Biomass energy valorisation plants based on MCFC for combined heat, power and biofuel production
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Biomass energy valorisation provides large savings in harmful emissions to the atmosphere, while taking advantage of local resources and enhancing sustainability. 

Despite biomass is one of the most used renewable energy sources, it requires further optimisation to increase efficiency using advanced generation technologies. 

This paper analyses an innovative concept of biomass energy valorisation plant based on Molten Carbonate Fuel Cells (MCFC) for combined production of heat, power and solid biofuels as pellets. The approach compares conventional pellet production plants with cogeneration systems based on steam cycles and the utilisation of advanced MCFC technologies. In order to perform the study of conventional steam cycles, data from real power plants are analysed. Regarding to MCFC, the feasibility of such application and the optimisation of plant operating conditions are studied by means of the process simulator Aspen Plus©, in which a 3D proprietary Fortran model  is integrated to simulate the electrochemical reactor. Results show that for small-size plant applications, where steam cycles presented lower efficiency, MCFC systems can be a cost competitive and environmentally friendly solution.






