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New energy materials have attracted many researchers’ attention. Hydrogen is regarded
as one of the most promising alternatives to the energy crisis due to its high heating
value, wide availability, and environmental compatibility. The primary technical com-
ponents of the hydrogen energy system cover the production, supply, storage, conver-
sion, and employment of hydrogen, among which the storage and conversion of hydro-
gen are consistently the keys to the effective utilization of hydrogen energy. Studies of
economic, highly efficient, and safe hydrogen storage materials are of great importance
in fuel cell-based vehicles. On the other hand, the application of phase change materials
(PCMs) for solar thermal-energy storage has received considerable attention in recent
years due to their high storage density.

In recent years, our research effort has been focused in developing hydrogen storage
and PCM s based on micro/nano-technology, Li ion battery, fuel cells, hydrogen sensors,
etc. The promising nanomaterials for hydrogen storage materials such as MHy: M= Mg,
La, Ni, etc., alanate, borohydride, and MOFs were conducted in our lab. Several com-
posite PCMs with good performance have been synthesized through in-situ assembly,
and their applications in thermal regulation of gypsum boards are presented.

The data-driven research paradigm-integrated high-throughput calculations, data-
base, and machine learning is appealing to accelerate new material development. Re-
cently, we will introduce our results on establishing a Materials Genome Initiative da-
tabase and the property prediction based on machine learning for hydrogen-storage ma-
terials. Finally, we will summarize the thermodynamic regulation and database con-
struction for hydrogen/heat energy storage and some other recent results in my group.

1. Z.X. Zhao, F. Xu, L.X. Sun, et al., Journal of Alloys and Compounds, 1062 (2026)
187580.

2.J. X. Liu, P. R. Huang, S. P. Verevkin, S. V. Vostrikov, L. X. Sun, F. Xu, Z. W.
Liu, H. G. Pan, et al., eScience, 6 (2026) 100506.

3.J.D. Lin, C.C. Ji, F. Xu, L.X. Sun, Wilhelm Pfleging, Kostya S. Novoselov, et al.,
Angewandte Chemie International Edition, (2025) e202501721.

4, Y.X. Jia, B. Han, Y.J. Zou, L.X. Sun, Y. Du, L.X. Chen, X.Z. Xiao, Advanced
Materials, 36 (40) (2024) 2406152.

5. P. Cai, L. Ding, Z.M. L.X. Sun, et al., Advanced Functional Materials, 33 (2023).

6. Wei, S.; Sun, L.; et al. Adv. Funct. Mater. 2022, 32, 2110180.

7. Huang, P.; Sun, L.; et al. Scientia Sinica Chimica 2022, 52, 1863.

8. Xia, Y.; Sun, L.; et al. ACS Appl. Mater. Interfaces 2020, 12, 41398.

9. Xia, Y.; Sun, L.; et al. Chem. Eng. J. 2019, 362, 909.

10. Xia, Y.; Sun, L.; et al. J. Mater. Chem. A 2017, 5, 15191.



