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The purpose of my trip to Rome, Italy was to present my latest results on hydride—ion

conducting materials in the International conference, Future Materials 2022.

(N Y R |
Future Materials 2022 took place in Rome from Oct 3—Oct 07, 2022, and it provided an
international platform for the dissemination of advancement in the research and

development of Future Materials.

Future Materials 2022 featured talks on new materials and research directions,
nanotechnology—driven solutions in materials engineering, commercialization—

opportunities and challenges, and other important interdisciplinary topics.

[FEERNE/HENE]
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High entropy defect formation for fast hydride conduction (/&3 /K Z(LM=E D= 6D
DT hae— K Ak)

(R 2 /A D)
A high ionic conductivity is usually achieved due to low activation energy, with values
of the pre—exponential factor located in the typical range, 10°-10" S cm™ K. The unique

exception to this rule is novel H conductor, LaH, 50,45, for which the record—high H™
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conductivity at intermediate temperature is due to anomalously large pre—exponential
factor 7.8x10" S em™' K, whereas the activation energy is high (1.3 eV). In this work,
we developed DFT-based neural-network—potential for large—scale molecular dynamics
(MD) simulation of LaH,:0,.5, which allowed us to identify the unique H diffusion
mechanism in LaH, 50, 45. We found that the stoichiometric vacancies facilitate 3H™ ring—
like rotations, that result only in short-range H™ migration and keep the stoichiometric
vacancies immobile. At the same time, the long—range H  diffusion is due to formation
and migration of the mobile vacancies. The mobile vacancy formation gives rise to an
extremely large entropy leading to the large pre—exponential factor. A design concept

for faster H™ conductor is proposed based on the findings.

EHEOIRBL/ A DR
Although the conference was the first one from the series that took place offsite (last
year it was online), a lot of people arrived.The venue was in Crown Plaza Hotel, which
is located conveniently near Vatican. I think the conferene room was well organized
and | spent comfortable time. Many famous researchers gave a talk at the conference.
Especially, it was interesting to hear about “5 Post-pandemic Growth Sectors in
Advanced Materials” from American Elements CEO, Dr. Michael Silver. After my talk,
[ got questions from Prof. Ester Vazquez, who is specialist in soft materials. She asked
me if my model can be used for polymers. Prof. Catalin Nicolae Marin, who is specialist
in magnetic fluids, suggested that my model can be in future be extended to soft
materials if some preliminary trajectories of polymers can be collected. It was also nice

to see many students that tool part in discussions during oral talks and poster

presentation.
(&5 %]

[ think this was a successful conference, where [ could meet many famous researchers
and share ideas for future materials with high ionic conductivity. This conference
provided forum for many interesting discussions, but may be it would be beneficial next
time to have more specific sections devoted to more specific materials/phenomena, so

that researchers could focus more on topics that are close to their interests.

(3 &F)
[ would express my sincere gratitude to Yokohama Academic Foundation for the

financial support for my trip to Italy, where I could present results of my research.
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