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Intermittent renewable energy sources can be efficiently managed by producing green hydrogen and 

storing it for long periods at the solid-state using hydrogen absorbing alloys. Particularly promising for 

stationary storage is TiFe intermetallic compound, which can store up to 1.9 wt.% H2.[1] A milder 

activation process can be attained for Ti-rich compositions or by elemental substitution such as in Mn-

containing alloys.[2] This approach guarantees obtaining a highly tuneable equilibrium hydrogen 

pressure for adapting the storage to the final application.[2] 

The present study investigates reversible deuterium loading and unloading for Ti-rich Mn-substituted 

TiFe-alloys determining the crystal structure of intermetallics and their deuterides while recording 

Pressure-Composition Isotherms at room temperature. Materials have been synthetized by induction 

furnace and annealed at 1000°C. After activation, in-situ neutron diffraction experiments at ILL and 

ISIS neutron facilities have been performed during deuterium loading to evaluate the influence of Mn 

and Ti substitutions at the Fe site on the crystal structure and on the deuteration reactions as a function 

of hydrogen pressure.[3,4] The structures and domains of existence for the three detected phases (α: D-

solution in pristine alloy, β: mono-deuteride and γ: di-deuteride) have been determined. Obtained results 

enable remarkable understanding on hydrogen storage, basic structural knowledge, and support to the 

industrial application of TiFe-type alloys for integrated hydrogen tanks in energy storage systems, such 

as that developed in the framework of the HyCARE European project (www.hycare-project.eu). 
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