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Heterogeneous Catalytic Carbon Dioxide Reduction
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Multi-timescale interface reaction kinetics of intermediates
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Pulse duration 4 - 15 ps
Energy 6 - 8 MeV
Charge 1 - 7 nC
Frequency 5 - 20 Hz

Probe light 280 - 1500 nm

Electron beam
7.8 MeV

Camera



Multi-timescale interface reaction kinetics of intermediates
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Direct time-resolved observation of surface-bound ]
CO, "~ radicals on metallic nanocatalysts
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Direct time-resolved observation of surface-bound ]
CO,"~ radicals on metallic nanocatalysts

Physique
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Direct time-resolved observation of surface-bound ]
CO,"~ radicals on metallic nanocatalysts

Physique

» The formation of CO,-
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Direct time-resolved observation of surface-bound ]
CO,"~ radicals on metallic nanocatalysts
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» CO,~recombination to form oxalate
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Direct time-resolved observation of surface-bound ]
CO,~ radicals on metallic nanocatalysts
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Direct time-resolved observation of surface-bound ]
CO,- radicals on metallic nanocatalysts

» The stabilization dynamics of CO,*~radicals
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Direct time-resolved observation of surface-bound ]
CO,"~ radicals on metallic nanocatalysts

Physique

» The interfacial transition of CO,~radicals
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Theoretical calculation
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NI without stabilization dynamics of CO,~ radicals
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Oxidation state effect
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Time-scale of surface-bound process: microseconds
of interfacial reactions : milliseconds
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Oxidation state effect
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Rate constant calculations
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Interfacial Radical Dynamics by Pulse Radiolysis

For electrocatalysis :
* Applied potential Condltlons
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Redox potential of surface-bound mtermedlates
« Competitive reaction and rate constants

For photocatalysis :
 Electron transfer kinetics (k)

 Interfacial kinetics on different materials (...... )




Time-resolved Interfacial Radical Dynamics
by Pulse Radiolysis

Key intermediates of CO, reduction
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