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Abstract — Hydrocarbon gases generated from the gasification of waste could be converted into CO, and H, using
reforming catalysts and then CO, was selectively adsorbed and removed to obtain pure hydrogen. To optimize adsorp-
tion efficiency for CO, removal, Na,CO; was supported on nanoporous alumina and the efficiency was compared with
commercial alumina(Degussa). Nanoporous adsorbents formed more uniform pores and larger surface area compared to
adsorbents using commercial alumina. The increase of Na,CO; loading improved adsorption of CO,. Finally, the high-
est adsorption capacity per unit mass of Na,CO; could be achieved when the loading of Na,CO; reached up to 20wt%.
When the content of Na,COj; increased above 20 wt%, it aggregated on the surface, and the pore volume was decreased.
Used adsorbents could be recycled by the thermal treatment.
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Table 1. Pore properties of surpports and adsorbents

Pore size Surface area  Pore volume

Samples wt% (nm) (m2/g) (cm/g)
Al Oy - 5.63 374.58 0.78
Degussa - 1091 118.16 0.28
10 4.44 21391 0.30
Na,CO4/ALO; 20 3.69 193.26 0.20
30 3.73 142.32 0.11
Na,CO;/Degussa 20 2443 78.75 0.54
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Fig. 1. N, adsorption/desorption isotherms and pore size distribu-
tions of (a)20 wt% nanoporous Na,COs/ALO; and (b)20 wt%
commercial Na,CO3/Al,O;.
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Fig. 2. SEM images of (a)alumina support, (b)10 wt% Na,CO;/ALO;,
(€)20 wt% Na,CO;/Al,O; and (d)30 wt% Na,CO;/AL,0;.
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