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Report: 
 

The structure of CPO-27-Ni determined for the low loading of Xe and Kr confirms that the open 5-

coordinated metal ion sites are the strongest adsorption sites.  The Ni-Xe distance is 3.01(2) Ǻ and the Ni-Kr 

distance is 3.03(3) Ǻ for highest loading (1000 mbar). The second adsorption site for Xe is at 4.10(3) Ǻ from 

the carboxilate oxygen group and at 4.23(3) Ǻ from the oxygen atoms from benzene ring (170oC, 1000 mbar). 

The second adsorption site for Kr is at 4.02(3) Ǻ from the carboxilate oxygen group and 4.10(3) Ǻ from the 

oxygen atoms from benzene ring (130oC, 1000 mbar), and it has approximately half of occupancy factor of 

the first adsorption site at measured temperatures and high applied pressures. It appears almost 

simultaneously with the first adsorption site. The third adsorption site for both Xe and Kr is located in the 

center of the channels and represents unbounded noble gas atoms. With increasing pressure, the amount of 

unbounded adsorbed Xe becomes close to 1 atom per unit cell (1/18 Xe atom per Ni atom). The amount of 

adsorbed unbonded Kr is close to 2 atoms per unit cell at 130oC, and drops to ca. 0.3 atoms per unit cell at 

250oC. The maximal amount of adsorbed Xe corresponds to 0.75 Xe atom per Ni atom at 170oC, 1000 mbar, 

and ca. 0.65 Xe atoms per Ni atom at 250oC, 1000 mbar (ca. 0.6 Xe atoms per Ni atom at 250oC, 500 mbar), 

but saturation of Xe adsorption is not reached at 250oC, 1000 mbar and amount of adsorbed Xe can be 

increased on increasing pressure. The maximal amount of adsorbed Kr corresponds to ca. 1.0 Kr atoms per Ni 

atom at 130oC, 0.95 Kr atoms per Ni atom at 170oC, and 0.45 Kr atoms per Ni atom at 250oC. 

The experimental results for CPO-27 showed that the open metal sites are the major binding sites for Xe 

and Kr gases. On the other site, recent report of noble gas adsorption in HKUST-1 (Hulvey et al., J. Phys. 

Chem. C 2013, 117, 20116−20126) did not show any interaction of noble atoms with open Cu2+ metal sites. 

Thus, noble gas adsorption behavior depends not only from the presence of the open metal sites, but also 

from the pore’s topology – the small pockets in HKUST-1 provides strong geometrical confinement of noble 



 

gas atoms. The uniform channels of CPO-27 do not imply geometrical restrictions on noble gas adsorption, 

and easily polarizable sites along the channels are the main adsorption sites. 


