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summary herecn

Fully understanding the properties of hydrogen-metal systems requires to study kinetic barriers and favorable growth directions. Finally, the insights from lower
them on different length and time scales. Even though there are experimental scales are combined in thermodynamic models, which are employed in meso-
methods available to perform these studies, corresponding multi-scale modelling scale simulations, describing the microstructure evolution during hydrogenation.

can help to disentangle the influence of different effects and predict properties
that are difficult to measure. Here, we present our recent work on modelling the
TiFe-H system. Starting from the atomic scale, the properties of the relevant bulk
ohases are determined with Density Functional Theory (DFT). Automated workflows
and Ab-initio molecular dynamics (AIMD) allow us to obtain a more realistic
picture for models on larger scales. Studying processes at interfaces reveals
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Modelling of Interfaces

TiFe — hydride interface
« Very coherent interface with the hydride

Insights from Molecular Dynamics
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«  Amorphous oxide layer is formed
« Oxide is large barrier for hydrogen migration
» Layer needs to be cracked, e.g. thermally [2
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Snapshots of an Ab-initio MD (AIMD) run at 300 K for oxidised TiFe in H, !

 First oxide layer hydroxylates and impedes further adsorption of hydrogen
« Large migration barriers inhibit movement of hydrogen to subsurface layers

Breaking scale limitations of AIMD with machine learning

Q see poster by A. Santhosh
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Thermodynamic modelling

150

- DFT gives access to energies of = | ostmems | °
= e [3 structure $ o
unstable structures L |y structure

Mesoscale simulations
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