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Fig. 8 (a) Hydrogen absorption kinetics of Tio2Zro2Nbo2Vo2Cro.17Feo.03; (b) Hydrogen absorption kinetic curves of BCC phase ingot
(32.2Ti-13.1Zr-30.3Nb-18.6V-5.8Cr) and FCC phase ingot (11.3Ti-19.6Zr-13.2Nb-24.7V-25.7Cr-5.5F¢)!"®!
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Fig. 10 (a) Hydrogen absorption kinetics of Ti-V-Nb-Cr based HEAs at 50 bar and 300 K; (b) PCT = of Ti-V-Nb-Cr based HEAs after the first
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Fig. 12 TGA, DSC and QMS curves of (a) MgVAL, (b) MgVCer, (c) MgVNi, (d) MgVAICr, (¢) MgVAIN;, (f) MgVCrNi and (g) MgVAICrNi alloys
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Abstract: As a critical clean energy, hydrogen energy development is restricted by backward hydrogen storage technologies. Traditional
hydrogen storage materials still suffer from deficiencies in hydrogen storage capacity, hydrogen absorption/desorption rate and structural stability.
In recent years, high-entropy alloys (HEAs) have demonstrated promising hydrogen storage performance, yet their hydrogen storage behavior is
complex and requires in-depth investigation. This paper discusses the correlation between the four core effects of HEAs (high-entropy effect,
lattice distortion effect, sluggish diffusion effect and cocktail effect) and hydrogen storage performance, focuses on reviewing hydrogen storage
kinetics and thermodynamics, analyzes microscopic mechanisms and performance regulation strategies, and explores their potential applications.
The results show that: (1) The high-entropy effect promotes the formation of single-phase solid solutions; the lattice distortion effect expands
interstitial space and enhances hydrogen storage capacity; the sluggish diffusion effect improves material stability; the cocktail effect optimizes
comprehensive performance. (2) Kinetic models such as JMAK and Chou systematically analyze key processes including hydrogen
absorption/desorption, diffusion and phase transformation, reveal rate-controlling mechanisms, and quantify activation energy and diffusion
coefficient. (3) Based on the Van't Hoff equation, the enthalpy and entropy changes of hydrogen absorption/desorption are calculated to clarify
hydrogen storage equilibrium behavior. High-entropy alloy hydrogen storage materials exhibit promising application potential in vehicle-mounted
hydrogen storage, nuclear energy-based tritium and deuterium storage, negative electrodes of nickel-metal hydride batteries, and aerospace sectors,
yet their large-scale engineering application remains unfeasible for the time being. Finally, the development prospects of high-entropy alloy hydrogen
storage materials are prospected to advance the research, development and practical deployment of such materials.
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