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Liquid lithium is a candidate material for tritium breeding and as a coolant in fusion reactors. Vanadium is
proposed as the corresponding structural material surrounding the liquid lithium, owing to their compatibility.
However, tritium retention and transport in liquid lithium and across a lithium-vanadium interface is either
ambiguous or unknown from literature, which prevents an accurate modelling of the tritium inventory. Atom-
istic simulation techniques such as molecular dynamics (MD) provide a way to understand the mechanism and
calculate relevant properties. The accuracy of the results relies on the interatomic model used for the system.
In the first part of this work, we show MD simulations of hydrogen isotope diffusion in liquid lithium using a
newly developed atomic cluster expansion (ACE) machine-learning interatomic potential (MLIP) [1]. We re-
solve long-standing deviations in experimental data of diffusivities (shown in Fig. 1), and analyze the diffusion
mechanism in the liquid metal. In the second part, we discuss the development of two comparable MLIPs –the
ACE and a neuroevolution potential (NEP) [2] –to study the lithium-vanadium-tritium system. Specifically,
we calculate the solution energies of tritium at different interfaces and the temperature-dependent transport
of tritium across the interface. The results from MD simulations will be useful for parameterizing and formal-
izing gas transport equations in future.
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