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Oxygen buffering capacity of Pr/Tb doped CeO,-ZrO, mixed oxides
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Abstract: The three-way catalysts (TWCs) promoters CeZr940,, Ceg6Zr035Pr00502.y and Ceg ¢Zrg 4-xTbyO,(x=0.05,
0.10, 0.15) were prepared by sol-gel method, and the catalytic performance was measured for the fully formulated Pt, Rh
and Pd TWCs (high ratio of Pd) containing this kind of promoters as the oxygen storage materials of washcoat. The
results show that the introduction of Pr and Tb ions into ceria-zirconia solid solution can decrease the ligh-off temperature
of fresh TWCs. C3Hg conversion was used as a probe to test the oxygen buffering capacity of washcoat. The washcoats
play a role of oxygen storage and the TWCs containing ceria-based oxygen storage materials have higher conversion rate
for C;Hg oxidation under the oxygen-deficient condition. Parameter K was put forward through theoretical analysis and
test, which offers a method to characterize the oxygen buffering capacity of oxygen storage materials. This method is
simple and feasible, and the parameter K coincides with the results of catalytic activity test.
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Table 2 Light-off temperature of catalysts
21 Light-off temperature/
BET Pr Tb Catalyst Fresh sample Aged sample”
CO GCsHg NO CO C;Hy NO
1 PM-CZ 243 271 249 285 305 302
630 900 PM-CZP 231 265 236 282 287 300
650 PM-CZT1 225 252 228 284 297 292
CeoeZro40s 65.1 mz/g PM-CZT2 225 259 227 294 309 302
Pr Tb Tb PM-CZT3 226 258 228 296 307 306
Tb 5% 1) Calcination at 900 for 4 h in atmosphere
15% 66.8 m’/g
80.4 m%/g 900 Pr Tb
+3
Ceo.6Z1040, Pr Tb +4 Ce*'/ce™
[16, 18]
CeO, PrO, TbO,!"" PrO, TbO,
1 4 h
Table 1 Surface area and average particle size of doped Pt Tb*
samples Ce*'/Ce”
Surface area/(m* g ')  Average particle size/nm
Sample
650 °C 900 °C 650 °C 900 °C
CZ 65.1 10.4 14.0 87.3
czp 66.5 10.9 13.7 83.3
CZT1 66.8 13.7 13.6 66.3
2.3
CZT2 68.0 12.5 134 72.6
2.3.1 C;Hg
CZT3 80.4 14.1 11.3 64.4

400
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Table 3 Parameter values of nonlinear cure fitting 3) C;H,
Catalyst R? a b
PM(blank) 0.96679 53.42050 41.97910 0.28394 K
PM-CZ 0.996 19 53.70789 44.26743 0.050 76
PM-CZP  0.998 67 57.87639 40.52229 0.044 72
PM-CZT1 0.99632 5595892 4343208 0.019 12
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