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TRANSPOSITION TO CONTINUOUS AND PROCESS INTENSIFICATION OF A PHARMACEUTICAL PRODUCTION

Abstract

In the field of Process Intensification, manufacturers offer many technologies of heat exchanger reactors in terms of design, of material and of operating conditions range which make the choice of the optimal solution difficult to be performed. Moreover, such apparatuses combine a continuous operating with strongly coupled features of heat transfer, hydrodynamics, mixing, mass transfer and reaction. In this way and to assess the feasibility and potentialities of applications carried out in this kind of apparatus, a specific methodology has been developed by the Laboratoire de Génie Chimique. This methodology aims to define the suitable process and the associated operating conditions which comply for a given application with Process Intensification criteria. To achieve this goal, the methodology, based at the same time on experimental and theoretical methods, defines and limits the experiments to be carried out to obtain the optimal process. Such a feature is of particular interest in application cases which involve productivity, operating and safety issues. The methodology could be divided in three different parts. The first one deals with the equipment characterisation in terms of hydrodynamics, of mixing and of thermal exchanges and results in an accurate modelling of the considered reactors. The second part gathers all the aspects related to the considered application: physical properties of components, reaction kinetics, heat generated, etc. The last step of the methodology combines the results of the twofirst parts in a simulation/optimisation tool that provides relevant information in order to define the suitable intensified process (optimal design) and the associated operating conditions (optimal control). From a production viewpoint, this tool also offers information on dynamics that allows the safety, the start-up and shut-down operations and the regulation system to be studied. Related to this methodology, the present study aims to transpose to continuous and to intensify a Pierre Fabre's pharmaceutical application. In fact, this application currently carried out in batch offers productivity limitations that could be get round using a continuous intensified reactor. In this way, a complete reaction characterisation based on calorimetric experiments has been performed and provided to the optimisation tool. The results highlight unconventional conditions compared to the batch operating and the need to control the pH level all along the reactor by side-injections. The application exothermicity also leads to the use of a very efficient heat exchanger reactor made of silicon carbide, to maintain an isothermal temperature profile.