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Abstract Metal-organic framework, a new type of porous material with high specific surface area, high
porosity, and adjustable pore size, is a promising physical adsorbent. In this work, metal-organic frame-
work (MOF) kgm-1 and kgm-1-F, kgm-1-Cl, and kgm-1-NH, were constructed, and the CO, adsorption
and separation over N, were investigated in MOFs by using grand-canonical Monte Carlo simulations at dif-

ferent pressures. Results showed that adsorption of CO, and N, increased with the increase in temperature,
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and the effect of functionalization on CO, adsorption is obviously larger than that on N,. The modification
of -F in kgm-1 could significantly increase the CO, adsorption capacity and increase the selectivity of CO,
over N,. The adsorption heat and interactions of CO,-framework were then analyzed to elucidate the ad-
sorption uptake and selectivity in MOFs. The introduction of functionalized groups improved the interac-
tions between the framework and gas molecules at low pressure, guaranteeing the adsorption of CO, and
further increased the selectivity of CO, over N,. This work emphasized the effect of functionalization on
the CO; adsorption and separation over N,, and provided a theoretical guidance for the design and screen-
ing of adsorbent materials in carbon capture and storage technology.

Key words CO, adsorption and separation; metal-organic framework; functionalization; grand-canonical
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