IOCM The 4th International Online

Conference on Materials
3-6 November 2025 | Online

Double Hydride Perovskites as Promising Materials for Clean Energy Storage:
A First-Principles (DFT) Study

Maryam AYAD 1 Lalla Btissam DRISSI':2.3  Chaymaa KASBAQUI .2

1 LPHE, Modeling & Simulations, Faculty of Science, Mohammed V University in Rabat, Morocco
2 CPM, Centre of Physics and Mathematics, Faculty of Science, Mohammed V University in Rabat, Morocco
3 College of Physical and Chemical Sciences, Hassan Il Academy of Science and Technology, Rabat, Morocco

INTRODUCTION & AIM RESULTS & DISCUSSION

Hydrogen is a light, abundant, and clean fuel with great 3. Electronic properties:
potential for sustainable energy storage and conversion. Among
solid-state hydrogen storage materials, double hydride perovskites
have emerged as promising candidates due to their high hydrogen
content, tunable properties, and structural stability. In this study, we
Investigate Na:LiXHs (X = Al, Sc, Ga) double hydride perovskites
to explore their structural, electronic, hydrogen storage, and
optical properties. The goal Is to assess their stability and
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suitability for efficient hydrogen storage applications. S : =
) Fig.2.. Band structures obtained using PBE-GGA for (a) Na,LIAIH; (b) Na,LiScHg and (c)
Na,LiGaH,
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Fig.1. Crystal structure of the Na:LiXHs (X = Al, Sc, .

Ga), hydride double perovskites. |
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Fig.2.. Optical properties of Na,LiAlHg Na,LiScHg and Na,LiGaHg using PBE-GGA

CONCLUSION

This study Investigates the structural, electronic, and optical

1. Structural and Hydrogen Storage Properties:

Formation Energy: AEf(Na;LiXHg) = z Ena,Lixas-(2Ena+EL; + Ex + 6Ey)

properties of double hydride perovskites Na.LiXHs (X = Al, Sc, Ga)

Hydg)gen itorage Desorption Temperature:
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LY . ( AEf) using first-principles FP-LAPW calculations in Wien2k, revealing
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we (%) (mHost +a mH) dynamically stable cubic structures with iIndirect band-gap
semiconducting behavior suitable for hydrogen storage and
DHP a(A) AEf(eV/atom) C,(° T E,(eV : .
() AEs(ev/atom) e (%) ¢ 9 ( L optoelectronic applications.
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