41 11 Vol. 41 No. 11
2013 11 Journal of Fuel Chemistry and Technology Nov. 2013

: 02532409(2013) 114401-08

DOC Pt-Pd/CeO,
1 1 1 2

(1. 310014; 2. 310014)

Pt.Pd Pt-Pd/Ce0,
Pt.Pd Pt, ,Pd, s /CeO,
( (CyHg) (CO) (NO)) i CyHy s 170 °C CO 14
150 C Pt.Pd ; H,-TPR Pt/Pd
. DOC . PtPd
1 X511 A

Activity and sulfur resistance of
Pt-Pd/CeO, catalysts for the oxidation of diesel exhaust
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Abstract: A series of Pt-Pd/CeO, catalysts with different Pt/Pd ratios were synthesized by impregnation
method; their catalytic activity and sulfur resistance in the oxidation of diesel exhaust were investigated. The
results showed that Pt-Pd synergy is able to reduce the ignition temperature and broaden the active window of Pt—
Pd/CeO, catalysts for the oxidation of diesel exhaust. The ratio of Pt/Pd has a great effect on catalytic
performance; The Pt,,Pd, ,/CeO, catalyst shows the highest activity in the oxidation of simulated diesel exhaust
containing C;H, CO and NO. H,-TPR results suggest that the amount of surface active oxygen increases with
the Pt/Pd ratio which is also well related to the sulfur resistance of the Pt-Pd/CeO, catalysts; higher Pt/Pd ratio
is of benefit to the oxidation of diesel exhaust in the presence of SO, as the active sites of PtO, and PdO are

easily covered by sulfate.
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Figure 1 C;H¢(a) CO(b) and NO( c) conversion of diesel exhaust gases over catalysts at the ahsence of SO,
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Figure 3 TEM images of the Pt, ,Pd, ;/CeO, catalysts
(a): unit length 50 nm; (b): unit lenth 10 nm
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Table 1  Catalyst structure characterization
Sample 20/(°) Lattice constant d; /nm Crystallite size d_,/nm
CeO, 28.573 8 5.403 -
Pt/CeO, 28.479 8 5.424 20.8
Pd/CeO, 28.574 4 5.406 19.2
Pt, 4Pd, ,/Ce0, 28.589 1 5.404 17.8
Pt, ¢Pd, ,/Ce0, 28.562 4 5.409 21.9
Pt, 4Pd, ¢ /Ce0, 28.5571 5.410 19.2
Pt, ,Pd, ¢ /CeO, 28.5019 5.420 19.2
Pt, ,Pd, s /Ce0,-S0, 28.5837 5.405 19.2
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Figjure 4 H,-TPR patterns of the catalysts Pt-Pd/CeO, Pt/Pd
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Figure 5 Cy;Hg CO and NO conversion of diesel exhaust gases over catalysts at the presence of SO,
(CO 1% NOO.5%0 C;Hg0.5%0 0,10% SO,0.2%0 N, 89.78%)
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Figure 7 FTHR spectra of catalysts
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(‘a): fresh catalysts; (b): sulfur poison catalysts
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Table 2 Consumption of H, in H,-TPR( <300%C) and poisoning degree in C;H, CO of catalysts
Sample Peak area Ocy1q co
of H,-TPR 120 C 150 C 180 C 120 °C 150 °C 180 °C
Pt/Ce0, 4352 0.091 0.084 0. 048 0.139 0.080 0. 405
Pt, (Pd, ,/CeO, 2898 0.053 0.025 0.020 0.063 0.238 0. 448
P, (Pd, , /CeO, 2219 0.155 0.074 0. 040 0.326 0. 466 0.598
Pt, ,Pd, ,/CeO, 1899 0.350 0.363 0.267 0.599 0.676 0. 687
Pt, ,Pd, ,/CeO, 632 0.541 0.533 0.502 0.773 0.941 0. 884
Pd/Ce0, 216 0. 624 0.601 0. 500 0.862 0.941 0.872
8 B H,-TPR  H, S0,
( 300 °C)
Pt/Pd o
. Pt, , Pd, ,/CeO,
CO  C,Hq o Lamgmuir-Hinshelwood
CO.C,H, S0, 22 .
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