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The research work addresses the challenge of energy decarbonisation through the development of
processes for upgrading biogas/biosyngas to green hydrogen with simultaneous capture and
separation of CO,. The work focuses on the Sorption-Enhanced Water-Gas Shift (SEWGS) process, an
innovative approach that combines the water-gas shift reaction with in-situ CO, capture, thereby
achieving improved hydrogen yield and facilitating carbon dioxide separation in a single step. The
study pursued three dimensions of innovations: (i) process intensification for hydrogen production
through SEWGS technology, which remains underdeveloped at the commercial level; (ii) the use of
biomass as feedstock instead of fossil fuels, to obtain products classifiable as “green”; (iii) the
sustainable design of sorbent and catalyst materials according to Green Chemistry and Green
Engineering principles. The methodology encompassed laboratory-scale synthesis of materials, their
physicochemical characterisation, and experimental procedures aimed at evaluating the process
performance and industrial applicability of the synthesised sorbents. The experimental campaign
identified two promising materials, 20KHT and MeHT, for SEWGS applications and directly supported
the mechanical design work for the development of a lab-scale pilot reactor aimed at process
optimisation.



