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Hydrogen is widely regarded as a promising energy carrier for the future, due to its abundance, high 
energy content, and potential for clean utilization. Its combustion results in water vapor as the sole 
byproduct, making it a highly environmentally friendly fuel. However, the development of hydrogen-
based energy systems depends heavily on the ability to store hydrogen efficiently and safely. Among 
the various storage methods explored, metal hydrides have emerged as a leading candidate due to their 
ability to store hydrogen in solid form. Compared to compressed gas or liquefied hydrogen, metal 
hydrides provide benefits such as high volumetric density, lower pressure requirements, and 
straightforward absorption mechanisms. Despite these advantages, many metal hydrides face 
limitations, particularly the need for elevated temperatures to release or absorb hydrogen effectively. 
This poses a challenge for applications requiring hydrogen storage near room temperature. In this 
context, high-entropy materials (defined by their composition of five or more principal elements) have 
attracted increasing interest. Recent advances integrating experimental techniques, thermodynamic 
modeling (CALPHAD), density functional theory, and machine learning have led to the discovery of 
new high-entropy alloys that demonstrate superior hydrogen storage performance at or near room 
temperature, surpassing conventional materials. This presentation highlights key research outcomes 
from Kyushu University in the development of such high-entropy alloys for hydrogen storage [1-4]. 
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