Ecole polytechnique fédérale de Lausanne (EPFL) Valais/Wallis [ P [y L m Valais Wallis
Institute of Chemical Sciences and Engineering (ISIC) [ = ‘m ©Empa
Basic Science Faculty (SB)

Energypolis, Rue de I'Industrie 17, CH-1950 Sion, Switzerland

EPFL Valais/Wallis SEMINAR

16. 09. 2025, 10:30 - 11:30, EPFL Valais/Wallis in Sion, 4t" floor, Zeuzier Room

The Challenges of Vanadium-based Alloys toward Applications
for Hydrogen Storage

Prof. Dr. Yigang YAN

Institute for New Energy and Low-carbon Technology, Sichuan University,
Chengdu 610065, China

Hydrogen storage in solid-state materials presents a safer and more compact alternative to
compressed or liquid hydrogen. Vanadium (V)-based alloys, which typically crystallize in a body-
centered cubic (BCC) structure, demonstrate high hydrogen storage capacities under ambient
conditions—surpassing those of commercial ABs and AB,-type alloys. However, the practical
deployment of V-based alloys faces challenges such as limited cycling stability, high raw material
cost, and difficulties in scaling up production. To address cycling stability, we propose the alloy
designs that minimize initial lattice distortion. Furthermore, a novel ferrovanadium master alloy
with strictly controlled impurity elements (e.g., Fe, Al, Si) has been developed to replace
expensive pure vanadium, reducing raw material costs by over 90%. This approach enabled the
development of a V-Ti—Cr—Fe quaternary alloy that achieves a reversible hydrogen capacity
exceeding 2.6 wt.%, retains over 90% of its capacity after 2000 cycles and could be produced
from the low-cost raw materials. Finally, a production line with an annual capacity of 100 tons
has been established based on floating melting technology, demonstrating a viable path toward
large-scale manufacturing.
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