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        For the HEAs, the empirical parameters of average atomic size mismatch (𝛿), valance electron 

concentration (VEC) and electronegativity differences ( ) are usually used to determine the Δ𝜒𝐴𝑙𝑙𝑒𝑛

phase structure formation and the stability1-3. These parameters can be determined using the 

following equations:
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where , ,  and  stood for the atom fractions, the atomic radius, valence electron 𝑐𝑖 𝑟𝑖 𝑉𝐸𝐶𝑖 𝜒𝑖

concentration and electronegativity of element i.  and  represented the average atomic radius �̅� �̅�

and the average electronegativity of HEA. The physicochemical parameters essential for the 

estimation of the above parameters were obtained from the literature 4 5 and provided in Table S1.

Table S1 Atomic radius, electronegativities and VEC for selected of elements.

Element Atomic radius (Å) Electronegativity VEC
Ti 1.46 1.54 4
V 1.32 1.63 5
Nb 1.43 1.6 5
Zr 1.6 1.33 4
Fe 1.24 1.83 8
Cr 1.25 1.66 6
Ni 1.25 1.91 10

Figure S1 The isothermal dehydrogenation (a) and hydrogenation (b) curves of MgH2-HEAs and 

pure MgH2 at 300℃.



Figure S2 The TGA results for the (a) MgH2-TiVNbZrFe, (b) MgH2-TiVNbZrNi and (c) MgH2-

TiVNbCrNi under various heating rates.



Figure S3 The BSE and corresponding EDS elemental mappings for the (a) TiVNbZrFe, (b) 

TiVNbZrNi and (c) TiVNbCrNi 
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