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In recent years, efficient heat dissipation from instruments and utilization of waste heat have
been increasingly demanded, and thermal management materials that enable advanced heat
flow control have attracted much attention. In particular, "thermal switches" that can switch
thermal conductivity in response to external stimuli have been widely studied. Phase changes
such as reversible 3D to 2D structure transitions and magnetic phase transitions have been used
as the source mechanisms of thermal switches. However, thermal conductivity changes of
current thermal switch materials are several tens of times under extreme conditions and only a
few times under mild conditions. Thus, the development of materials that can produce larger
thermal conductivity changes is desired. In this study, we focused on the crystal-amorphous
transition of nanoporous metal complexes (NMC), which are porous materials obtained by the
self-assembly of metal ions and organic ligands. Some NMCs exhibit a reversible crystal-
amorphous transition, in which the crystallinity changes by guest molecule adsorption and
desorption. As the thermal conductivity changes by several hundred times between crystalline
and amorphous states for some materials, such NMCs are expected to exhibit much higher
thermal switching properties than conventional materials. In fact, we investigated the thermal
conductivity of NMC in both crystalline and amorphous states.
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