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Following several tragic chemical accidents that occurred in recent years, several directives concerning chemical process safety have been issued. The Seveso directive for example requests a precise description of the consequences of a possible chemical accident assuming a worst case scenario. However to build this type of scenario and thus to secure any chemical process, a deep knowledge of the kinetic and thermal parameters of the reactions of interest is required. 

The determination of these parameters is usually obtained by calorimetric methods. However, in the existing commercial calorimeters, the characterization of fast and exothermic reactions raises several problems. Indeed, on one hand, the maintenance of isothermal conditions necessary for the simple and precise determination of kinetics is difficult. On the other hand, the calorimeter should be able to measure the heat flow generated as soon as the reactants are brought in contact without requiring a period of thermal equilibration that would disturb the measurements or without being limited by the mixing of the reactants. 

The aim of this work is to develop a calorimetric method particularly adapted to study fast exothermal reactions. The proposed system combines a microreactor with a commercially available microcalorimeter. 

The development and the validation of this calorimetric system will be described and the characterization of a fast exothermal reaction, yet unknown, will be presented. The heat flows measured during the study of this latter reaction reached 160'000 W(kg-1 but the conditions remained nevertheless completely isothermal. The global kinetics of this reaction as well as its activation energy were determined.

