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Preparation and Performance of Ce-Pt-Pd/Stainless Steel Wire Meshes Catalyst

CHEN Min", MA Ying, SONG Cui, ZHANG Ting, ZHENG Xiaoming
Institute of Catalysis, Zhejiang University, Hangzhou 310028, Zhejiang, China

Abstract: A catalyst of Ce-Pt-Pd/stainless steel wire meshes was prepared by anodic oxidation techniques, and its catalytic behavior for total

oxidation of toluene, acetone, and ethyl acetate was investigated. The catalyst was characterized by scanning electron microscopy, X-ray

photoelectron spectroscopy, and O, temperature-programmed oxidation. The results indicated that the high catalytic activity and stability of

the catalyst are caused by taking stainless steel wire meshes as support and whose surface is covered by a porous anodic oxidation mem-

brane. This porous anodic oxidation membrane is extremely efficient for supporting active compounds such as Pt, Pd, and Ce on the metal

material. The prepared Ce-Pt-Pd/stainless steel wire meshes catalyst showed good catalytic activity and stability for volatile organic com-

pound combustion.
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Table 1 Catalytic activity of different stainless steel wire meshes
(SSWM) supported catalysts for oxidation of volatile organic
compounds (VOCs)

ng/oc
Catalyst
Toluene Acetone Ethyl acetate
Pt-Pd/SSWM 220 260 280
Ce-Pt/SSWM 240 320 300
Ce-Pd/SSWM 200 240 260
Ce-Pt-Pd/SSWM 160 220 250

Reaction conditions: feed concentration 4-6 g/m’, space velocity
10000 h™". T ss—temperature at which VOCs conversion reaches 98%.
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Fig. 1. Effect of space velocity on the activity of Ce-Pt-Pd/ SSWM

catalyst for oxidation of VOCs. (1) Toluene; (2) Acetone; (3) Ethyl
acetate.
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Fig. 2. Stability of Ce-Pt-Pd/SSWM catalyst. Reaction conditions:
toluene 4—6 g/m’, space velocity 10 000 h™', 180 °C.
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Fig. 3. SEM images of the catalysts with and without CeO,. (a)
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Fig. 5. TPO profiles of Ce-Pt-Pd/SSWM catalyst with different CeO,
loadings. (1) 0.25%; (2) 0.5%; (3) 0.75%; (4) 1.0%.
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Fig. 6. A schematic illustration of catalytic oxidation of toluene on Ce-Pt-Pd/SSWM catalyst.
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