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Preferential CO Oxidation on Ce-Promoted Pt Y-Al,O;
Catalysts under H,-Rich Atmosphere
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Abstract Preferential CO oxidation PROX under hydrogen-rich atmosphere was investigated over Ce-promot-
ed Pt v-AlLOj; catalysts. The preparation procedures and conditions including co-deposition-precipitation CP
sequential deposition-precipitation SP  and deposition-precipitation temperature had great impacts on the
catalytic activity. Among the catalysts investigated the Pt-Ce 7-Al,05;-CP-80 catalyst prepared by co-deposi-
tion-precipitation at 80 C showed the best catalytic performance with the maximum CO conversion of 85% at
120 C. The catalysts prepared under different conditions were further characterized by temperature-pro-
grammed reduction H,-TPR and in situ DRIFTS and the promoting role of Ce was clarified.
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Fig 1 CO conversion and selectivity for CO on catalysts
prepared by different methods
1 Pt v-ALO; 2 Ce Pt v-AlLO;-SP
3 Pt Ce v-ALOs;-SP 4 Pt-Ce 7-AlLO;-CP
Feed gas 1% CO 1%0, 40%H, and He balance GHSV =
40L gh

CP  co-deposition-precipitation.

. SP  Sequential deposition-precipitation

Temperature (C)

CcO
Fig 2 CO conversion and selectivity for CO on catalysts prepared

at different deposition-precipitation temperatures

1 Pt-Ce v-ALO;-CP-30 2 Pt-Ce 7-ALO;-CP-60

3 Pt-Ce 7-ALO;-CP-80
The numbers after CP mean the deposition-precipitation
temperatures. Feed gas 1% CO 1%0, 40%H,
and He balance GHSV=40L g h .
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Table 1  Physico-chemical properties of the Ce-promoted 1)
Pt v-AlLO; catalysts L L L Ll L
C o 0 100 200 300 400 500 600
. ) ontent”  w % b
Catalyst Apgr m” g T e Pt phase Temperature ('C)
Pt-Ce 7-ALO;-CP 224 0.84 2.28 — 4 H,-TPR
Pt Ce v-AlLO;-SP 223 0.82 2.12 — Fig 4 H,-TPR profiles of catalysts prepared by different methods
Ce Pt v-ALO;-SP 229 0.82 2.26 — 1 Pt -ALO; 2 Ce 7-ALO; 3 Ce Pt v-ALO;-SP

# Determined by inductively coupled plasma.
" Determined by XRD.
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Fig 3 XRD patterns of different catalysts
1 Pt v-ALO; 2 Pt-Ce v-ALO;-CP-80
3 Pt Ce v-ALO;-SP-80 4 Ce Pt v-AlLO;-SP-80
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Fig 5 H,-TPR profiles of catalysts prepared at different
deposition-precipitation temperatures
1 Pt-Ce 7-ALO;-CP-30 2 Pt-Ce v-Al,O3;-CP-60
3 Pt-Ce 7-AlO;-CP-80
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Fig 6 In situ DRIFTS spectra of different catalysts
1 Pt-Ce 7-AlLO;-CP-30 2 Ce Pt v-AlLO;-SP-80
3 Pt Ce v-ALO;-SP-80 4 Pt-Ce 7-Al,0;-CP-80
Feed gas 1%CO 2%0O, 40%H, He GHSV=200L g h .
DRIFTS spectra were measured at 120 C .
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