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A microporous cobalt-based metal-organic framework for selective gas adsorption
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Abstract: Herein, a novel metal-organic framework {[Co(DTBDA)],-DMF-MeOH}, (FJI-H37) was prepared by sol-
vothermal reaction of cobalt nitrate with ligand 5,5'-di(1H-1,2,4-triazol-1-yl)-(1,1'-biphenyl)-2,2'-dicarboxylic acid
(H,DTBDA). FJI-H37 not only has 0.69 nm of micropores for gas adsorption but also possesses good thermal stability
and organic solvent tolerance. The gas adsorption tests show that FJI-H37 can not only selectively adsorb C,H, from
a C,H,/CO, (50:50, V/V) mixture with a relatively high adsorption selectivity of 4.2, but also selectively capture CO,
from a CO,/N, (15:85, V/V) and CO,/CH, (50: 50, V/V) mixture; which can be further confirmed by the dynamic fixed-
bed breakthrough experiments. CCDC: 2243534,
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Table 1 Crystallographic data of FJI-H37

Parameter FJI-H37
Formula CsH,,CoNgO,
Formula weight 433.25
Temperature / K 100.00(10)
Crystal system Tetragonal
Space group 14,/a
a/nm 2.538 50(7)
b/ nm 2.538 50(7)
¢/nm 1.354 19(6)
Volume / nm? 8.726 4(6)
A 16
D,/ (g-cm™) 1.319
m/ mm™! 6.468
F(000) 3504.0
Independent reflection 3791 (R,,=0.051 4, R =0.052 5)
26 range for data collection / (°) ~ 6.964-133.11
Reflection collected 11613

Final R indexes [[>207(1)] R,=0.081 6, wR,=0.235 2
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Fig.1  Structure and characterization of FJI-H37: (a) structure of ligand H,DTBDA; (b) asymmetric unit; (¢) coordination

environment of the Co(Il) ion; (d) 3D framework; (e) pores along the a-axis; (f) topologic structure;

(g) thermogravimetric curve; (h) IR spectrum
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(a) PXRD patterns of FJI-H37 after being soaked with different organic solvents and after activation;

(b) Temperature-dependent PXRD patterns of FJI-H37
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