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(Ce0,-Zr0,-Al1,0;)-(La,0;3-A1,03) Complex Oxide Supported Pd Close-Coupled
Catalysts: Effects of Support Calcination Temperature
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Key Laboratory of Green Chemistry and Technology of Ministry of Education, College of Chemistry,
Sichuan University, Chengdu 610064, Sichuan, China

Abstract: A new (Ce0,-ZrO,-Al,03)-(La,03-A1,03) complex oxide (CZA-LA) was prepared by the simultaneous co-precipitation method
and then it was calcined at different temperatures. The samples calcined at different temperatures were used as support to prepare
Pd/CZA-LA catalysts by impregnation and they were further fabricated as close-coupled catalysts in monolith form. The Pd loading of
close-coupled catalysts was 2 g/L. The Pd/CZA-LA samples were characterized by N, adsorption-desorption and X-ray diffraction, and the
corresponding catalyst was examined by temperature-programmed reduction of H, and CsHs conversion in a simulated automobile exhaust.
It was found that both textural properties of the CZA-LA and catalytic performance of the Pd/CZA-LA were remarkably affected by the
calcination temperature of CZA-LA support. The new complex oxide samples showed good structural and textural properties and were more
resistant to aging at high temperature. The surface area of CZA-LA support decreased with increasing calcination temperature; however, it
was still 122 m%/g for S1000 (noted as the CZA-LA support calcined at 1000 °C for 5 h) sample. The pore volume was stable for all of the
samples except S600 sample. The catalytic evaluation results showed that the catalytic performance of all fresh catalysts was very good and
similar to each other. The light-off temperature (75 = 310 °C) and complete conversion temperature (799 = 341 °C) of propane over the
Pd/S1000-Aged (noted as the Pd/S1000 catalyst aged at 1000 °C for 5 h) was the lowest among the tested aged catalysts, and the temperature
difference, AT, between the Pd/S1000-Aged and Pd/S1000-Fresh was as less as 7 °C, indicating that the Pd/S1000-Fresh catalyst showed
good catalytic performance for exhaust purification and good resistance to aging. The catalyst may have potential application in the field of
advanced Pd close-coupled catalysts.
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Table 1 Textural parameters of CZA-LA (CeO,-ZrO,-ALOs/
La,05-A1,0;) samples calcined at different temperatures for 5 h

Surface area Pore volume Average pore
Sample ) )
(m’/g) (ml/g) radius (nm)

S600 258 0.72 5.6
S700 207 0.56 5.4
S800 188 0.53 5.7
S900 164 0.51 6.3
S1000 122 0.53 8.7

The number after S means that the support (CZA-LA) was calcined
at the temperature (°C).
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Fig. 1. N, adsorption-desorption isotherms (a) and pore size distribu-
tions (b) of CZA-LA samples calcined at different temperatures for 5
h.
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Fig. 2. XRD patterns of CZA-LA samples calcined at different tem-
peratures for 5 h.
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Table 2 Average crystallite size of CZA-LA samples calcined at different temperatures for 5 h (calculated from its XRD patterns)
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Sarmni S700 S800 S900 $1000
ample
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Fig. 3. C;Hjs conversion at different temperatures over various Pd/CZA-LA catalyst samples. (a) Pd/Sx-Fresh; (b) Pd/Sx-Aged.
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Table 3 Light-off temperatures (75) and complete conversion tem-

peratures (7y) and AT of C;Hs over fresh and aged Pd/CZA-LA sam-

ples > Pd/S1000-Aged

Sample Fresh Aged é PUS1000-F
T°C  To/°C ATV°C  Tw/°C  To/°C AT/°C = -Fresh

Pd/S600 273 298 25 329 356 27 63

PA/S700 275 299 24 330 359 29 Pd/S600-Aged

Pd/S800 289 315 26 326 358 32

Pd/S900 285 318 33 321 361 40 Pd/S600-Fresh

Pd/S1000 283 307 24 310 341 31 T M i RS e
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Fig. 4. H,-TPR profiles of fresh and aged Pd/CZA-LA catalyst sam-
ples.
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