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Preparation of Cu La Ce0O,-Al,0; and Its Catalytic Activity
for Selective Reduction of NO with Propylene

GUO Xikun™ LIN Shudong

Department of Chemistry Shantou University Shantou 515063 Guangdong China

Abstract The CeO,-AlL,O; composite support was prepared by the coprecipitation method with a mixed Al-
NO; ;-Ce NOj ;3 aqueous solution dropping into a mixed NH;HCO;-NHz; H,O aqueous solution. The Cu La
Ce0,-Al,O; catalyst was prepared by impregnation of CeO,-Al,O; with promoter La and active component Cu
aqueous solution. The catalytic activity of the catalyst for the selective reduction of NO with propylene in excess
oxygen was investigated. The relationship between the catalytic activity and the structure of the catalyst was al-
so explored by means of scanning electron microscopy atomic force microscopy X-ray diffraction surface area
measurement infrared spectroscopy thermogravimetry X-ray photoelectron spectroscopy and temperature-
programmed reduction. The CeO,-Al, O3 could remarkably enlarge the catalyst surface area and pore size in-
crease the amount of Lewis acidity and enhance the reducibility. The La promoter could further enlarge the cat-
alyst surface area and pore size and increase the amount of Bronsted acidity and the thermal stability. Conse-
quently the catalyst exhibited higher activity for the selective reduction of NO with propylene in excess oxygen.

The NO conversion decreased slightly even in the presence of water vapor.
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Fig 1 Catalytic activity of different catalysts for selective

reduction of NO with propylene
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Reaction conditions 0.20% NO-0.12% C3Hg-2.0% O,-He
balance GHSV=20000 h™' m cat =0.3 g ¢=5 h.
I — the
catalyst prepared with improved 7-Al,O3; cat — catalyst.

N — the catalyst prepared with normal 7-Al,O5
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Fig 2 Influence of water vapor on catalytic activity
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Fig 3 XRD patterns of different catalysts
1 Cu ALO; N 2 Cu ALO; 1

3 Cu CeO,-ALO; 4 Cu La CeO,-ALO;



224

29

Al O . Ce0,-ALO;
7-ALO; La
7-ALO; . Cu
Cu .
XPS Cu Al
Cu ALO; 1 Cu Ce0,-Al,0; Cu La CeO,-
Al O Cu Al 2.4% 3.7%
4.1%. CeO,-AL O, La
Cu
Cu
4 800 C XRD
Cu ALO; 1 20 =32.9° 39.7°
61.8° CuAl, O, Cu CeO,-
ALO; Cu La CeO,-AL 04
CeO, 7-Al,O; . Cu La CeO;-
ALO;  CeO, Cu Ce0,-AL0O;
La 7-AlLO;

Intensity

(2)

A @ o

) A
A L el ™
I IR BRI SR B BN i i A

10 20 30 40 SO 60 70 8 90 100
20/(°)

4 800 C XRD
Fig 4 XRD patterns of different catalysts
calcined at 800 C for 3 h
1 Cu ALO; I 2 Cu Ce0,-AlLO; 3 Cu La Ce0,-Al,04

2.3
5 SEM .
Cu ALO; N Cu ALO; 1
Cu Ce0O,-ALO; Cu La CeO,-Al,04
ALO; T CeO,-Al, 04
La . 6 AFM
Cu La CeO,-Al,0O; 100 nm.
Cu

5 SEM
Fig 5 SEM images of different catalysts
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Fig 7 N, adsorption-desorption isotherms a and pore diameter distribution b of different catalysts
1 Cu ALO; N 2 Cu ALO; T 3 Cu Ce0,-Al,O; 4 Cu La CeO,-AlLO;
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Table 1  Pore structure properties of different catalysts -1
- - 1450 1622 cm
Catalyst A m" g V, mlg d, nm
-1
Cu ALO; N 166 0.34 5.8 Py-L 1540 cm Py-B
Cu ALO; 1 182 0.28 4.8 1494 cm ! Py-B Py-L
Cu CeO,-Al04 258 0.33 3.6 16
Cu La CeO,-ALOs 269 0.73 7.1
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Fig 8 Py-IR spectra of different catalysts
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Fig 9 TG profiles of different catalysts
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Fig 10 XPS profiles of different catalysts
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