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AI-driven energy catalysis: A rapidly emerging direction 



AI applications: What can we do now? 
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Single-atom catalyst formation mechanism

Angew. Chem. Int. Ed. 2022, 61, e202213412

Experimental mechanism:

Infrared spectroscopy 



Infrared spectroscopy simulation

Mairegger, T.; Li, H., et al. ACS Catal. 2023, 13, 5780-5786

Experiments Theory

Challenge:

Gap between experiments and theory

Linear relationship between calculated 

and experimental wavenumbers

Use AI algorithm (linear regression) to bridge this gap!



Workflow development

Zhao, Y., et al., Li, H.* J. Phys. Chem. Lett., 2023, 14, 11058-11062

First use AI technique to analyze in-situ experimental spectroscopy



AI-driven reaction mechanism analysis

Zhao, Y., et al., Li, H.* J. Phys. Chem. Lett., 2023, 14, 11058-11062

Inverse construction of structuresExperiments AI simulation

AI can effectively simulate real experimental data, and deduce chemical reaction 

mechanisms for the pyrolysis process that align with manual experimental analysis.



Outlook

In-situ spectroscopy data: IR, Raman, XRD, XAS, ...

Working conditions: Temperature, electrochemical potential, pH, solvents...
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