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CO hydrogenation to methanol over Cu-based alloys. « ML surrogate model enabled identification of effective
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« Model-agnostic interpretation method unraveled the role of

The calculations was performed using the computing resources at the descriptors and promoted the mechanic understanding of
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Presenter
Presentation Notes
Accurate identification of activity-controlling descriptors is of vital importance in catalysis. It can help to develop a quantitative insight into the nature of active site and underlying reaction mechanism, to generate explanative and predictive design rules , and thus to guide the screening and rational optimization of catalysts. The derivative-based sensitivity analysis methods are typically used, but they are only informative at the reference point where they are computed. Furthermore, they can only vary one factor at a time and thus are not able to capture the complex interaction between elementary steps. 

To overcome these drawbacks, by combining DFT, kinetic Monte Carlo (KMC) simulation and ML method  we developed an alternative framework using data-driven ML model.  For the case study, CO hydrogenation to methanol on Cu alloys, it 

Identified the effective descriptors, which are accurate enough to ensure the ML model to predict the catalytic activity more accurately than the traditional derivative-based methods.
•    Enhanced capability based on the ML model to capture the non-local catalytic behaviors introduced by the interaction between different elementary steps via the second-order descriptors. 
•    Unraveled the role that each identified descriptor plays in controlling the reaction kinetics by using the model-agnostic interpretation tools, which provides new insight into the promoting effect from one catalyst to the next.

Such framework can also be applied to address more complex kinetics and catalysts, e.g. CO2 hydrogenation on Cu-oxide systems, which is ongoing.
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