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Synthesis and gate adsorption properties of two-dimensional layer-structured coordination
polymer, ELM-12/3 (! Nippon Steel Corporation, *Graduate School of Science and Technology,
Oita University, *Graduate School of Science, Chiba University) OHiroki Miura,' Atsushi
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ELM-type PCP (ELM = Elastic Layer-structured Metal-organic framework, PCP = Porous
Coordination Polymer) has a two-dimensional layered network structure consisting of M?* ions,
4,4'-bipyridine ligands, and anions coordinating to M?* at axial positions. ELM-type PCP
shows crystal structural change at a certain threshold pressure in gas adsorption. The structure-
change induced sudden gas adsorption behavior. The unique gas adsorption behavior is called
"gate adsorption”.

Gas adsorption properties can be controlled by using a solid solution technigue with multiple
types of metal ions and counter ions. In this study, we synthesized ELM-12/3 ([Cu-
(bpy)2(CFsSO3)(CFsBF3)]), and its gas adsorption properties were investigated. As a results,
nitrogen adsorption isotherm at 77 K shows two-step adsorption, where the first and second
step were considered to be micropore adsorption and following gate adsorption with structural
changes, respectively. The N2 adsorption isotherm on ELM-12 containing only CFsSOs™ ions
is two-step as well as that on ELM-12/3. On the other hand, in the case of ELM-13 containing
only CFsBF3, the adsorption isotherm is one-step. Structure, adsorption properties, and other
physical properties on ELM-12/3 are reported in comparison to ELM-12 and ELM-13.
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