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Abstract: The Alkaline Thermal Treatment (ATT) reaction presented in this study utilizes wet and salty biomass (e.g., food and agricultural wastes, and seaweeds), which are often ignored resources. This particular biomass conversion reaction is unique, since it integrates in-situ CO2 capture and co-generate biochar, and solid carbonates such as CaCO3. Our study has shown that high purity hydrogen can be produced in a single step ATT reaction under mild reaction conditions (ambient pressure and reaction temperature less than 500 C) in the presence of gas reforming Ni-based catalysts. The placement of catalysts and the type of hydroxides are investigated in order to probe the mechanisms of the ATT reaction. Some of these marine biomasses can be cultivated with deep sea water which contains significantly higher metal concentrations. The ATT of these seaweeds can further concentrate metals into solid phase, while producing bio-hydrogen. The extraction and separation of the energy-relevant critical minerals/metals such as rare earth elements, Ni, Co, Li, Ce, and Cu, would provide a sustainable pathway to resource recovery required for our clean energy transition.
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