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Pressure Loading of Alkali-Metal into Nanopore of Zeolite
Crystals and Electronic States of Nanoclusters
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In this article, we have developed pressure loading technique to extend the loading density of guest alkali metals
in nanoporous crystals of zeolites. Zeolite crystals have solid framework and open regular nanospace. In the
nanocages of zeolite crystals, s-electrons provided by the guest alkali metals occupy quantum electronic states of
clusters successively. Under the pressure by the use of the pressure medium of alkali metals, we have observed
significant change in the magnetic properties, indicating that the pressure loading increases loading densities
which are closely related to the s-electron occupation at the quantum states of clusters.

[pressure loading, zeolite, alkali metal, cluster, superatom]
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123 A (B-cage)

Fig. 1. Schematic illustration of framework and cations
of K-type zeolite A, and s-electron wave function confined
in the o-cage.
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Fig. 2. Quantum states of s—electrons in the spherical
well potential. The diameter 11 A is assumed for the inner
size of a-cage of zeolite A.
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Fig. 3. Pressure dependence of Curie constant in K-load-

ed zeolite A.
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Fig. 4. Number of loaded K atom plotted as a function
of pressure in K-loaded zeolite A.
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Fig. 5. Schematic illustration of electronic state in K-

loaded zeolite A. Expected Fermi energies under the pres-
sure loading are also shown by dotted lines.
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