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Purpose Elucidating non-equilibrium states of the interaction between CO,, CO, and H,
gases with Cu catalyst (i.e., early stage of methanol synthesis)

Outline Molecular Dynamics simulation driven by machine learning potential (MLP) is
used to observe and measure atomistic events during non-equilibrium states.

Result
—-> —->
Transition Monodentate- Bidentate-
State Formate Formate
CO induces the formation of small Cu clusters CO helps the detachment of single adatom Non-equilibrium states of CO, hydrogenation
Computing system: SQUID General Purpose CPU and GPU nodes

node-hour 55,920 node-hours (CPU), 2500 node-hours (GPU)
memory used 1TB

parallelize 1 node



