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要 旨： The escalating carbon dioxide (CO2) content in the atmosphere has led to pervasive 

consequences such as global warming, variations in climate, and erratic weather 

conditions. Thus, it is imperative to attenuate atmospheric carbon dioxide through 

selective capture and subsequent storage, utilization, to address these detrimental 

environmental issues. Consequently, the carbon capture and utilization as a C1 

feedstock to generate value-added chemicals and fuels offer dual advantages of 

mitigating the rising carbon dioxide concentration and sustainable generation of high-

value compounds. Especially selective carbon capture and utilization (CCU) from direct 

air has attracted tremendous attention due to its practical applications. In this direction, 

our research group is working on rational design of functional framework materials viz 

Metal-Organic Frameworks (MOFs) and Covalent-Organic Frameworks (COFs) 

incorporated with a high density of CO2-philic and catalytic sites suitable for 

simultaneous capture and conversion of carbon dioxide into value-added chemicals at 

mild conditions. The highlights of the ongoing research work will be presented. 
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