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Seminar Title: From captured CO2 to value-added chemicals: a photochemical approach 
Carbon dioxide is an abundant and inexpensive reagent that, if captured from the air, can serve as a source of value-
added chemicals. However, efficient approaches toward direct-air capture of CO2 rely on the formation of strong 
chemical bonds with the capturing reagent, which require prohibitively large energy inputs when CO2 release is 
needed, rendering the overall capture process impractical. To circumvent this challenge, we investigate a 
photoreactive capture approach that combines the DAC of CO2 with its direct conversion into value-added chemicals, 
such as formate or carbon monoxide, using visible light as an energy input. Light-responsive MOFs are explored as 
scaffolds for photochemical upgrading of CO2, while transition metal complexes with pendant groups are investigated 
for reductive CO2 capture. 

 
Here, we report our recent findings on photo-reductive CO2 capture that include: (i) the discovery of light-responsive 
nanographene MOFs whose bandgaps can be tuned throughout UV/Vis/near-IR ranges using a simple post-synthetic 
oxidation reaction; (ii) the discovery of reactive CO2 capture via CO2 insertion into Zr-OH bond, Ru-H bond or via 
reaction of CO2 with alkoxide ions from the secondary coordination sphere. These studies have provided us with novel 
chemical approaches that combine capture and conversion of CO2.  
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