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The honeycomb adsorbent was prepared for adsorbing and separating carbon dioxide from combustion exhaust gas, which
had deep impact on climate change, and the characteristics of the adsorbent were studied. Na-X zeolite was coated on a
honeycomb prepared with ceramic sheet or active carbon sheet so that the two honycomb can be used at high temperature.
Third honeycomb adsorbent was prepared by using zeolite sheet, which contained zeolite as component. The steady-state
adsorption properties and surface morphologies were analyzed and breakthrough characteristics were ananlyzed by providing
16% carbon dioxide mixed gas. By thermal regeneration, carbon dioxide concentration properties were analyzed, and the
adsorptive separation process was compared between thermal swing adsorption and pressure swing adsorption after adsorbent
temperature change during heating. The breakthrough results of the honeycomb showed possibility of rotary adsorptive
concentration process.
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Figure 1. Manufacturing process of 3 types honeycomb adsorbents for
carbon dioxide adsorption.
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Figure 4. X-ray diffraction pattems of NaX powder and 3 types
honeycomb adsorbents.
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Figure S. Pore size distribution of NaX and 3 types honeycomb
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Figure 6. Adsorption isotherms of NaX powder and 3 types honeycomb
adsorbents at adsorption temperature 30 C.
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Figure 7. Carbon dioxide adsorption breakthrough curves of 3 types
honeycomb adsorbents.
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Table 1. Characteristics of 3 Types Honeycomb Monolith Adsorbents
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Sample name Size of adsorbents

CO» loading (mg/g) at

BET surface area (mz/g), Packing density

CO, 100 mmHg Ar adsorption (g/em’)
Na-X zeolite powder 2~3 pm 170.0 629 -
Nol NaX coated ceramic D 60 mm, L 400 mm 52.8 203 0.20
fiber honeycomb
No2 NaX coated carbon D 60 mm, L 400 mm 82.1 323 0.130
fiber paper honeycomb
No3 NaX paper honeycomb D 60 mm, L 400 mm 78.7 297 0.150
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