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Abstract Ce-Zr-La-Al,O; CZLA was prepared by co-precipitation and incipient wet impregnation methods and
characterized by N, adsorption and X-ray diffraction. 2% Pd CZLA catalysts were prepared and studied by tem-
perature-programmed reduction and activity tests. The CZLA supports prepared by the two methods showed
good structural textural and oxygen storage properties and the CZLA prepared by co-precipitation was more
resistant to aging. The single Pd catalysts showed low light-off temperature and high three-way catalytic activi-
ty especially the excellent NO conversion and aging resistance.

Key words cerium zirconium lanthanum alumina palladium three-way catalyst reation temperature ag-

ing resistance

Al O;
1~4
OSM . Kagpar °
Alz 03 . Ce—Zr CZ Alz Og
2007-07-11. 1983 .
. Tel Fax 028 85418451 E-mail nic7501(@ email. scu. edu. cn.

20333030 863 2007AA067Z347 .

Elsevier ScienceDirect http ~ www. sciencedirect. com science journal 18722067 .



2 Ce-Zr-La-Al,Os Pd 109
Cz Al O; Al O, H,-TPR
CZ 20~40 50 mg
40 ml min 400 C

Ce-Zr-La-Al,O; CZLA

CZLA
Pd

1.1
CZLA ZrOCO;
HNO;
NH; H,O
pH=8.5
120 C 4 h
3h co-CZLA
9% CeO, 9% ZrO, 5% La,O;  77% ALO;.
CZLA HNO;
Ce NO; 3 6H,O
900 C La ALO;
900 C 3h im-
co-CZLA

900 C

ZrOCO;4

CZLA
1.2

2% Pd Ce
La NO; 3 6H,0O
2.5 ml 25.8 cm?
550 C 3h .
co-CZLA Catl im-CZLA
Cat2. 1000 C

4 h
1.3
ZXF-05
0SC
. 0.2 ¢ U
H, 40 ml min 550
T 45 min 401
N, 20 ml min 200 C
3~35 min
16.4 pmol  TCD
X XRD D
max-rA  XRD Cu K,
50 kV 180 mA 20=10"~170".

30 min 30 ml min
5% H,-95% N, 10 C min
900 C TCD
1.4
. 0.86%
CO 0.06% CsHg 0.06% NO 12% CO, 10%
N, O,
17000 h™! FGA-4001
CO GCsHg NO
O,
Tsow  Toow
Tso
50 % Togo
90 %
2
2.1
1 CZLA
. co-CZLA  im-CZLA
106 136 m* g. Al O;
77 % Al O;
100 m* g . co-CZLA
0.30 ml g im-CZLA
9.8 nm
8.5 nm.
10.5 9.9 nm.
10%

1 Ce-Zr-La-AlL,O;
Table 1 Textural properties and oxygen storage capacity OSC of
different Ce-Zr-La-Al, O3 supports

Surface Pore Pore 08

Sample area volume diameter ! )

m? g ml g nm pmol g
co-CZLA fresh 106 0.30 9.8 114
aged 92 0.28 10.5 94
im-CZLA  fresh 136 0.37 8.5 110
aged 110 0.31 9.9 89

co-CZLA  Ce-Zr-La-Al,Os prepared by co-precipitation.
im-CZLA Ce-Zr-La-AlLOj; prepared by impregnation.
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XRD patterns of fresh and aged supports
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Fig 2 H,-TPR profiles of different Pd CZLA catalyst samples

1 Fresh Catl 2 Aged Catl

3 Fresh Cat2

4 Aged Cat2

Catl catalyst prepared from co-CZLA

Cat2 catalyst prepared

from im-CZLA.
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Catl  Pd CZLA
: 2 CHy NO
Pd Table 2 Temperature properties of different Pd CZLA catalysts
for the conversion of C3Hg and NO
PAO-Pd Sample Conversion of C3Hg Conversion of NO
Tson, T Topy T Tsow, T Topy T
Catl Cat2 Catl fresh 292 330 253 274
Cat2 Pd aged 347 384 312 339
Catd Cat2  fresh 294 331 249 268
aged 369 405 325 380
2 NO
100 C . Rh  NO
H, Rh
400 C . Pd Pd
Ce +4 OSM NO
+3 1 Ce*™ CZLA OSM
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CC4> 12 . NO
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¥-Al, 05 . Pt Rh =
2.4
CZLA Pd
2 . NO
Catl  C;Hg 292 C OSM
330 C Topw Tsou 38 C. AL O;
Cat2  NO
Cat2 55T 36 C
Catl . Catl Catl 28 C NO
347 C 384 C Topw  Tsou 3 CO
37°C C;Hg  NO
Catl

Catl Ca2 CO 240 C C,Hg
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Fig 3 Conversion-temperature profiles of different Pd CZLA catalysts for the conversion of CO 1  C3;Hg 2 and NO 3
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