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Preparation of YSZ-AlLO; and Catalytic Performance of Supported
Single Palladium Close Coupled Catalysts
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Abstract: Mixed oxides of yttria-zirconia-alumina with 0, 10wt%, 15wt%, 20wt%, 25wt% of YSZ(ytiria-stabilized
zirconia, yttria:zirconia =1:9, mass ratio) were synthesized by peptizing method. The prepared products were
characterized by low temperature nitrogen adsorption-desorption, X-ray diffraction (XRD), and NHi-temperature
programmed desorption (NH3-TPD). Low temperature nitrogen adsorption-desorption results showed that after
calcination at 1 000 °C the sample with 15%YSZ exhibited the largest specific surface area of 146 m*-g™' and
pore volume of 0.41 mL-g™, also exhibited narrower pore size distribution centered at 9~10 nm. XRD results
revealed that the alumina containing YSZ was y-alumina, and the YSZ existed as solid solution in alumina. Single
palladium close coupled catalysts were prepared by impregnation method, the content of Pd was 2 ¢-L™". The
results showed that the activity of Pd/YSZ-Al,O; was superior to that of Pd/Al,O; when the YSZ was added into
the support. While the content of YSZ reached 15%, the prepared Pd catalyst exhibited the lowest light-off
temperature of 275 °C.
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Table 1 Results of nitrogen adsorption-desorption and XRD of YSZ-AlO; calcined at 1000 °C for 5 h

BET specific surface area /

Pore volume /

Average pore diameter / Average grain sizes by XRD /

Sumples () (L) nm nm
YSZ-0 109 0.33 9.12 7.7
YSZ-10 141 0.40 8.76 7.8
YSZ-15 146 0.41 9.41 10.2
YSZ-20 120 0.35 8.08 10.4
YSZ-25 118 0.32 8.63 10.8
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size distributions of YSZ-ALO; calcined
at 1000 °C for 5 h
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Table 2 T, and Ty, temperatures for the conversion of C;Hg on different Pd/YSZ-AlLQO; catalysts
Sample Catl Cat2 Cat3 Cat4 Cat5
Ts,/ C 298 290 275 293 295
T/ C 331 325 318 325 328
\/\ ~
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AR TE M | R BRR AN 58 e FE AR EE AR, 435K 275
318 C,
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