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Data-driven Design of New Mg-based Hydride Materials – A Synergy of 
Experiments and DFT 

Katarina Batalović1, Jana Radaković1, Bojana Kuzmanović1, Mirjana Medić Ilić1, Bojana Paskaš
Mamula1   

1Laboratory for nuclear and plasma physics CONVINCE Center of excellence 
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 Hydrogen absorption/desorption is one of the key processes underlying many clean energy 
applications, such as thermal energy storage, hydrogen storage, hydrogen compression, and nickel-
metal hydride batteries. For all those applications fast and reliable characterization of new materials, 
and in particular, information regarding energetics of hydride formation reaction is of main interest. In 
the last decades, DFT (density functional theory) approach showed good predictive potential for the 
ground state properties and calculation of hydride formation energies. Recently, MEGNet 
implementation [1] of graph neural networks showed promising results for fast and reliable prediction 
of formation energies for molecules and crystals. Here, we consider the development of a machine 
learning model based on the available DFT predicted structures and experimentally measured hydride 
formation enthalpies. The proposed model [2] is capable to predict hydride formation behavior for a 
wide variety of intermetallic compounds and distinguish the behavior of the polymorphs. In particular, 
based only on the crystal structure of the starting intermetallic compound, we were able to predict 
hydride formation enthalpy with accuracy comparable to DFT calculated values. Further, we 
demonstrate the application of this model for proposing new materials in Mg-Ni-M compound space 
with the desired enthalpy for hydrogen storage. 
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