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A new type of catalyst has recently emerged in both experimental and computational literature:
low-temperature liquid metals.! These promising materials, including Ga and its alloys, are
defined by their ability to melt close above room temperature, while still maintaining metallic
character and behaviour.? Several high-profile reports from the recent years have demonstrated
that liquid metal catalysts can offer unprecedented advantages in activity,® stability,* and
selectivity® over their traditional solid counterparts.

Despite the notable degree of attention directed towards liquid metal catalysts, the vast majority
of work in this area has been experimental in nature,*® and atomic-scale insight is often limited.
This can be partly attributed to the difficulty in studying a dynamic and changing liquid with
methods such as density functional theory. As a result, modelling studies have been limited to
describing catalysis on static snapshots, or reconstructed solid surfaces, which are unable to
fully capture the dynamic nature of a liquid catalyst. In this work, we report recent
methodological developments using ab initio molecular dynamics as a sampling technique to
probe reactions on liquid metal catalysts. We show that the adsorption energies of intermediates
will vary over time, based on the transient geometry of the liquid metal surface, and we
demonstrate how this can allow intermediates to interconvert with lower energy gaps than
previously predicted.

References:
[1] Sun, X.; Li, H. RSC Adv. 2022, 12, 24946-24957.

[2] Daeneke, T.; Khoshmanesh, K.; Mahmood, N.; De Castro, I. A.; Esrafilzadeh, D.; Barrow, S. J.;
Dickey, M. D.; Kalantar-Zadeh, K. Chem. Soc. Rev. 2018, 47, 4073-4111.

[3] Rahim, M. A.; Tang, J.; Christofferson, A. J.; Kumar, P. V.; Meftahi, N.; Centurion, F.; Cao, Z.;
Tang, J.; Baharfar, M.; Mayyas, M. et al. Nat. Chem. 2022, 14, 935-941.

[4] Taccardi, N.; Grabau, M.; Debuschewitz, J.; Distaso, M.; Brandl, M.; Hock, R.; Maier, F.; Papp, C.;
Erhard, J.; Neiss, C. et al. Nature Chem. 2017, 9, 862—-867.

[5] Liu, H.; Xia, J.; Zhang, N.; Cheng, H.; Bi, W.; Zu, X.; Chu, W.; Wu, H. A.; Wu, C.; Xie, Y. Nat.
Catal. 2021, 4, 202-211.



