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Direct Imaging of Countercations Embedded in
Zeolitic Nanocavities with High-resolution
Electron Transmission Microscopes

Kaname Yoshida

Japan Fine Ceramics Center

Structural information of countercations embedded in zeolitic nanocavities is very important for various appli-
cations. Structural analysis by using diffraction method is not always applicable to identification of nonperiodic
cationic sites. Therefore, atomic-scale imaging method must be advantageous for structural analysis of counterca-
tions. Spatial resolution of transmission electron microscopes has been improved drastically with an aberration-
correction (AC) technique. State-of-the-art electron microscopes enable us to observe countercations directly.
Imaging modes in transmission electron microscopes (TEMs) and scanning transmission electron microscopes

(STEMs) should be selected adequately according to the type of countercations.
Key words: zeolites, countercations, AC-TEM, AC-STEM

Copyright © 2021 Japan Zeolite Association All Rights Reserved.
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Stabilization of High-silica Zeolites
by a Liquid-mediated Method

Kenta Iyoki*, Tatsuya Okubo™® and Toru Wakihara™**

*Department of Chemical System Engineering, The University of Tokyo

**Institute of Engineering Innovation, The University of Tokyo

High stability is required for zeolites due to their expanding applications. We have succeeded in reducing the
number of silanol defects in high-silica zeolites by a simple liquid-mediated method without using additional
silylating agents, thereby making the zeolites more stable. The stabilized zeolite retained its crystallinity and
micropore volume even when exposed to steam at a high temperature of 1150°C. The treated samples have
unique internal voids, which may be a defect repair mechanism due to the migration of silicate species. This
method can be extended to other structures and is expected to be used for the stabilization of various zeolites.

Key words: steam resistance, silanol defects, post-synthetic treatment, high-silica zeolites
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Enhancement of CO, Selectivity in CHA Type Zeolite
Membrane by Controlling a Grain Boundary

Fumiya Hirosawa, Masaya Miyagawa and Hiromitsu Takaba

Department of Environmental Chemistry and Chemical Engineering,

School of Advanced Engineering Kogakuin University

CHA zeolite membranes with pore diameters close to the kinetic diameter of CHy are expected to be used for
separation of CO, in natural gas. Grain boundaries in zeolite membranes are considered to decrease a membrane
performance, however, the selective condensation of CO; at grain boundaries may improve the CO; selectivity. In
this paper, the effect of grain boundaries on the performance of membranes was investigated by non-equilibrium
molecular dynamics simulations. It was found that CO, permeation against CH, is enhanced by the condensation
of CO, at the grain boundary inside the membrane. This CO, condensation increase CO, selectivity of CHA
membrane that exceed the intrinsic selectivity of perfect crystal CHA membrane. This result suggests that more
efficient zeolite membranes could be developed by fine controlling of grain boundaries, which shows higher CO,
selectivity than fully crystalline membranes.

Key words: CHA zeolite membrane, grain boundary, non-equilibrium molecular dynamics, CO, separation
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