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Nowadays, the theme of materials for hydrogen storage has 

become an important topic. As far as hydrogen is renewable 

and does not pollute the environment, it is a promising fuel 

for various applications. Therefore, there is a need for 

efficient storage materials. For this purpose, hydride-forming 

alloys are considered as promising materials due to their 

ability to store large amounts of hydrogen safely and 

compactly. Among metal hydride materials, a special group 

of multi-base-component (MBC) alloys can be distinguished. 

These alloys known as “high-entropy alloys”, which include 

5 or more elements with concentrations ranging from 5 to 

35% [1] have attracted special attention due to their 

exceptional mechanical properties, good crack resistance, 

high strength, and plasticity, particularly at high temperatures 

[2, 3]. Besides, the presence of elements with high affinity for 

hydrogen in some MBC alloys and crystal lattice distortion 

due to big difference in atomic radii of components cause 

record hydrogen absorption capacity [4].  

In the present work, structure investigations of the new type 

of the multi-base-component alloys of the following 

compositions: Ti20Zr20V20Nb20Ta20, Ti20Zr20V15Nb15Ta15Hf15 

and Ti25Zr25V15Nb15Ta20, have been performed. Transmission 

electron microscope, scanning electron microscope, X-ray 

and neutron diffraction (Fig.1) were used for this purpose. In 

order to examine the location of hydrogen atoms within 

metallic crystal lattice as a function of MBC composition and 

preparation method a series of deuterides was synthesized.  

Hydrogen storage performance of the alloys was evaluated by 

volumetric measurements. As it was shown, all studied alloys 

form hydide phases of high thermal stability with maximum 

hydrogen capacity close to 2 H/M. Low hydride 

decomposition pressure allowed us to preserve the hydrogen-

saturated phases for subsequent structural analysis  
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Figure 1. Neutron diffraction patterns of studied alloys 
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