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Fig. 1 Catalytic performance of Ce-based Catalysts in air
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Table 1 Summarized results of the simultaneous NO, -soot removal over Ce-based catalysts
Catalyst T,,/C Ty, /C T]NQ/% S’\z/% Grain Size of catalyst/nm
CeO, 319 370 39.1 94.4 222
Co, 0, 300 348 31.1 95.8 362
CeCo, , 270 310 34.1 93.6 109
CeLa, (s 308 350 52.7 93.4 124
Co,,,/CeLay o 269 301 41.4 95.1 83
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Fig. 8 XPS spectra of cerium-based catalysts
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Fig. 9 XPS spectra of Ols from cerium-based catalysts
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Tab. 2 Properties and physics-chemisiry of the catalysts

Catalyst 0,/ % 0,/ % La/Ce Co/Ce 0,/ (La+Co+Ce) " 0,/ (La+Co+Ce) *

CeO, 91.67 8.33 / / 3.78 0.34

Co,0, 47.08 52.92 / 1 0.80 0.90

CeLa, o5 66.7 33.23 0.22 / 5.28 2.63

CeCo, , 60. 69 39.31 / 0.07 5.5 3.56
Coy./CeLay o5 69.27 30.73 0.25 0.11 5.21 2.31

* The molar ratio of surface oxygen (O, or Oy, to total surface metal atoms.

3 &g

3.1 APERIRIC A3k 25 11 Ce-Co-La I 5%
T i AL 580 LA L 9 ] I 1R 25 B B JE-NO,

PERE.

3.2 Co EB IR SIE R AL A 1E Ce-
La (SRR . ALK Co™ 5 Co™ M ILAE,
SRETRBENAN TR TR, AT 5
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Ce-based Catalysts for Simultaneous Removal of
Both Diesel Soot and NO,

WANG Shu-jie, ZOU Gu-chu, XU Yao, CHEN Ming-xia, SHANGGUAN Wen-feng ",
EINAGA Hisahiro, TERAOKA Yasutake
(1. Research center for combustion and environment technology, Shanghai Jiao Tong University,
Shanghai 200240, China;
2. Faculty of Engineering Sciences, Kyushu University, Fukuoka 816-8580, Japan)

Abstract; Ce-based oxides were prepared by citric acid complex method and characterized by nitrogen physisorp-

tion, XRD, BET, H,-TPR and XPS; their catalytic performances in simultaneous removal of diesel soot and NO,

were investigated on a thermogravimetric apparatus and a tubular reactor. Co, ,/Cela, (s prevailed over all the de-

tected materials in catalytic performance for simultaneous removal of soot and NO,. Tj, of this catalyst ( temperature

for 50% soot combustion ) was 301 °C, and the yield of N, was 41.4% . A majority of cobalt oxides were dispersed

on the surface of Ce-La solid solution. The mutual transformation between Co™* and Co’*enhanced the redox ability

and oxygen storage capacity of pure ceria oxide,achieving lower temperature of combustion. Cerium-cobalt complex

oxide doped with lanthanum presented a tremendous increase of surface area, leading to higher yield of N,. The

formation of trace amount of LaCoO, promoted oxygen vacancies creation, thus affecting positively to the soot com-

bustion activity.

Key words: catalyticremoval; Ce-based complex oxides; soot;

NO,;

citrate acid complex method
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