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5.1 Introduction
Global efforts to counteract CO2-inflicted climate change

have incited interest in versatile emissions mitigation technolo-
gies. The CO2 sequestration and catalytic conversion using
porous metal-organic framework (MOF)- and covalent-organic
framework (COF)-based materials are vital strategies to counter-
act the escalating CO2 emissions (Siegelman et al., 2021), a chief
prerequisite to achieve sustainable living (Wigley et al., 1996).
These porous materials have a wide range of industrial applica-
tions such as sorbents, filters, membranes, and catalysts (Zhao,
2016). Function-led designing of novel porous materials like
MOF and COF materials has established their prominent role in
processes such as molecular separation (CO2 capture/encapsu-
lation) and catalysis (catalytic conversion into valuable
renewable low-carbon fuels/products). Although the largest
contribution was made by MOF materials in the field of CO2

capture/conversion so far, COF materials are still developing
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