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Figure S1. N2 adsorption isotherms of the MOFs considered in this study at 77 K up to 0.1 MPa. 

 

Table S1. Results of the textural characterization of the samples. 

Method Parameter
a
 MIL-53 Al MOF-5 HKUST-1 MOF-177 

BET 
1
 

N2 at 77 k 

ABET N2 (m
2
 g

-1
) 727 2775 1882 4557 

ABET Ar (m
2
 g

-1
) 681 2589 1903 4215 

VT at 

p/p°=0.97 

VT N2 (cm
3
 g

-1
) 0.62 1.14 0.76 1.84 

VT Ar (cm
3
 g

-1
) 0.43 1.05 0.73 1.66 

Dubinin- 

Astakov 
2
 

VDA Ar (cm
3
 g

-1
) 0.25 0.96 0.73 1.42 

n (fitted) 2.00 1.28 2.00 1.27 

NLDFT 
3–5 

Ar at 87 K 

SNLDFT (m
2
 g

-1
) 1666 3280 4061 3987 

S(<0.7) NLDFT (m
2
 g

1
) 668 267 1136 32 

S(0.7-2nm)NLDFT (m
2
 g

-1
) 1607 3280 4061 3756 

VT NLDFT (cm
3
 g

-1
) 0.43 1.06 0.78 1.66 

Vmeso (cm
3
 g

-1
) 0.15 0.00 0.00 0.12 

Vmicro (cm
3
 g

-1
) 0.28 1.06 0.78 1.54 

V(< 0.7nm) (cm
3
 g

-1
) 0.130 0.029 0.160 0.003 

V(0.7-2 nm) (cm
3
 g

-1
) 0.152 1.03 0.62 1.54 

    (nm) 6.26 1.29 0.81 1.66 

    (nm) 0.72 1.29 0.77 1.65 

Density 

ρsk (g cm
-3

) 1.629 2.007 2.212 1.728 

ρTAP (g cm
-3

) 0.394 0.345 0.373 0.264 

ρcry (g cm
-3

) 0.978 
6
 0.590

 7,8
 0.879

9
 0.430 

8,10,11
 

0.74ρcry (g cm
-3

) 0.724 0.437 0.650 0.318 

a
ABET is the surface area calculated by applying the BET equation to the nitrogen and argon adsorption isotherms. The total pore 

volumes VT N2 and VT Ar were determined from the adsorption isotherms at p/p°=0.97. The micropore volume VDA was calculated 

using the Dubinin- Astakhov equation. The 2D-NLDFT-HS model was the cylindrical pore (Me-type zeolite) applied to Ar 



S-3 

 

sorption data (87 K). The micropore (   ) and total (   ) average pore sizes were calculated from the PSDs and were volume-

weighed.  

 
Figure S2. a) Comparison between the total pore volume calculated from the N2 and Ar 

adsorption data at p/p°=0.97 and that obtained by fitting the Ar data with the NLDFT 

model; b) Comparison of the micropore volume obtained by the DA and NLDFT 

models using Ar adsorption. Percentage differences (green values) were calculated 

using the volumes based on the NLDFT model and are displayed in green. 

 

Table S2. H2 and CO2 gravimetric and volumetric uptakes at 77 K and 273 K, and up to 0.1 MPa. 

Sample 

Gravimetric Gravimetric Volumetric Volumetric 

H2 CO2 H2 CO2 

77 K and 0.1 

MPa 

273 K and 0.1 

MPa 

77 K and 0.1 

MPa 

273 K and 0.1 

MPa 

 (wt.%) (wt.%) (g L
-1

) (g L
-1

) 

MIL-53 Al 1.3 16.9 5.2 66.7 

MOF-5 1.2 6.4 4.1 22.1 

HKUST-1 2.5 41.8 9.5 155.9 

MOF-177 1.3 6.6 3.4 17.4 

 

Table S3. Henry’s law constants of MOFs for H2 and CO2 adsorption at 77 and 273 K in the 

indicated pressure range. 

Sample 

H2 at 77 K CO2 at 273 K 

Range of 

pressure R
2
 

KH H2 
Range of 

pressure R
2
 

KH CO2 

(kPa) (wt.% kPa
-1

) (kPa) (wt.% kPa
-1

) 

MIL-53 

Al 
0.134-3.319 0.993 0.05 0.139-5.718 0.988 0.53 

MOF-5 0.252-7.64 0.995 0.03 0.412-10.218 0.988 0.08 

HKUST-1 0.093-4.289 0.986 0.14 0.254-10.952 0.999 0.68 

MOF-177 0.291-8.318 0.997 0.02 0.428-11.546 0.995 0.07 
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Figure S3. Henry’s law constants for CO2 and H2 adsorption at 0.1 MPa and 273 or 77 K, plotted 
against: (a) V<0.7 NLDFT; and (b) the average micropore size of the samples.  

Table S4. Excess H2 uptake at 77 K and 2-3 MPa for the four MOFs. 
  Excess H2 uptake at 77 K and 2-3 MPa 

Sample Pressure  Gravimetric Volumetric
b 

 
MPa (wt.%)

a
 (mg g

-1
) (mg cm

-3
) 

MIL-53 Al 2 2.1 21.7 8.5 

MOF-5 3 4.7 49.7 17.1 

HKUST-1 2 3.8 39.9 14.9 

MOF-177 3 6.1 65.2 17.2 

 

Table S5. Excess H2 uptake at 273 K and 14 MPa for the four MOFs. 

Sample 

Excess H2 uptake at 273 K and 14 MPa 

Gravimetric Volumetric
b
 
c 

(wt.%)
 a (mg g

-1
) (mg cm

-3
) 

MIL-53 Al 0.7 6.7 2.6 

MOF-5 0.8 7.9 2.7 

HKUST-1 1 10.1 3.8 

MOF-177 1.1 10.8 2.9 

Table S6. Results obtained from the linear regression of the excess H2 plotted against the density 

of the gas phase in the saturation regime. 

 Range of ρg 
c
 R

2
 Va y-intercept ρa 

d
 

 (kg m
-3

)  (cm
3
 g

-1
) (mg g

-1
) (kg m

-3
) 
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MOF177 25-40 0.9962 1.05 85 81 

MOF-5 25-40 0.9975 0.59 62 105 

HKUST-1 17-40 0.9993 0.46 45 99 

MIL-53Al 17-40 0.9999 0.41 27 65 
a 
H2 uptake [wt%] calculated according to:      

          

                        
         

b 
Volumetric uptake calculated based on the tapped density. 

c
 Range in which the linear regression was performed. 

d
 Obtained from the intercept with the x-axis of the extrapolated curve in Figure 3c. 

 

 

 

 
Figure S4. Density of the adsorbed phase as a function of average micropore size for MOF-177

, MOF-5 , MIL-53 Al , and HKUST-1 . 
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Figure S5. a) Evolution of Va with ABET. The Va values correspond to those obtained from the 

linear regression of the excess H2 uptake as a function of gas phase density (Table S6); 

b) Pore volume plotted against the ABET of MOFs from the open literature: 
11

 
12

 
13

 
14 15

 9 16 and data reported in this study (    ).   

 

Figure S6. Excess hydrogen uptake at 77 K and 2-3MPa ( MIL-53AL, MOF-5,  HKUST-1, 

 MOF-177 and  ---) and 273 K and 14 MPa ( MIL-53AL, MOF-5,  HKUST-1,  

MOF-177 and ---) as a function of: (a) total pore volume, VT NLDFT; and (b) micropore 

volume, Vmicro.  
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Figure S7. Adsorbed volume obtained from the fit of the MDA model, Va
MDA

, plotted as a 

function of Va
plot

 obtained from Figure 3c for samples: MIL-53AL, MOF-5,  

HKUST-1, and  MOF-177. 
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Table S7. Textural properties and H2 uptakes of different MOFs reported in the literature. 

Sample ρcry 
a
 ρsk 

b
 ρTAP 

c
 VT N2 

d
 d

  
T

 e 
ABET 

f
 

nexc 
g
 

at 77 K 

Measurement 

pressure  

nabs 
h
 

at 77 K 

 g cm
-3

 g cm
-3

 g cm
-3

 cm
3
 g

-1
 nm m

2
 g

-1
 wt.% MPa wt.% 

DUT-6 0.386 
11

 1.66
11

 0.23 
11

 2.02 
11

 1.2 
11

 4414 
11

 5.45 
11

 2.5 6.55 
17

 

DUT-8(Co) 1.295
 11,12

 0.386
11

 0.29 
11

 0.62 
11

 - 6632 
11

 1.15 
12

 2.5 1.31 
17

 

DUT-9 0.467 
18

 1.295
 11,12

 0.27 
11

 1.77 
18

 - 3293 
12

 5.24 
12

 2.5 5.97 
17

 

DUT-23(Co) 0.403 
11

 1.42 
11

 0.23 
11

 2.03 
19

 1.2 
11

 4850 
11

 6.73 
11

 2.5 7.61 
17

 

MFU-4(Co) 1.179 
17 

1.93 
12

 0.44 
11

 - 0.9 
11

 1350 
12

 2.85 
12

 2.5 3.26 
17

 

Mg-Formate 1.398 
11

 1.68 
11

 0.59 
11

 - 0.34 
11

 357 
12

 0.68 
11

 2.5 0.77 
17

 

MIL-53 Fe 0.690
 17

 2.03 
11

 0.43 
11

 - - 1677 
12

 2.71 
11

 2.5 3.11 
11

 

Fe-BTCGel - 1.81 
12

 0.69 
11

 - - 772 
12

 1.62 
11

 2.5 1.86 
17

 

MFU-4I 0.560 
13

 - - 1.26 
13

 - 2750 
13

 4.00 
13

 2.5 4.35 
17

 

MOF-5 0.605 
20

 - - 1.37 
17

 1.2 
11

 2360 
21

 4.48 
21

 2.5 4.80 
17

 

MIL-101(Cr) 0.610 
22

 - - 1.85 
11

 0.7 
11

 2761 
11

 - 2.5 5.01 
17

 

MOF-177  - - 1.69 
10

 1.1 
12

 5250 
10

 6.28 
12

 2 6.92
 a
 

HKUST-1 0.650
 9
 - - - 0.5 

11
 

1527 
11

/ 

1980 
9
 

3.55 
11

 2 3.92
 a
 

DUT-4 - - - - 0.9 
11

 1308 
11

 2.13 
11

 2 2.08 
17

 

DUT-5 - - - - 1.1 
11

 1613 
11

 3.19 
11

 2 3.09 
17

 

PAF-1 - 1.12 
12

 0.138 
12

  - 3363 
12

 5.97 
12

 2.5 - 

NU-1101 0.459 
14,23

 - - 2.82 
24

 - 4340 
14

 5.7 
14

 3.76 7.66
 a
 

NU-1102 0.40 
14,23

 - - - - 3720 
14

 6.1 
14

 4.31 8.68
 a
 

NU-1103 0.298 
14,23

 - - - - 6245 
14

 7.0 
14

 4.88 11.01
 a
 

NU-1501-Fe 0.299 
15

 - - 2.9 
15

 1.5 
15

 7140 
15

 7.4 
15

 4 10.68
 a
 

NU-1501-Al 0.283 
15

 - - 2.91 
15

 1.5 
15

 7310 
15

 8.1 
15

 3.2 10.77
 a
 

NU-1500-Al 0.498 
15

 - - 1.46 
15

 1.4 
15

 3560 
15

 5.6 
15

 4 7.33
 a
 

NU-100 0.290 
24

 - - 2.82 
15

 - 6143 
15

 9.05 
24

 7 13.43
 a
 

PCN-61 - - - - - 3000 
25

 5.9 
25

 3.3 - 

PCN-66 - - - - - 4000 
25

 6.2 
25

 4.5 - 

PCN-68 - - - - - 5109 
25

 6.8 
25

 5 - 
a 
Single-crystal density obtained by XRD.

 

b 
Skeleton density obtained by He pycnometry.
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c 
Tapped density.

 

d
 Total pore volumes determined from the N2 adsorption isotherm at p/p° in the range 0.97-0.99. 

e
 The average pore size in 

11 
was calculated from the structural data of the material. The pore size distributions in 

15
 were determined based on the density 

functional theory (DFT) model with slit-shaped pores (N2 DFT model). 
f
 Brunauer-Emmett-Teller area. 

g
 Excess uptake [wt.%] of H2 calculated according to:      

                 

                               
         

h
 Absolute uptake, calculated from the excess data using REPROF software to calculate the density of H2 gas and considering the volume of the adsorbed 

phase volume to be equal to VT N2. The absolute uptake [wt.%] of H2 was calculated according to:      
                   

                                 
        

i
 Isosteric heat of H2 adsorption. 
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Table S8. Absolute H2 uptakes of different MOFs reported in the literature.  

Sample Pressure Gravimetric 

absolute H2 uptake 

at 77 K 
a
 

Volumetric 

absolute H2 uptake 

at 77 K 
b
 

Volumetric 

absolute H2 uptake 

at 77 K 
c
 

Volumetric 

absolute H2 uptake 

at 77 K 
d
 

Ref. 

(ρpack = ρcry) (ρpack = 0.74 ρcry) (ρpack = ρTAP) 

(MPa) (mg g
-1

) (g cm
-3

) (g cm
-3

) (g cm
-3

) 

MIL-53-Al 2 25.5 24.9 18.4 10.0 

This study 
MOF-5 3 58.3 34.4 25.4 20.1 

HKUST-1 2 43.5 38.2 28.3 16.2 

MOF-177 3 78.5 33.8 25.0 20.8 

MSC30 4 58.5     14.6 
26 

MSP20X 4 48.0     16.8 

AX-21_33 2 53.2     14.0 27 

AC-K5 2 41.6     25.4 
28 

AC-K3 2 32.5     21.8 

DUT-6 2.5 70.1 27.1 20.0 16.1 

17 

DUT-8(Co) 2.5 13.3 17.2 12.7 3.9 

DUT-9 2.5 63.5 29.7 21.9 17.1 

DUT-23(Co) 2.5 82.4 33.2 24.6 19.0 

MFU-4(Co) 2.5 33.7 39.7 29.4 14.8 

Mg-Formate 2.5 7.8 10.9 8.1 4.6 

MIL-53 Fe 2.5 32.1 22.1 16.4 13.8 

Fe-BTCGel 2.5 19.0 0.0   13.1 

MFU-4I 2.5 45.5 25.5 18.9   

MOF-5 2.5 50.4 30.5 22.6   

MIL-101(Cr) 2.5 52.7 32.1 23.8   

MOF-177 2 74.4 32.0 23.7   

HKUST-1 2 40.8 26.5 19.6   11 

NU-1101 3.76 83.0 38.1 28.2   14 
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NU-1102 4.31 95.1 38.3 28.3   

NU-1103 4.88 123.8 36.9 27.3   

NU-1501-Fe 4 119.6 35.8 26.5   

15 NU-1501-Al 3.2 120.7 34.2 25.3   

NU-1500-Al 4 79.1 39.4 29.2   
a 
Absolute uptake from excess reported data, calculated using the REPROF software to calculate the gas H2 density and considering the adsorbed 

phase volume as the total pore volume.
 

b 
Volumetric uptake calculated based on the single-crystal density (reported in Table S9). 

c 
Volumetric uptake calculated considering the packing density equal to 74 % of the single-crystal density. 

d
 Volumetric uptake calculated based on the tapped density. 
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Table S9. DA parameters of each MOF, obtained by application of Eq (5) to H2 adsorption at eleven different temperatures, from 77 to 

273 K (fittings are shown in Figure 5). For comparison, the MDA parameters of CACs 
29

 are shown. 

Sample m Va nmax α β P0 Average R2 Reference 

(cm3 g-1) (mol kg-1) (J mol-1) (J mol-1 K-1) (MPa)  
 

M
O

F
s 

MIL-53 Al 1.95 0.56 20.31 3562 5.46 130 0.96 

This study 
MOF-5 2.11 1.48 77.98 2525 16.51 823 0.97 

HKUST-1 1.65 1.07 43.84 3438 4.92 172 0.98 

MOF-177 2.25 2.42 115.67 2251 19.46 976 0.97 

C
A

C
s 

MSC30 2.00 1.50 72.5 3300 15.80 1013 0.99 

29 

SA20 2.00 0.72 36.7 3244 13.69 616 0.99 

SA1500 2.00 0.87 46.2 3345 13.08 632 0.98 

MSP20X 2.00 1.09 47.4 4094 11.50 632 0.99 

TH90I 2.00 0.56 24.5 4699 9.72 655 0.96 

Filtrasorb400 2.00 0.36 20.8 4300 9.75 700 0.97 

 

Table S 10. Determination coefficient obtained when linearly fitting MDA parameters to textural parameters. The best fits are in bold 

and dark green and the worst fits in red. 

  
VT, NLDFT Vmicro V(<0.7nm)                    SNLDFT ABET 

(cm3 g-1) (cm3 g-1) (cm3 g-1) (nm) (nm) (nm) (m2 g-1) (m2 g-1) 

P
ar

am
et

er
s 

o
f 

th
e 

M
o
d
if

ie
d
 

D
u
b
in

in
-A

st
ak

h
o
v
 e

q
u
at

io
n

 P0 0.45 0.36 0.25 0.18 0.64 0.11 0.00 0.49 

P0 (MOFs only) 0.82 0.81 0.96 0.24 0.96 0.95 0.22 0.80 

nmax 0.68 0.95 0.49 0.21 0.72 0.35 0.54 0.94 

Va 0.64 0.95 0.42 0.19 0.61 0.36 0.62 0.91 

β 0.68 0.54 0.55 0.10 0.93 0.36 0.06 0.67 

α (only MOFs) 0.85 0.85 0.94 0.27 0.97 0.96 0.26 0.84 

α (only CACs) 0.84 0.17 0.86 0.31 0.97 0.12 0.19 0.43 

m 0.21 0.23 0.28 0.00 0.57 0.25 0.00 0.25 

m (only MOFs) 0.47 0.38 0.88 0.37 0.96 0.51 0.00 0.41 
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Figure S8. Total hydrogen adsorption isotherms calculated using the tapped density for the 

MOFs: (a) MOF-177, (b) MOF-5, (c) HKUST-1, and (d) MIL-53 Al. 
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Figure S9. Same as Figure S8, but the assumption that the packing density is ρpack = 0.74 ρcry. 
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Figure S10. Same as Figure S8, but using the single-crystal density. 
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Table S11. Excess H2 employed for calculating the H2 release capacity when considering ρpack = ρcry reported in recent studies. 

Materials 
ABET

a
 VT

b ρcry 
c 

nexc
 d 

at 77 K 

and 10 

MPa 

nexc 
e 

at 77 K 

and 0.5 

MPa 

nexc
 f 

at 160 K 

and 0.5 

MPa 

ntot 
g 

at 77 K 

and 10 

MPa 

∆nH2 
h 

77 K/10MPa →77 

K/0.5 MPa 
(crystal density) 

∆nH2
 i 

77 K/10 MPa→160 

K/0.5 MPa 
(ρpack = ρcrys) 

Ref. 

(m
2
 g

-1
) (cm

3
 g

-1
) (g cm

-3
) (wt.%) (wt.%) (wt.%) (wt.%) (wt.%) (mg cm

-3
) (wt.%) (mg cm

-3
) 

MIL53-Al 681 0.43 0.978 
6 1.7 1.7 0.2 2.9 1.1 11.2 2.6 26.2 

This 

study 
 

MOF-5 2589 1.06 0.590
 7,8 4.5 2.9 0.2 7.8 4.9 30.6 7.5 47.6 

HKUST-1 1903 0.78 0.879 
9 3.1 3.1 0.5 5.1 2.1 18.4 4.6 42.2 

MOF-177 4215 1.66 0.430 
8,10,11 5.3 3.4 0.2 9.9 6.7 31.1 9.7 45.7 

MSC30 3305 1.60 - 4.6 4.1 0.6 
     26 

MSP20X 2363 0.94 - 2.8 2.6 0.2 
     

NU-1101 4340 1.72 0.459 4.8 3.7 0.3 9.5 6.1 31.0 9.1 47.0 

14 NU-1102 3720 1.65 0.403 5.5 3.3 0.3 10.0 6.9 31.0 9.6 44.0 

NU-1103 6245 2.72 0.298 6.1 3.2 0.3 13.2 10.1 33.0 12.6 43.0 

NU-1500-Al 3560 1.46 0.498 4.5 3.8 0.3 8.6 4.8 
 

8.2 44.6 
15 
 

NU-1501-Fe 7140 2.90 0.299 6.4 3.7 0.4 13.7 10.3 
 

13.2 45.6 

NU-1501-Al 7310 2.91 0.283 7.2 4.0 0.3 14.4 11.1 
 

14 46.2 
MOF-5 3510 1.36 0.590 

      
7.8 51.9 30 

NU-100 6050 3.17 0.290 6.6 3.7 0.3 
   

13.9 47.6 

9 

HKUST-1 1980 0.75 0.881 3.1 3.5 0.4 5.3 1.9 17.0 4.9 46.0 

IRMOF-20 4070 1.65 0.510 5.2 3.4 0.3 
   

9.1 51.0 

TT-112 3440 1.44 0.446 
    

5.3 24.0 8.3 41.0 

NU-125 3230 1.33 0.578 4.8 4.6 0.5 8.2 4.1 24.0 7.8 49.0 

rht-MOF-7 1950 0.79 0.789 2.6 3.2 0.4 4.9 1.8 14.0 4.5 37.0 

Cu-MOF-74 1270 0.47 1.323 1.7 2.2 0.3 3.2 1.0 13.0 2.9 39.0 

PCN-250 1780 0.71 0.896 3.3 3.7 0.4 5.4 1.8 16.0 2.9 47.0 

NU-1000 2200 1.48 0.571 
    

5.2 30.0 2.9 48.0 

UiO-67 2360 0.91 0.688 
    

2.9 20.0 2.9 41.0 

UiO-68-Ant 3030 1.17 0.607 
    

4.3 26.0 7.2 47.0 

CYCU-3-Al 2450 1.56 0.477 4.0 3.3 0.3 8.4 5.5 27.0 8 41.0 

NOTT-112 3440 1.84 0.446 5.0 3.9 0.4 8.8 5.3 25.0 9.1 41.0 

SNU-70 4940 2.14 0.411 5.6 3.2 0.2 10.8 
  

10.6 47.9 
16 

UMCM-9 5040 2.31 0.370 5.9 3.5 0.3 11.5 
  

11.3 47.4 
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DUT-23(Co) 4850 
 

0.403 
11 6.3 4.3 3.1 

     
31 

 
a
 Brunauer-Emmett-Teller area. 

b
 Total pore volumes determined from the N2 adsorption isotherm at p/p° in the range 0.97-0.99. 

 c
Single-crystal density obtained by XRD.

 

d 
H2 excess uptake reported in the literature at 77 K and 10 MPa.

 

e 
H2 excess uptake reported in the literature at 77 K and 0.5 MPa. 

f
 H2 excess uptake reported in the literature at 160 K and 0.5 MPa.

 

g 
Reported H2 total uptake at 77 K and 10 MPa. The data were calculated considering               

h
 Release capacity of a system loading at 77 K and 10 MPa and discharging at 77 K and 0.5 MPa reported in recent studies. The release capacities 

were calculated considering:              . 
i
 Release capacity of a system loading at 77 K and 10 MPa and discharging at 160 K and 0.5 MPa reported in recent studies. The release capacities 

were calculated considering:              . 
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Table S12. H2 release capacity ∆nH2 calculated employing the single crystal density and the TAP density of MOFs reported in recent 

studies. 

Materials ρTAP
 a ρcry 

b ρsk 
c 

ρpack = 0.74 ρcry ρpack = ρTAP 

Ref. 

ntot
e 

at 77 K 

and 10 

MPa 

 

∆nH2
f
 

77 K/10MPa →77 

K/0.5 MPa 

∆nH2
 g 

77 K/10 

MPa→160 K/0.5 

MPa 

ntot 
h 

at 77 K 

and 10 

MPa 

∆nH2
 i
 

77 K/10MPa →77 

K/0.5 MPa 

∆nH2
 j 

77 K/10 

MPa→160 K/0.5 

MPa 

 
(g cm

-3
) (g cm

-3
) (g cm-3) (wt.%) (wt.%) (mg cm

-3
) (wt.%) (mg cm

-3
) (wt.%) (wt.%) (mg cm

-3
) (wt.%) (mg cm

-3
) 

MIL53-Al 0.394 0.978 
6 1.6

 c 
4.0 2.2 16.1 3.7 27.5 7.4 5.3 22.1 6.8 28.9 

This 

study 
 

MOF-5 0.345 0.590
 7,8 2.0

 c 9.8 6.5 30.6 9.0 43.3 11.5 8.3 31.1 10.5 40.6 

HKUST-1 0.373 0.879 
9 2.2

 c 6.4 3.2 21.5 5.7 39.5 9.7 6.2 24.7 8.7 35.7 

MOF-177 0.264 0.430 
8,10,11 1.7

 c 12.7 8.8 30.9 11.7 42.0 14.5 10.3 30.4 13.2 40.1 

MSC30 0.25  2.5
 c      14.9 10.1 28.1 13.2 38.1 

26 
MSP20X 0.35  2.4

 c      10.0 6.9 25.9 9.1 35.2 

NU-1101  0.459 2.4
d 12.2 8.0 29.6 11.1 42.2      

14 NU-1102 
 

0.403 1.3
 d 13.0 9.1 30.0 11.8 39.8  

    NU-1103 

 

0.298 1.6
 d 17.2 13.0 32.9 15.4 40.1  

    NU-1500-Al 

 

0.498 1.9
 d 11.0 6.8 26.7 10.0 40.8  

    15 NU-1501-Fe 
 

0.299 2.2
 d 17.8 13.1 33.2 15.9 41.8  

    NU-1501-Al 
 

0.283 1.6
 d 18.8 13.8 33.4 16.8 42.2  

    HKUST-1 0.373 0.881 2.2
 c 6.4 2.8 18.5 5.8 40.1 9.7 

  
8.8 36.0 

9 

NU-125 

 

0.578 2.2
 d 10.3 5.5 24.7 9.2 43.6  

    rht-MOF-7 
 

0.789 2.2
 d 6.4 3.0 18.2 5.8 35.6  

    Cu-MOF-74 
 

1.323 2.7
 d 3.7 1.4 14.3 3.3 33.7  

    PCN-250 

 

0.896 2.5
 d 6.7 2.8 19.2 6.1 42.8  

    NOTT-112 

 

0.446 1.2
 d 11.4 7.2 25.4 10.3 38.0  

    CYCU-3-Al 
 

0.477 2.0
 d 10.8 7.1 27.2 9.9 38.7  

    SNU-70 
 

0.411 2.1
 d 13.7 9.9 33.3 12.5 43.5  

    
31 

IRMOF-20 
 

0.510 2.4
 c 16 11.7 7.9 32.4 10.7 45.1  
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DUT-23(Co) 0.230 0.403 
11 1.4

 c 11 13.9 9.1 30.0 10.3 34.4 16.6   13.2 35.0 
a
 Tap density  

b
 Single-crystal density obtained by XRD. 

c 
Skeleton density measured by He pycnometry. 

d
 When the skeleton density, ρsk [kg m

-3
], was not reported, it was estimated according equation (Eq.(10)) as follows: 

       
         

    
 

 

    
 

  

 

where nexc [mol kg
-1

] and ntot [mol kg
-1

] are the excess and total uptake reported at 77 K and 10 MPa (Table S10), ρcry [kg m
-3

] is the single-crystal 

density and ρg [mol m
-3

] is the gas phase density obtained from the REFPROP-7 software.  

e
 Calculated H2 total uptake at 77 K and 10 MPa. The data were calculated considering                   

f
 Release capacity of a system loaded at 77 K and 10 MPa and discharged at 77 K and 0.5 MPa. The release capacities were calculated considering: 

                  . 
g 

Release capacity of a system loaded at 77 K and 10 MPa and discharged at 160 K and 0.5 MPa. The release capacities were calculated 

considering:                  . 
h 
Calculated H2 total uptake at 77 K and 10 MPa. The data were calculated considering             

 

i
Release capacity of a system loaded at 77 K and 10 MPa and discharged at 77 K and 0.5 MPa reported in recent studies. The release capacities 

were calculated considering:             . 
j
Release capacity of a system loaded at 77 K and 10 MPa and discharged at 160 K and 0.5 MPa reported in recent studies. The release capacities 

were calculated considering:             . 
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Figure S11. Volumetric release capacity profile as a function of the charging temperature 

and pressure, with discharge pressure and temperature equal to 0.5 MPa and 160 

K, respectively for: MOF-177 (a); and MOF-5 (b). 
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