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ABSTRACT

In order to mvestigate the nucrostruciure of newly developed autornobile cxhaust catalysts, (hin cross-sections were
prepared by an ultramicrolome and observed by a fransmission clectron microscope, The observed results demonstrated
that the transmission clectron nucroscopy studics coupled with the ultramicrotomy technique were very useful to
characlerize the distribution and morphelogy of the supports. active phase metals and additive oxides produced by
different conditions, Moreover, from the result of a high-voltage, high-resolution electron microscope 1image of thin
sechions of catalysts analyzed by Ihe digrtal Fourier diffractograms. it is found that various fine axides particles composed
of a catalysl can be separated on the atomic scale.
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Fig. 1. Scanmng clectron micrograph showing the traditional
structure ol a three-way automobile exhaust catalyst.
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Fig. 2. (a) Scanning electron micrograph of the newly devel-
oped NOx-ieduction catalysts synthesized platimun
(123 wit%) on Lhe zeolite support by 1on exchange
method. (b} High magnification scanning electron
micrograph of the NOx-reduction catalyst in Fig, 2(a).
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Fig. 3. Transmission electron micrographs of the thm cross-
sections of Pt/zeclite catalysts synthesized by (a) 1on
exchange method and (b) 10n cxchage and mmpregna-
tion method with PH{NH4),Cl, hgand.

Flg 4, Low magnufication transmission electron mlcmmaph
of the thin cross-section of resin holding BaMnO5/T-
Al,O; catalysts used tor the reduction ol NOx i cal
exhaust.

W= Fdlel] ZAl H3]o] vt ultramicrotomyE]
atifacts WO ZREH AE7} ST ke s dany

mAEE A 1135

Fig. 5. Transmission electron micrographs of the thin cross-
sections of BaMnD;/T-Al.O; catalysts synthesized
by (&) impregnation method and (b} coprecipilation
method.
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Fig. 6. Low magnilicalion transmission c]ecuon chrogmph
of the thin cross-secticn of resin holding PUYPd/Te,04/
Z10), catalysts used for the reduclion of NOx in the
diese] engine exhanst.

Fig. 7. High magnificalion transmission electron microg-
raphs of the thun cross-sections of PI/Pd/Fe,04/Zr0,
catalysts synthesized at different conditions : {a) Fe,O
and ZrQ, supports were mixed with the solutions
containing Pt and Pd. The PUPd/Fe,04/Zr0; catalysts
were then aged at 500°C for 2 h in wir. (b} Afler aging
in air at §00°C for 2 h. Fe,05 and Zr(), supporls were
mixed with Pt and Pd parlicles. The PUPd/Fe,O4/710,
catalysts were then aged at 500°C for 2 h under argon.
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Fig. 8. Transmission electron micrograph of the thin cross-
section of 5 wt% Mn,0a/5 wt Col04/Zr0, catalysls
used [or the redvction of NOx in the diesel engine
exhaust and the electron dilfraction pattern obtawnced
from the marked region a(Z : Zr0,, M. Mp.O4, C.
CD3O4).
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Fig. 9. (a) High-voltage, high-resolution electron micrograph
abtained irom Lhe marked region a m Fig. 8. (b) Digi-
lal Fouricr diffraclograms obtained from the high-
resolution 1mage of six [ine paiticles(A,B,C.ILE.F)
indicated in Fig, 9a). (7 : Zr0y, M : Mn20s5, C - Co,0:)
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