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Highly focused research programs on nuclear waste vitrification are still underway in the “Science and 

Technology Institute for Circular Economy of Low Carbon Energies” (CEA/ISEC). The main issues 

facing us today are to accommodate new types of wastes and higher waste loading, while enhancing the 

glass quality and increasing the production capacity and robustness of plants. This requires an extensive 

knowledge on glass melting processes and physical-chemistry of vitreous materials. Basic research 

supported by a modelling approach is conducted from laboratory-scale and mock-up, to full-scale non-

radioactive facilities. This talk will be focused on an academic research conducted to model the glass 

melting process and the phase separation mechanism in the melt. First a modelling approach able to 

couple reaction kinetics laws of thermally activated glass melting processes (denitration, crystallization, 

dissolution) to a magneto-thermo-hydraulic model will be presented. One example of simulation 

integrating the chemical equation and solved with CFD tools will be presented. Second, we will focus 

on the phase-field model for the simulation of phase separation mechanism in a ternary phase diagram 

coupled with real thermodynamic landscape and Navier-Stokes equation. 

 

 

 

 


