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Abstract: As newly emerging porous materials, metal-organic frameworks (MOFs) have been studied for applications

in gas storage and separation. In this article, we introduce some computational tools for systematic characterization of

the pore structure for MOFs and give some examples to discuss the usage of these tools.
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Fig.1  Crystal structure for six MOFs
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Hrb v, total pore volume (cm?+g™);

V. volume of gas adsorbed (ecm®¢™);

V.: molar vol. of liquid adsorbate (N, 34.7 cm’-
mol™);

P,: 101.325 kPa;

T: 273.15 K;

R: 8314 kPa-cm?-K™'-mol™
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HrAr V. volume of unit cell (nm);

W iz mass of unit cell (g).

Density: (g+cm™)
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Table 1 Theoretic and experimental total pore volume data of some MOFs materials

Materials Density* / (g+cm™) Porosity” V.2l (em®-g™) Porosity* V! (em®-g™) V' (em®-g™)

IRMOF-1 0.605 76.8% 1.27 75.7% 1.25 0.41~1.541
HKUST-1 0.879 69.5% 0.79 65.9% 0.75 0.75%
FJI-1 0.405 80.3% 1.98 79.1% 1.95 1.4311
Ui0-66 1.235 53.3% 0.43 47.7% 0.39 0.52=
MOF-74(Mg) 0.915 59.8% 0.65 57.3% 0.63 0.59%
PCN-61 0.561 77.1% 1.37 75.7% 1.35 1.3624

Note: * Calculated density with all guests removed; " the probe radius is 0.12 nm; © the probe radius is 0.18 nm; ¢ the experimental data
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Table 2 Theoretic and experimental specific surface area of some MOFs materials

Materials Sys / (m*-g™) S/ (m* g™ Sy / (m?+g™) Sper / (m*-g™)

IRMOF-1 3 586 3 658 3359 570~3 800
HKUST-1 2 198 2 366 1926 1507
FJI-1 4 647 4 736 4 564 4043
Ui0-66 1061 1230 689 969
MOF-74(Mg) 1 607 1730 1522 1530
PCN-61 3742 3 851 3519 3 000
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Table 3 Theoretic pore size informations of some MOFs materials

Materials Pore limiting diameter / nm Maximum pore diameter / nm Pore space accessibility
IRMOF-1 0.765 1.485 3 dimensions pores
HKUST-1 0.637 1.274 3 dimensions pores
FJI-1 0.752 2.006 3 dimensions pores
Ui0-66 0.350 0.827 3 dimensions pores
MOF-74(Mg) 1.069 1.156 1 dimension channels
PCN-61 0.624 1.869 3 dimensions pores
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