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Modeling temperature dependence of adsorption-induced structural transition of porous
coordination polymer

R. NUMAGUCHI, A. YAMAMOTO, H. SUGIYAMA, H. TANAKA, S. WATANABE, T. FUKUSHIMA, Y.
HIJIKATA, S. HORIKE, S. KITAGAWA, AND M. T. MIYAHARA (Kyoto Univ., miyahara@cheme.kyoto-u.ac.jp)

We propose a prediction model of adsorption-induced structural transition behavior (gate phenomenon) of
porous coordination polymers (PCPs) based on the potential theory of adsorption, and test it by using a molecular
simulation of argon adsorption on a PCP with interdigitated framework, CPL-pl, as an ideal experimental
system. We show that work required to compress a fluid to an adsorbed state in the PCP, Ay, can be calculated
according to the potential theory with corrections for difference of fluid-fluid interaction and entropy between the
adsorbed state and a bulk liquid state, and then that 4, is equal to the sum of solid-fluid interaction of adsorbate
and the Helmholtz free energy change of the PCP at the adsorption-induced structural transition.




