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The Structural Analysis of the Intergrowth Zeolite
by Transmission Electron Microscopy

Kazuto NAKAMURA
Sayori KIKUCHI

The transmission electron microscope (TEM) is capable of high-resolution observation, allowing it to analyze of

the crystal structure of ceramics.

In newly synthesized AFX/CHA intergrowth zeolites, direct evidence that intergrowth structures exist had yet

to be obtained, because zeolites are electron-beam-sensitive material by electron dose. Therefore, we attempted to

observe intergrowth structures by investigating sample preparation methods and low-dose TEM methods.

As a result, we were able to observe structures of alternately stacked AFX/CHA using the FE-TEM equipped with

the high sensitive camera, and confirm the presence of AFX/CHA intergrowth zeolites.
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Fig.1 Crystal structure of the AFX/CHA intergrowth zeolite
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Fig.2 The SEM image of the AFX/CHA intergrowth zeolite
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Fig. 3 Internal structure of particles of the AFX/CHA
intergrowth zeolite
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Fig.4 A diagram of the powder dispersion method for

TEM observation
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Fig.5 TEM images of the intergrowth zeolite by the powder
dispersion method (a)the low-magnification image
(b) the FFT filtered HRTEM image
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Fig. 6 A diagram of FIB sectioning of resin-embedded particles
(a)Fixed particles with random orientation
(b)FIB sectioning of the embedded sample
(c)Observation of the side-facing particle
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Fig.7 A TEM image of the thin FIB prepared sample of the
AFX/CHA intergrowth zeolite
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Fig. 8 Electron beam diffraction patterns
(a)the observed pattern (b)the simulated pattern of AFX[100]
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(b)

Fig.9 HRTEM images of the AFX/CHA intergrowth zeolite
(a)just after the irradiation of the electron beam

(b)a few seconds after
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Fig. 10 The FFT filtered HRTEM image of AFX/CHA
intergrowth domain with the high-sensitivity
CCD camera
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