very useful to study both the start-up period and the effects of a sudden (accidental) change in the operational conditions, particularly in the thermal reactor stability.

Inside of this context, heterogeneous bidimensional dynamic model for fixed bed catalytic reactor with an appropriate solution procedure was developed in this work; which considers variations in the physical properties of the fluid and in the heat and mass transfer coefficients, as well as the heat exchange through the jacket of the reactor. The model consist of mass and heat balance equations for the catalyst particles as well as for the gas phases, which include the momentun balance. The heterogeneous model includes the resistance to mass and heat transfer at the gas-solid interface and consider the resistance inside the catalyst particle. The catalytic oxidation of the ethanol to acetaldehyde over Fe-Mo catalyst was used, which is a strongly exothermic reaction.

The developed model has show to be able to predict the main characteristics of the dynamic behaviour of fixed bed catalytic reactor, including the inverse response phenomena. This knowledge is fundamental for the development of an efficient control strategy as well as for the simulation studies and reactor design, with the purpose of safe and efficient operating.

