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Design of Active Sites for the Selective Reduction of Nitrogen Oxide

by Utilizing the Characteristic Structure of f-Alumina

Syoichi YAMAUCHI
Toshiyuki MORI
Hiroshi YAMAMURA

f-Alumina is a two-dimentional ion conductor and its carrier ions exist as monovalent and divalent cations
in the conduction planes. With an aim to design active sites for the selective reduction of nitrogen oxide, the
role of these cations in the conduction planes has been investigated systematically.
_ H-p-Alumina was found to produce the Er¢nsted-type active sites due to the protons present in the surface
conduction planes and hence be much more active and selective for the reduction than alkaline and alkaline
earth f-alumina. Our finding suggests a possibility to create active sites by utilizing the characteristic crystal

structure of f-alumina
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Fig. 2 X-ray diffraction patterns of
Na-g-Alumina (a), H-g-Alumina (b),
K-B-Alumina (c), Mg-g-Alumina (d),
Ca-p-Alumina (e) and Ba-g-Alumina (f).
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Fig. 3 Selective reduction of NO with CsHg on

Na-g-Alumina (A), H-p-Alumina (O),
K-g-Alumina (0), Mg-g-Alumina (A),
Ca-p-Alumina () and Ba-g-Alumina
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Fig. 4 Correlation between the rate of C3Hg con-

sumed and the rate of NO consumed on
Na-g-Alumina (A), H-g-Alumina (O),
K-p-Alumina (0), Mg-f-Alumina (A),
Ca-p-Alumina (®) and Ba-g-Alumina
(@).
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Fig. 5 TPD curves of NH; species adsorbed on

H-p-Alumina (O) and Na-g-Alumina

(A).
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Fig. 6 IR spectra of NH; species adsorbed on
H-p-Alumina at 303K (a), 373K (b), 473K

(c) and 573K (d) and Na-g-Alumina at
303K (e), 373K {f) and 473K (g).
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Fig. 8 TPD curbes of NOx species adsorved on
Na-f-Alumina by introduction of NO at
373K (0) and NO; at 373K (A)
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Fig. 9 IR spectra of NOx species adsorbed on
H-B-Alumina at 303K(a), 473K (b), 723K
(c) and 873K (d) by introduction of NO at
303K and spectra at 303K (e), 473K (1),
673K (g), 723(h) and 873K (i) by introduc-
tion of NO, at 303K.
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Fig. 10 IR spectra of NOx species adsorbed on
Na-p-Alumina at 303K (a), 473K (b),
723K (c) and 873K (d) by introduction of
NO at 303K and spectra at 303K (e),
473K (f), 723K (g), 823 (h) and 973K (i)
by introduction of NO; at 303K.
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Table 1 Oxidation of C3Hg and NO on H-, Na-g-Alumina

CsHg+ O3 Reaction

Conversion of C3Hg[ %]

Temperature [°C] 350 400 450 500 550 600 650
H-p-Al;03* 9.1 31.6 65.8 78.5 82.6 90.9
Na-3-Aly04 0.0 0.0 0.0 9.7 20.6 51.1 82.0
NO+0; Reaction Conversion of NO (%]

| Temperature [°C] 250 300 350 400 450 500 550 600
H-p-Al;03 12.1 15.2 18.2 22.0 23.5 19.7 15.9 13.6
Na-p-Al03 12.8 — 12.0 12.0 14.3 17.3 15.8 13.5
Blank test 12.1 — 12.1 13.5 13.6 13.6 13.6 13.5

: W/F = 48 gh / m01 . *W/F :2 4 gh/mOI .......................................................................................................
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