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Magnesium hydride (MgH2) is a light hydride able to 

accumulate high amounts of hydrogen (7.6 % wt H2). 

However, thermodynamic restrictions and poor H-kinetics 

preclude its use in mobile applications due to the high 

temperatures (300ºC) required to drive the H2-

absorption/desorption reactions. MgH2 nanostructures are 

being widely investigated to overcome these drawbacks, 

promoting the hydrogenation process by reducing the 

activation energies [1] related to bulk processes such as H-

diffusion, hydride nucleation, etc. 

 

However, the critical role of the surface on the hydrogenation 

process has hardly been investigated.  Theoretical 

calculations [2,3] have shown the poor ability of clean 

magnesium surface to dissociate the H2-molecule, but barely 

experimental works have been performed [4,5]. Moreover, 

the high reactivity of the magnesium promotes the formation 

of several phases such as oxides, hydroxides and carbonates, 

which could drastically affect H2-dissociation and H-

diffusion into few atomic layers.  However, the composition 

and role of those phases on the hydrogenation properties are 

not clarified yet, giving controversial results [6] 

 

Therefore, the main purpose of this work is to shed light on 

the influence of the surface (and subsurface) composition on 

hydrogen-related processes. To this aim, nanocrystalline 

magnesium films (thickness80 nm) were deposited by e-

beam evaporation. Under ambient exposure, a 6-9 nm thick 

layer of oxides and hydroxides was formed onto the 

magnesium surface (Fig.1). Pd-capped Mg films were also 

synthesized for comparison purposes. The hydrogenation 

mechanism was investigated by “in situ” optical 

measurements under different temperatures and H2-pressures. 

All films were characterized by profilometry, XRD, STEM 

(EELS and EDS) and FTIR spectroscopy.  

 

Results show a drastic influence of surface on the 

hydrogenation process, even with acting the palladium 

catalytic layer. Activation energies and control mechanisms 

would be revealed, giving clues about the key influence of 

the surface on magnesium hydrogenation/deshydrogenation 

processes.  
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Figure 1. EDS images of Mg films after exposure to ambient 

conditions and palladium capped. Mg, O and Pd elements 

are marked 
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