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Understanding Small Molecule Interactions in Metal-Organic 

Frameworks: Coupling Experiment with Theory

Scientific Achievement
A combined experimental and theoretical approach proves
essential for the elucidation of small-molecule interactions in
a model MOF system known as M2(dobdc).

Significance and Impact
The study of extensive families like M2(dobdc) provides a
platform to test the efficacy and accuracy of developing
computational methodologies in slightly varying chemical
environments, a task that is necessary for their evolution
into viable, robust tools for screening large numbers of
materials.

Research Details
– This news article highlights collaborative experimental and

theoretical work, primarily within the CGS, that has been
necessary for understanding the following:

• the static and dynamic properties of CO2 adsorption

• separation ability of C1-C3 hydrocarbons

• small-molecule activation and chemical conversion

– We have additionally highlighted the state of the art
experimental and theoretical approaches, their current
limitations, and directions for future development.
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(left) Excess CO2 adsorption isotherms collected for the M2(dobdc) series at
298 K. (right) Simulated breakthrough curves for an equimolar mixture of
methane, ethane, ethylene, and acetylene at 1 bar flowing through a bed of
Fe2(dobdc) at 318 K.

Fe2(dobdc) features 1-D honeycomb like channels that are lined with open
metal sites (top right) connected by organic ligands (bottom left). The open
metal sites offer selective binding of O2 over N2 and C2H4 over C2H6; the
binding mechanisms (right) were unveiled by neutron powder diffraction. Fe,
C, O, N, and D atoms are drawn as orange, grey, red, royal blue, and light blue
spheres, respectively.


