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Microporous metal-organic frameworks (MOFs) are crystalline compounds formed through the self-assembly of metal ions or metal-clusters and various bridging organic ligands and this new class of porous materials have attracted much interest of scientists and engineers because of their potential applicability to hydrogen storage. This talk will cover three topics on our recent research on MOFs. 

1) To develop synthetic strategies toward efficient hydrogen storage materials, density functional theory calculations were performed on a series of isoreticular metal-organic frameworks (IRMOFs) containing functionalized organic linkers. According to these calculations, the metal sites are believed to play an important role that initiates hydrogen adsorption process and facilitates the propagation of the hydrogen adsorption to the whole frameworks. It was also found that electronic structure of the organic linker plays an important role in the hydrogen storage capacity of these materials. This is supported by hydrogen adsorption measurements, which reveal greater hydrogen storage capacity in the amine-substituted framework. 

2) Among recently synthesized isoreticular metal-organic frameworks (IRMOFs), interpenetrating IRMOFs show high hydrogen adsorption capacities at low temperature and under the ambient pressure. We performed grand canonical Monte Carlo simulations to investigate the effect of catenation on the interactions between hydrogen molecules and IRMOFs. The simulation results show that the small pores generated by catenation can play a role to confine the hydrogen molecules more densely, so that the capacity of the interpenetrating IRMOFs could be higher than that of the non-interpenetrating IRMOFs. 

3) For the enhancement of the hydrogen adsorption, new concept to modify MOFs is introduced. This strategy essentially includes the post modification of MOFs after the synthesis of solid phase MOFs. As an initial step of materialization for this idea, synthesis of MOFs with the huge cavity is reported and organic reaction between organic linkers incorporated into the framework of MOFs is carried out. Post-modified MOFs is under development for room temperature adsorption with the large amount of hydrogen molecules.



























