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Design of the Stand-alone Autothermal Reformer for Natural Gas
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Covalent Organic Frameworks for Extremely ngh Reversible CO, and H, Uptake Capacity
: A Multiscale Simulation Approach

*Yoon Jeong Choi, Jung Hoon Choi, Kyung Min Choi, **Jeung Ku Kang

We report that the novel covalent organic frameworks (COFs) are capable of reversibly providing an extremely
high uptake capacity of carbon dioxide and hydrogen at room temperature. These COFs are designed based on the
multiscale simulations approach via the combination of ab initio calculations and force-field calculations. For this
goal, we explore the adsorption sites of carbon dioxide and hydrogen on COFs, their porosity, as well as carbon
dioxide adsorption isotherms. We identify the binding sites and energies of CO, on COFs using ab initio calculations
and obtain the carbon dioxide adsorption isotherms using grand canonical ensemble Monte Carlo calculations.
Moreover, the calculated adsorption isotherms are compared with the experimental values in order to build the
reference model in describing the interactions between the CO»/H, and the COFs and in predicting the CO, and H,
adsorption isotherms of COFs. Finally, we design three new COFs, 2D COF-05, 3D COF-05 (ctn), and 3D COF-05
(bor), for the high capacity CO, and H, storage.
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