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Progression of metal-organic framework (MOF) structures reported 
from 1972 through 2002 illustrating the dramatic increase in reports



Distribution of net types for each building block geometry



Assembly of MOFs by “copolymerization” of metal ions and linkers



Polytopic organic linkers



Common structural nets



Building unit in the crystal structure of Zn3(BDC)3x6CH3OH (MOF-3)
BDC = benzenedicarboxylate



Building unit in the crystal structure of Zn2(BTC)(NO3)x(C2H5OH)5(H2O) (MOF-4)
BTC = benzene-tricarboxylate



Paddle-wheel cluster, a square SBU, which is the building unit in the 
crystal structure of Zn(BDC)(H2O)x(DMF) (MOF-2)



Paddle-wheel Cu2(OCO)4 SBU (Cu, blue; C, green; O, red) of square 
geometry (green) and (b) adamantane SBU (C, green) of

tetrahedral geometry (red).



Building unit present in crystals of Zn4O(BDC)3x(DMF)8(C6H5Cl) 
(MOF-5)



Complexity of MOF structures by varying the topology of the organic 
linkers



Typical gas sorption isotherms for MOFs, shown here for MOF-5.



Crystal structure of MOF-9 approximately octahedral Tb2(ADB)3-
(DMSO)4 building units (Tb, orange; O, red; C, gray; N, blue)



Single-crystal x-ray structures of MOF-5 (A), IRMOF-6 (B), and
IRMOF-8 (C)



Hydrogen gas sorption isotherm for MOF-5 at (A) 78 K and (B) 298 K.



INS spectra (T = 10 K) for H2 adsorbed in MOF-5 with loadings of 4 H2 
(top), 8 H2 (middle), and 24 H2 (bottom) per formula unit [Zn4O(BDC)3]



Examples of ligand-bridged metal-organic materials synthesized in a 
self-assembly process for methane storage applications



Definition of the accessible surface area

Experimental and simulated methane 
adsorption isotherms at 298 K: 

(a) IRMOF-1 and (b) IRMOF-6 (open
symbols, experimental results; 

closed symbols, simulation
results)



Snapshot of methane molecules (dark gray spheres)
adsorbed in IRMOF-6 (gray framework) at 35 bar.



Molecularly designed IRMOF materials and the 
predicted adsorption isotherms



Crystal structures of MOFs examined for CO2 storage capacity
at room temperature.



Comparison of the volumetric CO2 capacity of crystalline MOF-
177 relative to zeolite 13X pellets, MAXSORB carbon powder, and

pressurized CO2.



Gas adsorption sites in MOF-5



Argon gas adsorption sites in MOF-5


