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Abstract: Carbon dioxide (CO,) exists not only as a component of natural gas, biogas, and landfill gas, but also as a
major combustion product of fossil fuels which leads to a major contributor to greenhouse gases. Hence it is essential to re-
duce or eliminate carbon dioxide (CO,) in order to obtain high fuel efficiency of internal combustion engine, to prevent cor-
rosion of gas transportation system, and to cope with climate change preemptively. In recent years, there has been a grow-
ing interest in not only conventional membrane-based separation but also new adsorbent-based separation technology.
Particularly, in the case of metal-organic frameworks (MOFs), it has been received tremendous attentions due to its unique
properties (eg : flexibility, gate effect or strong binding site such as open metal sites) which are different from those of typ-
ical porous adsorbents. Therefore, in this study, stereotype of two MOFs have been selected as its flexible MOFs (MIL-53)
representative and numerous open metal sites MOFs (MOF-74) representative, and compared each other for CO,/CH,4 separa-
tion performance. Furthermore, varying and changeable separation performance conditions depending on the temperature,
pressure or samples’ unique properties are discussed.
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Fig. 1. Structure of (a) MIL-53(Al) and (b) MOF-74(Ni).
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Fig. 2. XRD patterns of (a) MIL-53(Al), (b) MOF-74(Ni).
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Fig. 3. N, adsorption isotherms of MIL-53 and MOF-74 at
77 K.
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Table 1. CO, and CH,; Uptake on MIL-53 and MOF-74 at 298 K and 323 K

Temperature CO, (mmol/g) CH4 (mmol/g)
298 K 11.0 5.8
MIL-53
323 K 8.7 4.1
298 K 8.5 4.5
MOF-74
323 K 7.5 3.7
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Fig. 4. Single component CO, and CHs adsorption iso-
therms for (a) MIL-53 and (b) MOF-74 at 298 K and 323

K (closed symbol is adsorption, open symbol is de-
sorption).
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