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Figure S1. N2 adsorption isotherms of MIL-53(Al) and Li-MIL-53(Al).
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Figure S2. FT-IR spectra of released gas species from LiNOs;-MIL-53(Al) during heating.



¢) Li-MIL-53(Al)

b) LINO5-MIL-53(Al)

a) MIL-53(Al)

10 0 -10
Chemical shift [ppm]

Figure S3. 'Li MAS NMR spectra of a) MIL-53(Al), b) LiNO3-MIL-53(Al), and ¢) Li-MIL-53(Al).



6 6
® 77K
m 87K
g Chi’/DoF = 0.001088697 g Chi’/DoF = 0.001098668
=, R® = 0.999836919 =, R’ = 0.999835428
T a0 -764.15075 + 6.40096 T a0 -760.23245 + 6.42964
= 2 a1 1.8882 + 0.15355 = 2 a11.76579 + 0.13925
< a2-0.01841  0.00432 < a2-0.01213 £ 0.00356
a3 2.02479E-4 + 6.28582E-5 a3 1.18876E-4 + 4.67472E-5
a4 -1.04944E-6 + 3.83875E-7 a4 -5.5377T4E-7 + 2.5822E-7
0 a5 2.0691E-9 + 8.32075 E-10 0 a5 9.85599E-10 + 5.06144E-10
b0 9.72139 £ 0.07737 b0 9.57678 + 0.0777
b1 -0.00718 + 0.00121 b1 -0.0087  0.00108
[ ] [ ]
oL | | | oL | | |
0 50 100 150 200 0 50 100 150 200

V [ce/g] V [cc/g]

Fig 3.a) MIL-53(Al) Fig 3.b). Li-MIL-53(Al)

Figure S4. Details of fitting and calculation of isosteric heat of hydrogen adsorption for a) MIL-53(Al)
and b) Li-MIL-53(Al).

Both hydrogen isotherms (77K and 87K) for each material were fit to a virial equation of the form given

in Equation 1.%'

The heat of adsorption is then calculated from the fitting parameters using Equation 2

InP = lnN+%ZaiNi +Y BN (1)
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Figure S5. Hydrogen adsorption isotherms of other alkaline doped MIL-53(Al) at 77K.
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