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Materials and Methods 

 

All sorption isotherms were collected on a 3Flex (Micromeritics) multiport surface characterization 

instrument equipped with a turbopump to achieve low pressures required for micropore analysis. MOFs 

were synthesized and activated according to literature procedures without modification. SmartVapPrep 

(Micromeritics) was used for temperature-controlled activation of MOF samples under vacuum. BET areas, 

pore size distributions curves, and pore volumes were calculated using the MicroActive V5.02 

(Micromeritics). Fire Hazard Warning: For oxygen (O2) isotherms, users must check that the analyzer 

does not run with a regular oil pump since oxygen can dissolve in oil, which could be a potential fire 

hazard. Therefore, either an oil free pump or a pump with non-flammable oil must be used for oxygen 

isotherm measurements. UHP grade gas tanks for N2, Ar, He, Kr and CO2 isotherms, and UPC grade 

(99.996%) gas tank for O2 from Airgas were used for isotherms. 

PXRD patterns were collected at room temperature on a STOESTADIMP powder diffractometer equipped 

with an asymmetric curved Germanium monochromator (CuKα1 radiation, λ = 1.54056 Å) and one-

dimensional silicon strip detector (MYTHEN2 1K from DECTRIS). The generator was set to be 40 kV and 

40 mA. Powder was packed in a 3 mm metallic mask and sandwiched between two layers of polyimide 

tape. The measurement was carried out in transmission geometry in a rotating holder with the intensity data 

from 1 to 40 degrees. The scan step was set to be 2θ = 4° while the scan time was 60 s per step.  

NU-1000, NU-1200, NU-1500-Fe, Mg-MOF-74, UiO-66, ZIF-8, HKUST-1 and MOF-808 were 

synthesized at Northwestern University, IL, USA. SIFSIX-3-Ni was provided by NuMat Technologies. 

 

Synthesis of NU-1000: A previously published procedure was followed.1 ZrOCl2.8H2O (98 mg, 0.30 

mmol) and benzoic acid (2 g, 16.38 mmol) were mixed in 8 mL of N,N-dimethylformamide (DMF) in an 

8-dram vial and ultrasonically dissolved. The clear solution was incubated in an oven at 100 °C for 1 h. 

After cooling down to room temperature H4TBAPy (40 mg, 0.06 mmol) and trifluoroacetic acid (TFA) (40 

uL, 0.52 mmol) were added and sonicated for 10 min. The yellow suspension was placed in a preheated 

oven at 120 °C for 18 h. Yellow polycrystalline material was isolated washed with DMF three times (15 

mL each) (soaked ~1 h between washes). An HCl washing step was performed as follows to remove 

coordinated modulator from the node. The resulting yellow powder was suspended in 12 mL DMF and 0.5 

mL of 8 M aqueous HCl was added. This mixture was heated in an oven at 100 °C for 18 h. Isolated powder 

was washed with DMF three times (15 mL each) and acetone three times (15 mL each) (soaked ~1 h 

between washes) and soaked in acetone for additional 16 h. NU-1000 crystals were collected by 

centrifugation and dried in a vacuum oven at 80 °C for 1 h, and then activated under vacuum using 

Micromeritics Smart VacPrep at 120 °C for 18 h. 

Synthesis of NU-1500-Fe: A previously published procedure was followed.2 FeCl3∙6H2O (20 mg, 0.074 

mmol) and H6L (10 mg, 0.010 mmol) were dissolved in 3 mL of DMF, and 0.5 mL trifluoroacetic acid 

(TFA) in a 34 mL Pyrex vial. Then, the mixture was sonicated for 10 min. The resultant mixture was sealed 

and heated to 150 °C for 12 h. The yellow-orange hexagonal block crystals were obtained. The as-

synthesized material was found to be insoluble in H2O and common organic solvents. Crystals were 

harvested, washed with DMF for 3 times, and then soaked in DMF overnight. Then the crystals were washed 

with acetone for 3 times and soaked in acetone for three days followed by activation under vacuum using 

Micromeritics Smart VacPrep at 130 °C for 18 h. 

Synthesis of NU-1200: A previously published procedure was followed.3 ZrOCl2.8H2O  (0.095 mmol, 17 

mg), 4,4’,4’’-(2,4,6-trimethylbenzene-1,3,5-triyl)tribenzoic acid (TMTB) (0.02 mmol, 10 mg), 

trifluoroacetic acid (150 μL), and DMF (2 mL) were charged in a 4 mL Pyrex vial. The mixture was heated 

in a 120 ºC oven for 48 h. The solution was removed immediately and the solid residue was washed with 

fresh DMF three times. Modulator from the node of as synthesized NU-1200 was removed using the same 
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procedure as for NU-1000 mentioned above but replacing 8M HCl with 4M HCl. The crystals were 

activated under vacuum using Micromeritics Smart VacPrep at 120 °C for 18 h. 

Synthesis of Mg-MOF-74: A previously published procedure was followed.4 0.238 g of Magnesium nitrate 

hexahydrate, 0.056 g of 2,5-dihydroxyterephthalic acid were dissolved in 22.5 mL of DMF, 1.5 mL of 

ethanol, and 1.5 mL of water. After sonication, the mixture was decanted into three 4 dram vials and heated 

in an oven at 125 oC for 21 h. The resulting powder washed with DMF three times and solvent exchanged 

with methanol for five times, soaking at least 2 h in each solvent replenish. The resulting powder was 

activated under vacuum using Micromeritics Smart VacPrep at 250 °C for 18 h. 

Synthesis of UiO-66: A previously published procedure was followed.5 Two separate solutions were 

prepared by dissolving terephthalic dicarboxylic acid (100 mg, 0.60 mmol) and ZrCl4 (140 mg, 0.60 mmol) 

each in 15 mL DMF. The solutions were sonicated for 15 minutes until complete dissolution. The two 

solutions were then combined and 10 mL AcOH was added before heating the mixture at 120˚C for 3 days. 

After cooling to room temperature, the sample was centrifuged and washed three times each with DMF and 

acetone and was allowed to soak in acetone overnight. The sample was dried in a vacuum oven at 80˚C 

before thermal activation under vacuum using Micromeritics Smart VacPrep at 120 °C for 18 h. 

Synthesis of ZIF-8: A previously published procedure was followed.6 350 mg of Zn(NO3)2·6H2O and 

200 mg of 2-methylimidazole were placed in a 20 mL screw-top vial and dissolved in 15 mL of DMF. 

Three drops of HNO3 were added to a mixture with a Pasteur pipet, and complete dissolution was achieved 

by sonication. The vial was capped and placed in an oven at 120 °C for 24 h.  Crystals were collected and 

washed with DMF. Solvent exchange was done using methanol followed by thermal activation under 

vacuum using Micromeritics Smart VacPrep at 120 °C for 18 h. 

Synthesis of HKUST-1: A previously published procedure was followed.7 In an 8 dram 1,3,5-

benzenetricarboxylate (500 mg, 2.38 mmol) and oxalic acid dihydrate (60 mg, 0.48 mmol) were dissolved 

in 10 mL of EtOH and 1 mL DMF mixture. In a separate vial Cu(NO3)2·3H2O (1.65 g, 6.8 mmol) was 

dissolved in 9 mL of H2O and was added to linker solution. The resulting milky suspension was sonicated 

and placed in 80 °C pre-heated oven for 48 h. The insoluble white precipitate can be easily removed using 

density separation by adding fresh ethanol and pipetting out the white suspension above the crystals. This 

can be repeated until the white suspension is completely removed. The resulting blue HKUST-1 crystals 

were further washed with ethanol and dried under vacuum using Micromeritics Smart VacPrep at 150 °C 

for 18 h. 

Synthesis of MOF-808: A previously published procedure was followed.8 ZrOCl2.8H2O (160 mg, 0.50 

mmol), and 1,3,5 benzene tricarboxylic acid (110 mg, 0.52 mmol) were added in a solvent mixture of 20 

ml of DMF and 20 mL formic acid. The mixture was placed in a 100 ml glass bottle and sonicated until the 

clear solution was obtained. The solution was then placed in a preheated oven at 100 °C overnight. After 

the material was cooled to room temperature, the product was collected by centrifugation. The product was 

washed three times with DMF followed by three times acetone washing. The product was left to be soaked 

in acetone overnight for the complete exchange DMF with acetone in the pores. Finally, the sample was 

activated under vacuum using Micromeritics Smart VacPrep at 100 °C for 18 h. 

Synthesis of SIFSIX-3-Ni: A previously published procedure was followed.9 Pyrazine (72.0 g, 0.90 mol) 

was added to a solution of nickel nitrate hexahydrate Ni(NO3)2 6H2O (130.8 g, 0.45 mol) and ammonium 

hexafluorosilicate (NH4)2SiF6 (80.0 g, 0.45 mol) in 400 mL water in a 1 L media bottle. The resulting 

solution was heated in an oven at 90 °C and allowed to solvothermally react for 48 h. The mother liquor 

was decanted and the crystalline powder was washed with water (1 × 200 mL) for 1 hour. The powder was 

then washed with hot methanol (7 × 100 mL) over 5 days. The product was dried under vacuum (0.01 Torr) 

for 24 h at 150 °C. Finally, 58.26 g of product was obtained with a yield of 35.9%. The sample was activated 

under vacuum using Micromeritics Smart VacPrep at 150 °C for 18 h. 
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S1: Gas isotherms and pore size distribution plots 

 

 

 

Figure S1. Adsorption (closed symbols) and desorption (open symbols) isotherms of NU-1000, NU-1200, 

NU-1500-Fe, Mg-MOF-74, UiO-66, ZIF-8, HKUST-1, MOF-808, and SIFSIX-3-Ni using N2 77K, Ar 87K, 

Kr 77K, CO2 195K, and O2 77K. 
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Figure S2. Semi-logarithmic scale adsorption isotherms of NU-1000, NU-1200, NU-1500-Fe, Mg-MOF-

74, UiO-66, ZIF-8, HKUST-1, MOF-808, and SIFSIX-3-Ni using N2 77K, Ar 87K, Kr 77K, CO2 195K, 

and O2 77K. 
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Figure S3. Gas isotherms for NU-1000, NU-1200, NU-1500-Fe, Mg-MOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni. 
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Figure S4. Pore size distribution analysis of NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-

8, HKUST-1, MOF-808, and SIFSIX-3-Ni using DFT models for N2 77K, Ar 87K, and O2 77K; and 

calculated pore size distributions using Zeo++.10 
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S2: BET plots and Rouquerol et al. consistency criteria  

 

S2.1: BET consistency criteria     

1. Only a range where N(1 – P/Po) increases monotonically with P/Po should be selected.  

2. The value of C resulting from the linear regression should be positive.    

3. The monolayer loading Nm should correspond to a relative pressure P/Po falling within the 

selected linear region.     

4. The relative pressure corresponding to the monolayer loading calculated from BET theory (1/√C + 

1) should be equal to the pressure determined in criterion 3. 

 

Table S1. BET criteria for NU-1000, NU-1200, NU-1500-Fe, Mg-MOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni using N2 77K. T=True (satisfies the criteria); F=False (does not satisfy the 

criteria).  

N2 77K       

MOF / BET criteria 1 2 3 4 R2 > 0.9975 

UiO-66 T T T T T 

SIFSIX-Ni T T T T T 

NU-1000 T T T T T 

ZIF-8 T T T T T 

HKUST-1 T T T T T 

NU-1200 T T T T T 

NU-1500-Fe T T T T T 

Mg-MOF-74 T T T T T 

MOF-808 T T T T T 
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Table S2. BET criteria for NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni using Ar 87K. T=True (satisfies the criteria); F=False (does not satisfy the 

criteria).  

Ar 87K       

MOF / BET criteria 1 2 3 4 R2 > 0.9975 

UiO-66 T T T T T 

SIFSIX-Ni T T T T T 

NU-1000 T T T T T 

ZIF-8 T T T T T 

HKUST-1 T T T T T 

NU-1200 T T T T T 

NU-1500-Fe T T T T T 

Mg-MOF-74 T T T T T 

MOF-808 T T T T F 

Table S3. BET criteria for NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni using O2 77K. T=True (satisfies the criteria); F=False (does not satisfy the 

criteria).  

O2 77K       

MOF / BET criteria 1 2 3 4 R2 > 0.9975 

UiO-66 T T T T T 

SIFSIX-Ni T T T T T 

NU-1000 T T T T T 

ZIF-8 T T T T T 

HKUST-1 T T T T T 

NU-1200 T T F T F 

NU-1500-Fe T T T T T 

Mg-MOF-74 T T T T T 

MOF-808 T T F T F 
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Table S4. BET criteria for NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni using Kr 77K. T=True (satisfies the criteria); F=False (does not satisfy the 

criteria).  

Kr 77K       

MOF / BET criteria 1 2 3 4 R2 > 0.9975 

UiO-66 T T T T T 

SIFSIX-Ni T T T T T 

NU-1000 T T T T T 

ZIF-8 T T F T F 

HKUST-1 T T T T T 

NU-1200 T T T T T 

NU-1500-Fe T T T T T 

Mg-MOF-74 T T T T T 

MOF-808 T T T T T 

 

 

Table S5. BET criteria for NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-8, HKUST-1, 

MOF-808, and SIFSIX-3-Ni using CO2 195K. T=True (satisfies the criteria); F=False (does not satisfy the 

criteria).  

CO2 195K       

MOF / BET criteria 1 2 3 4 R2 > 0.9975 

UiO-66 T T T T T 

SIFSIX-Ni T T T T T 

NU-1000 T T T T T 

ZIF-8 T T T T T 

HKUST-1 T T T T T 

NU-1200 T T T T T 

NU-1500-Fe T T T T F 

Mg-MOF-74 T T T T T 

MOF-808 T T T T F 
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S2.2 UiO-66  

 

 

Figure S5. BET transform, Rouquerol transform and BET summary of UiO-66 for N2 isotherm at 77 K.  

 

 

Figure S6. BET transform, Rouquerol transform and BET summary of UiO-66 for Ar isotherm at 87 K.  
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Figure S7. BET transform, Rouquerol transform and BET summary of UiO-66 for O2 isotherm at 77 K.  

 

 

Figure S8. BET transform, Rouquerol transform and BET summary of UiO-66 for Kr isotherm at 77 K.  
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Figure S9. BET transform, Rouquerol transform and BET summary of UiO-66 for CO2 isotherm at 195 K.  
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S2.3 SIFSIX-3-Ni 

 

 

Figure S10. BET transform, Rouquerol transform and BET summary of SIFSIX-3-Ni for N2 isotherm at 

77 K.  

 

 

 

Figure S11. BET transform, Rouquerol transform and BET summary of SIFSIX-3-Ni for Ar isotherm at 

87 K.  
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Figure S12. BET transform, Rouquerol transform and BET summary of SIFSIX-3-Ni for O2 isotherm at 

77 K.  

 

Figure S13. BET transform, Rouquerol transform and BET summary of SIFSIX-3-Ni for Kr isotherm at 

77 K.  
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Figure S14. BET transform, Rouquerol transform and BET summary of SIFSIX-3-Ni for CO2 isotherm at 

195 K. 
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S2.4 NU-1000  

 

 

Figure S15. BET transform, Rouquerol transform and BET summary of NU-1000 for N2 isotherm at 77 K.  

 

Figure S16. BET transform, Rouquerol transform and BET summary of NU-1000 for Ar isotherm at 87 K.  
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Figure S17. BET transform, Rouquerol transform and BET summary of NU-1000 for O2 isotherm at 77 K.  

 

 

Figure S18. BET transform, Rouquerol transform and BET summary of NU-1000 for Kr isotherm at 77 K.  
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Figure S19. BET transform, Rouquerol transform and BET summary of NU-1000 for CO2 isotherm at 195 

K.  
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S2.5 ZIF-8  

 

 

 

Figure S20. BET transform, Rouquerol transform and BET summary of ZIF-8 for N2 isotherm at 77 K.  

 

 

Figure S21. BET transform, Rouquerol transform and BET summary of ZIF-8 for Ar isotherm at 87 K.  
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Figure S22. BET transform, Rouquerol transform and BET summary of ZIF-8 for O2 isotherm at 77 K.  

 

 

Figure S23. BET transform, Rouquerol transform and BET summary of ZIF-8 for Kr isotherm at 77 K.  
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Figure S24. BET transform, Rouquerol transform and BET summary of ZIF-8 for CO2 isotherm at 195 K.  
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S2.6 HKUST-1  

 

Figure S25. BET transform, Rouquerol transform and BET summary of HKUST-1 for N2 isotherm at 77 

K.  

 

Figure S26. BET transform, Rouquerol transform and BET summary of HKUST-1 for Ar isotherm at 87 

K.  
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Figure S27. BET transform, Rouquerol transform and BET summary of HKUST-1 for O2 isotherm at 77 

K.  

 

 

Figure S28. BET transform, Rouquerol transform and BET summary of HKUST-1 for Kr isotherm at 77 

K.  
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Figure S29. BET transform, Rouquerol transform and BET summary of HKUST-1 for CO2 isotherm at 

195 K.  
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S2.7 NU-1200  

 

Figure S30. BET transform, Rouquerol transform and BET summary of NU-1200 for N2 isotherm at 77 K.  

 

 

 

Figure S31. BET transform, Rouquerol transform and BET summary of NU-1200 for Ar isotherm at 87 K.  
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Figure S32. BET transform, Rouquerol transform and BET summary of NU-1200 for O2 isotherm at 77 K.  

 

 

Figure S33. BET transform, Rouquerol transform and BET summary of NU-1200 for Kr isotherm at 77 K.  
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Figure S34. BET transform, Rouquerol transform and BET summary of NU-1200 for CO2 isotherm at 195 

K.  
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S2.8 Fe-NU-1500 

 

Figure S35. BET transform, Rouquerol transform and BET summary of Fe-NU-1500 for N2 isotherm at 77 

K.  

 

Figure S36. BET transform, Rouquerol transform and BET summary of Fe-NU-1500 for Ar isotherm at 87 

K.  
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Figure S37. BET transform, Rouquerol transform and BET summary of Fe-NU-1500 for O2 isotherm at 77 

K.  

 

Figure S38. BET transform, Rouquerol transform and BET summary of Fe-NU-1500 for Kr isotherm at 77 

K.  
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Figure S39. BET transform, Rouquerol transform and BET summary of Fe-NU-1500 for CO2 isotherm at 

195 K.  
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S2.9 Mg-MOF-74 

 

 

Figure S40. BET transform, Rouquerol transform and BET summary of Mg-MOF-74 for N2 isotherm at 

77 K.  

 

Figure S41. BET transform, Rouquerol transform and BET summary of Mg-MOF-74 for Ar isotherm at 

87 K.  
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Figure S42. BET transform, Rouquerol transform and BET summary of Mg-MOF-74 for O2 isotherm at 

77 K.  

 

Figure S43. BET transform, Rouquerol transform and BET summary of Mg-MOF-74 for Kr isotherm at 

77 K.  
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Figure S44. BET transform, Rouquerol transform and BET summary of Mg-MOF-74 for CO2 isotherm at 

195 K.  
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S2.10 MOF-808 

 

 

Figure S45. BET transform, Rouquerol transform and BET summary of MOF-808 for N2 isotherm at 77 

K.  

 

 

Figure S46. BET transform, Rouquerol transform and BET summary of MOF-808 for Ar isotherm at 87 

K.  
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Figure S47. BET transform, Rouquerol transform and BET summary of MOF-808 for O2 isotherm at 77 

K.  

 

 

 

Figure S48. BET transform, Rouquerol transform and BET summary of MOF-808 for Kr isotherm at 77 

K.  
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Figure S49. BET transform, Rouquerol transform and BET summary of MOF-808 for CO2 isotherm at 195 

K.  
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S3. Pore size distribution from CO2 isotherms at 273 K 

 

 

 

Figure S50. Pore size distribution analysis of NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, 

ZIF-8, HKUST-1, MOF-808, and SIFSIX-3-Ni using NLDFT model for CO2 273K. While PSD plots of 

MOFs with expected ultramicropores such as SIFSIX-3-Ni show reasonable PSD profile, other MOFs that 

do not contain ultramicropores, also show similar PSD profiles. Therefore, one needs to be careful of 

analyzing the pore size distribution of MOFs with 273 K CO2 isotherms. Extra care should be taken if the 

structure is unknown or the material is amorphous.  
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S4. ESW plots 

 

Figure S51. ESW plots for HKUST-1 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S52. ESW plots for UiO-66 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S53. ESW plots for SIFSIX-3-Ni using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S54. ESW plots for NU-1000 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 
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Figure S55. ESW plots for ZIF-8 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S56. ESW plots for NU-1200 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S57. ESW plots for NU-1500-Fe using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

 

Figure S58. ESW plots for Mg-MOF-74 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 
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Figure S59. ESW plots for MOF-808 using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 

 

S4.1 BET+ESW tables 

 

Table S5. BET+ESW area analysis for NU-1000, NU-1200, NU-1500-Fe, MgMOF-74, UiO-66, ZIF-8, 

HKUST-1, MOF-808, and SIFSIX-3-Ni using N2 77K, Ar 87K, Kr 77K, CO2 195K, and O2 77K. 
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Table S5 continues 
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Table S6. DFT kernels used for pore size distributions of N2 (77K), Ar (87K), and O2 (77K) isotherms. 

MOF N2 (77 K) Ar (87 K) O2 (77 K) 

UiO-66 
DFT > Cylinder > N2 Cylinderical 

Pores - Oxide Surface 

DFT > Cylinder > HS-2D-NLDFT, 

Cylindrical Oxide, Ar, 87 

DFT > Cylinder > O2 

oxide cylinder 

SIFSIX-3-Ni 
DFT > Cylinder > NLDFT for 

Pillared Clay 

DFT > Slit > Ar@87Carb Finite 

Pores, As=4, 2D-NLDFT 

DFT > Cylinder > O2 

oxide cylinder 

NU-1000 DFT > Slit > N2-DFT Model 
DFT > Cylinder > NLDFT-Argon on 

Oxide At 87 Kelvin 

DFT > Cylinder > O2 

oxide cylinder 

ZIF-8 
DFT > Cylinder > NLDFT for 

Pillared Clay 

DFT > Cylinder > HS-2D-NLDFT, 

Cylindrical Oxide, Ar, 87 

DFT > Cylinder > O2 

oxide cylinder 

HKUST-1 
DFT > Cylinder > NLDFT for 

Pillared Clay 

DFT > Cylinder > HS-2D-NLDFT, 

Cylindrical Oxide, Ar, 87 

DFT > Cylinder > O2 

oxide cylinder 

NU-1200 DFT > Slit > N2-DFT Model DFT > Slit > AR-DFT Model 
DFT > Cylinder > O2 

oxide cylinder 

NU-1500-Fe DFT > Slit > N2-DFT Model DFT > Slit > AR-DFT Model 
DFT > Cylinder > O2 

oxide cylinder 

MOF-74-Mg 
DFT > Cylinder > N2 Cylinderical 

Pores - Oxide Surface 

DFT > Cylinder > HS-2D-NLDFT, 

Cylindrical Oxide, Ar, 87 

DFT > Cylinder > O2 

oxide cylinder 

MOF-808 
DFT > Cylinder > N2 Cylinderical 

Pores - Oxide Surface 

DFT > Cylinder > HS-2D-NLDFT, 

Cylindrical Oxide, Ar, 87 

DFT > Cylinder > O2 

oxide cylinder6 
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Figure S60. PXRD patterns of the MOFs studied here. 

 

  

Figure S61. N2 (77 K) isotherms of NU-1000 for 50 mg sample (red) and 10 mg sample (green) in (a) linear 

scale and (b) semi-logarithmic scale. We measured the nitrogen isotherm of a representative MOF, NU-

1000, with low quantity (10 mg) to see the limit of N2 with high surface area materials. N2 isotherm of NU-

1000 with only 10 mg and 50 mg powder material in the analysis tube was collected. It is clear that the 

isotherms are nearly identical, highlighting the applicability of N2 isotherms at 77 K for the analysis of high 

surface area MOF materials with as low as 10 mg. It is important to note that we do not recommend this as 

a standard practice, but rather for cases where larger quantities cannot be obtained such as radioactive 

materials, thin films etc. This is because of the challenge in measuring the weight of activated sample 

accurately when dealing with low quantities. The percentage of error in weighing the sample will be directly 
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reflected on the adsorbed quantity, since the uptakes are normalized with the weight of the adsorbent. 

Therefore, we still recommend using 60–100 mg of the activated MOF material for collecting isotherm to 

minimize error propagation. If a facility with Kr isotherm capability is accessible, we still recommend to 

researchers who are working on materials with very low surface areas or materials where only few 

milligram quantities to follow the guidelines of IUPAC to obtain Kr isotherms for determining the BET 

areas.   
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