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Metal-organic frameworks (MOFs) are a new class of porous materials which have gained Guest Molecule Eorce FEield!l®!

major interest due to their potential applications in gas storage and carbon capture among Magnetic Susceptibility as a Function of the Guest
others. Unlike other existing porous materials, MOFs are considerably more adaptable and

Intra- and inter-molecular interactions can be parameterized using different functional forms
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A computational model was used to simulate the magnetic susceptibility as a function of the Temperature (K)
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Li.gén.d Field Molecular Mechanics

Ligand Field Molecular Mechanics (LFMM) is an ab initio based model that accurately includes
the electronically driven effects due to the interactions of open-shell metal centers and ligands
on the MOF force field. The LFMM ligand field stabilization energy (LFSE) is derived from the

matrix
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The guest is incorporated in the MOF structure and the overall system is equilibrated.
Acetone, water and CS, have been used as guest molecules.

Summary and Outlook

Our computational methodology correctly predicts the changes in the magnetic
susceptibility when MOFs undergo thermal spin-crossover. Out of the three guest
molecules tested, acetone and water shift the transition temperature to lower values, while
a slight shift to higher values is observed for CS,, as reported experimentally. The guest
molecule size seems to play a key role in modulating the transition temperature. For large
molecules, the shift in the magnetization curve can be explained by considering that the
guest molecules force the framework to expand, which shifts the relative energy gap
between the high- and low-spin states. The effects induced by CS, need further
Investigation.
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Our methodology enable molecular-level analyses of the interactions between MOFs and
different guests molecules. In addition, our calculations can be used to design and test
new MOFs with specific and tunable spin-crossover properties. Understanding the
physical origins of the spin crossover behavior will help in the rational design of new MOF
materials with potential applications as molecular sensors and nanoscale memory
devices.
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SAN DIEGO SUPERCOMPUTER CENTER
The energy gaps between the different d-based molecular orbitals can be parameterized using

the bond centered e(r) functions. This allows for the inclusion of the LFSE term in the MM
energy functional form
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