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Table 1 Physical Characteristics of Carrier
physical characteristic main crystalline phase composition 2MgO- 2ALOs 58i0s

longitudinal strength/ (kgf- c¢m~?) 90 ~ 130

lateral strength/ (kgf- em~?) 10~ 15

pore density/ (num. - cm~?) 25

wall thickness/mm 0.5

special surface area/ (m> g') <1

Al O3 21. 7%
1.1.2
, 2
, 120C 2 , 550C 5 ,
Ce(NO;3)s 2 , 120°C 2 ,
5 , pH PdCl, ,
1.2
, CcO 1.35% (V% ), N»
15000/h 102 ( ) ,
, , FID ,
1.3 H>-TPR
0. 2¢, H, 4.9vol%  H,-Ar , 50mL: min~',
10K+ min~! ) 650°C
1.4 XPS
XPS Perkin-Elmer Physics Electronics PHI-5300 X
Mg Ka (1235, 6eV) , Cis(284. 6eV)

+0.2eV

2.1

0.3% (Wt. ) ,

Pd

2

Table 2 Influence of Drying Method on Catalytic Activity

sample
1#
24

drying condition

at atmosphere at 120°C

at vacuumed condition at 80°C

a: light-off temperature

Tso% / °C*
120
118

b: the lowest complete conversion temperature

2.2

Tro00. /C"
130
127
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Table 3 Influence of Different Kinds of Dipping Solutions on Catalytic Activity

sample dipping solution Tso0 / °C T00% / °C
3# alumina slurry prepared by mixing alumina powder of boehmite and boehmite sol 177 226
4# alumina suspension 143 165
S5# alumina sol 125 143
6# doping solution prepared by mixing alumina sol and dispersant 117 130
2.3 CeO:
1 : PdO / Al,Os/ 120
= 1o0f
Ce0,/AlLOs/ , PdO/ = %0
.2 I
Ce0,/ALOs/ : 8 eof
z
( Th00% / °C ) 42°C 75°C , S 40
Q I
Pd0/ALOs/ Ce0./ALOs/ o 2
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temperature / “C
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e e Fig. 1  Effects of addition of CeO to Al,Os washcoat
, PdO CeO: of PdO/ALOs/monolith honeycomb on CO
oxidation activity
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Cleudel  CO  CeO, e Fig. 2 Effects of different loading of CeO; in
AL O3 washcoat of PdO/ AlOs/monolith
R honeycomb on CO oxidation activity
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2.4 XPS
4 C602 Pd3d5/2 XPS
Shalvoy et al (3] Eb
3 PdO /AL O3/ Pd3ds ..
Eb 337.4eV, 0. 6eV, s ALO;
, Jermim Noh et al el pd0 /ALOs/
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Table 4 XPS Results of Different Catalysts
Pd3ds,./eV
sample CeO: loading/ Wt%
ref. measured*
PdO /Al,O3/monolith honeycomb 0 336.8 337.4
PdO /Ce02:/ Al:03/monolith honeycomb 18 336.8 337.8

Ce02(Wi% ) = CeOa(gram) / AlOs(gram)

c: 0.2eV binding energy uncertainty
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Preparation Method Study on Pd/Ce/Al/Monolith Honeycomb Catalyst

TIAN Dong-Xu* WANG Hao-Jing WANG Xin-Kui
( ShanXi Institute of Coal Chemistry, Chinese Academy of Science, Tiaoyuan 030001)

In this paper, monolith honeycombs were coated by sol-gel technology. Then active ingredient
was added. Taking CO oxidation as a probe reaction, effects of drying methods, various kinds of
dipping solutions and the addition of promoter CeO, on the catalytic activity of automobile exhaust
control catalyst were investigated. These catalysts were characterized by means of Ho-TPR and XPS
techniques. The experimental results showed that the drying method had no noticeable influence on
catalytic activity. Among three dipping solutions, the catalysts dipping by the alumina sol with the
dispersant possessed the best activity. The experimental results also showed that CeO, addition im-
proves the catalytic activity obviously, which may derive from the synergic effect between CeO, and
PdO. XPS results about Pd3ds,> chemical shifts showed that there was a Pd-Ce interaction and Pd
was more oxidized due to the interaction. A slight increase in noble metal oxidation state reflected
charge transfer from metal to ceria. This indicated that ceria was slightly reduced and that the Ce-O
bond strength was weakened. H,-TPR profiles of catalysts also revealed the presence of synergism
between CeO; and PdO and indicated that the CeO; addition shifted the reduction temperature of PdO
to lower values, while palladium facilitated the reduction of the ceria surface oxygen. H,-TPR results

supported the inference from the XPS results.
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