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Figure 1 XRD patterns of the materials.
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Figure 2 XPS spectrum of the materials: (a) Full XPS spectra of material 1 and material 2; (b) C 1s spectra of material 1;

(c) O 1s spectra of material 1; (d) C 1s spectra of material 2.
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Figure 3 Thermogravimetric curves for material 1 and material 2.
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Figure 4 IR spectra of the materials.
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Figure 5 Pore size distribution curves of the adsorbents.
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Figure 7 IAST-predicted selectivities for the binary gas

mixtures on material 1 at 298 K.
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Figure 8 Isosteric heats of CO, and C,H, on material 1.
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Figure 9 Possible configurations and binding energies of CO, on material 1: (a) configuration 1; (b) configuration 2;
(c) configuration 3; (d) configuration 4.
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Figure 10 The reusability of material 1.
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Abstract Two microporous adsorbents were prepared by the reaction of mixed ligands (5-chloroisophthalic acid and
4,4'-bipyridine) with cobalt nitrate (or nickel nitrate). The materials were characterized by XRD, XPS, TG, FTIR and
gas adsorption. The material 1 has excellent moisture stability and thermal stability according to the XRD, FTIR, and
TG results. The analysis of pore size showed that both material 1 and material 2 are microporous materials with the
most probable pore size of 0.35 nm. The adsorption performance showed that the adsorption capacity of material 1 for
CO, was significantly higher than that of C,H,, CH,, CO and N,. material 1 has a small pore and functional groups
(—=CIl and pyridine-H), which makes it show a good adsorption affinity for CO, with smaller kinetic diameter
(0.33 nm). At room temperature and 100 kPa, the CO, adsorption selectivity of CO,/N,, CO,/CH,, CO,/CO and
CO,/C,H, were 18865, 141.94, 27.17 and 1.77, respectively. The material 1 has moderate adsorption heat for carbon
dioxide, easy activation and regeneration, excellent stability and reusability, so it is a good selective adsorbent for
carbon dioxide.

Keywords Microporous adsorbent, 5-chlorine isophthalic acid, 4, 4'-bipyridine, Carbon dioxide, Preferential
adsorption
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