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Abstract — The selective oxidation of CO in hydrogen mixture was studied over Pt, Ru, and Pt-Ru bimetallic catalysts sup-
ported on alumina, ceria, or alumina impregnated with 10wt% ceria. The experiments were conducted at atmospheric pressure
and in the temperature range of 50-400 Ceria was found to significantly promote the catalytic activity of the Pt catalysts by
supplying oxygen to the metal interface, particulary at low temperatures where Pt alone was inactive. The Pt supported on pure
ceria exhibited better low-temperature activity than the Pt supported on the alumina impregnated with ceria. When using chlo-
rine compound as the metal precursor, the residual chlorine present on the catalyst was found to inhibit the oktggeh mob
the ceria to lower the catalytic activity. Ru also exhibited excellent low-temperature activities at temperatures lower than
150°C. As to the preparation methods for the Pt-Ru bimetallic catalysts, the catalyst directly reduced under hydrof€n at 300
without prior calcination exhibited better activity than the bimetallic catalysts prepared with a calcination step, ifdatating
the calcination step may hinder the formation of the alloy phase.
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Table 1. The method of catalyst preparation
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Catalysts Precusor Method Drying  Calcination ReduBtion Symbol
1 wt%Pt/ALO, H,PtCl Incipient wetness 500°C 5hrinair ~ 300C 3 hr PA
9Pretreatment 1 PRA-1
0.5 wt%Pt-0.5 wit%Ru/AD; Pt(NH,),(NO,),Ru(NH,);Cl,  Co-impregnation Pretreatment 2 PRA-2
80°C Pretreatment 3 PRA-3
1 wt%Ru/ALO, Ru(NH,)Cl, Impregnation 12 hr - 400C, 3 hr RA
1 wt%Pt/CeQ Pt(NH,),(NO,), Incipient wetness PCe
1 wi%PY10 wi%CeQAl,O; Ce(NQy), 6H,0, HPtCior  Successive impregnatiéin 500°C 5hrinair  300C,3hr  9pceA-Clor
Pt(NHy),(NOy), PCeA-N

Ampregnation of ceria followed by impregnation of platinum. After each impregnation step, drying and calcination were performed

B10%H,/He mixture was used.

9Pretreatment 1: 50C, 5 hr calcination in air; 60T, 5 hr reduction. Pretreatment 2: 8005 hr calcination in He; 40, 5 hr reduction. Pretreatment 3: No calcination.

400°C, 5 hr reduction
9pCeA-Cl for HPtC, precursor. PCeA-N for Pt(N§},(NO,), precursor
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Fig. 1. The activity of 0.5%Pt-0.5%Ru/ALO; at various pretreatment
conditions.

(Solid symbol: CO converison, Gray symbol: selectivity, feed: 100 ml/

min, CO: G,: H,=1:1:50, catalyst weight: 22 mg)
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Fig. 2. (@) Comparison of PYALO;, Pt-Ru/Al,O; and RUW/ALO; catalysts.
(Solid symbol: CO conversion, Gray symbol: selectivity, feed: 10
min, CO: G,: H,=1:1: 50, catalyst weight: 22 mg)

(b) Methanation activity of Pt/Al,O,, Pt-Ru/Al,O4 and Ru/Al,O,
catalysts.
(Feed: 100 ml/min, CO: Q H,=1:1: 50, catalyst weight: 22 m¢
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Fig. 3. Comparison of ALO, supported, CeQ supported 1 wi% Pt catalysts.
(Solid symbol: CO conversion, Gray symbol: selectivity, feed: 100 ml/

min, CO: Q,: H,=1:1: 50, catalyst weight: 22 mg)
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Fig. 5. Effect of chlorine on 1%Pt/10%CeQ/Al,O; catalyst.
(Solid symbol: CO conversion, Gray symbol: selectivity, feed: 100 ml/
min, CO : G : H,=1:1:50, catalyst weight: 22 mg)
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