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   In the light of growing interests on the emergent nanoporous materials including metal-organic frameworks (MOFs) and organic molecular porous materials, especially as materials for storage, separation, catalysis and transport, considerable efforts have been given to get custom designed internal environments of pores or channels. Due to the unique pore property of the MOFs, the materials were used for ion conductor not only for energy application, but also for understanding of biological systems. Nanoporous metal-formate has interesting porous structure with a diameter of ~4 Å. For incorporation of water molecules for the study of proton conduction, phase transition of the structure occurred and the material was changed from insulator to superionic conductor. In addition, we employed other type of molecular porous material comprising cucurbit[6]uril (CB[6]). The porous CB[6] contains acid and water molecular network depending on the synthetic condition and the effect of acid molecule in proton conduction can be analyzed by various in-situ analysis including X-ray diffraction, 2H NMR and quasi-elastic neutron scattering. The result clearly suggests that the acid plays a crucial role for high proton conductivity. Furthermore, porous CB[6] was employed as a lithium ion electrolyte to enhance stability of the lithium electrolyte. Temperature and cycle experiment of the lithium ion conductor based on porous CB[6] showed highly enhanced stability in lithium ion conduction study due to the confinement effect of the electrolyte solution. Details of our recent work will be presented.
