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Catalytic Combustion of Diesel Soot on CeysMn,;3R0, Catalysts

WANG Shi-Dan  ZHU Yi ZHANG Hai-Long GONG Mao-Chu CHEN Yao-Qiang™
(Key Laboratory of Green Chemistry & Technology of the Ministry of Education, College of Chemistry,
Sichuan University, Center of Engineering of Environmental Catalytic Material, Chengdu, Sichuan 610064, China)

Abstract: CeyuMn,;3R050, (R=La, Zr and Y) catalysts were prepared by co-precipitation method, the catalysts
were characterized by low temperature nitrogen adsorption-desorption, X-ray diffraction (XRD), X-ray
photoelectron  spectroscopy  (XPS), H,-temperature-programmed reduction  (H,-TPR) and O,-temperature-
programmed desorption (O,-TPD), the catalytic activities of these catalysts for the catalytic combustion of diesel
soot were investigated. The results showed that all the catalysts formed solid solutions with fluorite structure.
After the addition of R™ ions, the anti-aging property of the catalysts can be improved significantly, among which
the addition of La* can obtain catalyst with the best thermal stability, and the Tm after aging was 319 °C, which

was suitable for the exhaust temperature of diesels, thus exhibiting excellent application potential.
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Fig.1 TPO curve of soot combustion on the
CeouMng13R020, catalysts
F1 FEEAFMSHEEFNORESLEE
Table 1 Soot oxidation activities of the fresh and

aged catalysts

Fresh (F) / °C Aged (A) / C
Catalysts
T., I; T; T, T
CM 279 299 310 348 369 381
CML 276 312 324 273 319 332
CMZ 272 312 322 293 326 342
CMY 278 313 332 275 323 335
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PERE,

CM 7E #4510 T, T, A T, 5L PH 48 K | 555 fef
FEan b, H2E(H 5050 AT,=69 °C,AT,=70 CHl
AT=71 °C, W CM &b CM L ERER] B T
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Fig.2 XRD patterns of the fresh CeyuMng3R020,

catalysts
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Table 2 Textural properties of Ce,s,Mny;3R:0, catalysts

Samples Sper / (m*-g™) Loss of surface area V! (em® g™ Loss of pore volume D(111) / nm Increase of pore diameter
F-CM 102.2 0.21 5.3

F-CML 86.8 0.24 4.6

F-CMY 84.8 0.22 49

F-CMZ 105.1 0.23 4.7

A-CM 21.2 79% 0.08 61.9% 12.9 143%

A-CML 453 48% 0.18 25% 5.9 28%

A-CMY 413 51% 0.13 40.9% 6.9 41%

A-CMZ 47.8 55% 0.19 17.4% 6.8 45%
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Fig.4 HyTPR profiles of the fresh CeysMng3R020,

catalysts
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Fig.6  O,-TPD profiles of the fresh CeyuMng3R020,

catalysts
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Fig.7 O,-TPD profiles of the aged CeyuMngi3R020, catalysts
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Table 3 Area of the O,-desorption peak of
CepuMny;3R5;0, catalysts before and

after aging

Samples Fresh Aged
cM 2256 675
cMZ 2505 1154
CMY 2228 1316
CML 2 453 1404
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Table 4 Ce3d and Mn2p;, XPS data for the Ce,s,Mn,;3R:0, catalysts

Sample Ce3d / eV Mn2ps, / €V
Ce3dsp Ce3ds» Mn* Mn?

F-CM 882.7 916.5 642.8 641.2
F-CML 882.1 916.0 643.0 641.2
F-CMZ 882.8 916.6 642.9 641.3
F-CMY 882.3 916.2 642.9 641.2
A-CM 882.8 916.6 643.5 641.6
A-CML 882.4 916.2 643.0 641.5
A-CMZ 882.6 916.5 643.3 641.4
A-CMY 882.4 916.2 643.6 641.6
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Table 5 Surface chemical compositions of the Ce,,Mny;3R,,;0, catalysts
Sample Mn*/(Mn*+Mn*) / At% u”/Ce3d | At% Mo/ (M Co+X) atornic ratio
XPS Theoretical value
F-CM 68.8 17.3 0.31 0.2
F-CML 67.8 14.9 0.17 0.13
F-CMZ 68.3 18.9 0.26 0.13
F-CMY 61.2 17.1 0.14 0.13
A-CM 60.1 16.5 0.26 0.2
A-CML 71.9 16.2 0.17 0.13
A-CMZ 62.5 17.2 0.19 0.13
A-CMY 72.6 16.4 0.16 0.13
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