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Thermal control devices such as thermal diodes and thermal switches are being developed
for the efficient use of thermal energies. These devices require materials whose thermal
conductivity changes rapidly with small changes in temperature. However, the thermal
conductivity of ceramics and metals generally varies slowly with temperature. Nanoporous
metal complexes (NMCs) are crystalline porous materials formed by the self-assembly of metal
ion and organic ligands and have uniform and size-controllable pores within the structure, thus
are expected as gas adsorption and catalysis materials. Flexible NMCs exhibit a gate-opening
type of adsorption behavior upon the structural change at a certain pressure, which is applied
to change physical properties such as electrical conductivity and magnetism. We assumed that
by utilizing this feature in thermal properties, the significant structural changes associated with
gas adsorption would enable rapid changes in thermal conductivity.

In this study, we have synthesized millimeter-sized single crystals of several types of pillared-
layered flexible NMCs. Their thermal properties were measured and compared with those of
other NMCs.
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