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Abstract : For the preferential oxidation of CO contained in the fuel of polymer electrolyte
membrane fuel cell (PEMFC), CuO-CeO; mixed oxide catalysts were prepared by the sol-gel and
co—precipitation methods to replace noble metal catalysts. In the catalyst preparation by the sol—gel
method, Cu/Ce ratio and hydrolysis ratio were changed. The catalytic activity of the prepared
catalysts was compared with the catalytic activity of the noble metal catalyst(Pt/ y —Al,O3;). Among
the catalysts prepared with different Cu/Ce ratios, the catalyst whose Cu/Ce ratio was 4:16
showed the highest CO conversion (90%) and selectivity (60%) at 150°C. As the hydrolysis ratio
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was increased in the catalyst preparation, surface area increased, and catalytic activity also
increased. The highest CO conversions with the CuO—-CeO, mixed oxide catalyst prepared by the
co—precipitation method and the noble metal catalyst (1wt% Pt/¥—Al,O3) were 82 and 81% at 15
0°C, respectively, whereas the highest CO conversion with the CuO-CeO; mixed oxide catalyst
prepared by the sol-gel method was 90% at the same temperature. This indicates that the catalyst
prepared by the sol-gel method shows higher catalytic activity than the catalysts prepared by the
co—precipitation method and the noble metal catalyst. From the CO-TPD experiment, it was found
that the catalyst having CO desorption peak at a lower temperature (140°C) revealed higher

catalytic activity.

Keywords  preferential oxidation of CO, fuel cell, CuO-CeO, mixed oxide, sol-gel method,

CO-TPD
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Table 1. Precursors for the preparation of

catalysts
Precursor Formula
Aluminum CLHAIO;

tri—sec—butoxide [ATSBI

Cerium nitrate 6=hydrate | Ce(NO3)3 - 6H,0O

Copper nitrate 3~hydrate | Cu(NO3), - 3H,0

Table 2. Catalyst naming, composition and
preparation methods

| Composition

(Wt%) Preparation method

Cat. Cu:Ce(4:16) Co—precipitation

Cat. B | Cu:Ce(3:17)| Sol-gel | [H,Ol/[ATSB]=5/1

Cat. Cu:Ce(4:16) | Sol-gel | [H,Ol/[ATSB]=5/1

Cat. E |Cu:Ce(4:16) | Sol-gel | [H,Ol/[ATSB]=1.5/1

A
B
Cat. C|Cu:Ce(5:15) | Sol-gel | [H,O1/[ATSB]=5/1
D
E
F

Cu:Ce(4:16) | Sol-gel | [H,Ol/[ATSB]=3/1
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Table 3. Surface areas of Cu-Ce mixed oxide
catalysts prepared by the sol—gel
method with different [H,Ol/[ATSB]

ratios

[H,OJ/[ATSB] ratio | 1.5:1 3:1 5:1

Surface area (m%/g) | 207 245 292
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Fig. 1. CO conversion as a function of
hydrolysis ratios.
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Fig. 2. O, consumption as a function of
hydrolysis ratios.

80

70

60

g
2
2 50
o
2
[
Y
® 40
30 - —e— [H,0)/[ASTB]=1.5/1
—0— [H,0l/[ATSB]=3:1
—v— [H,0]/[ATSB]=5:1
20

80 1(;0 1‘20 11‘10 1(‘30 1&;0 2[;0 220 24‘10
Temperature(°C)
Fig. 3. Selectivity as a function of
hydrolysis ratios.
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Fig. 4. CO conversion as a function of
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Fig. 5. O, consumption as a function of
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Fig. 6. Selectivities as a function of
Cu—Ce ratios.
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Fig. 7. CO conversions with catalysts
prepared by different methods.

- 887 -



o
olot
B
of
il
el

>,

Fig. 7& HH, ¥h&-2% 150 Co| oA T4
o= AxF Cat. AE 9F 80%2] CO &S
HYW, E-AYo= Axg Cat. D& oF 90%2)
CO AHZEE Hr} o|2RE E-AHo=R A
Z3F Zufj7t FHMOR AXI ZujH Zofjgd
ol F& ¢ 4 AUSITh

Fig. 8% HW, FAHoZ A3 Cat. A7}
0, AH|go] &E-AH oz A %3 Cat. DET} ©

S 2 = CO 4tsigtg 2] 7

0, cons umption(%)

54 _e— Cu-Ce oxide catalyst{co-precipitation)
—o— Cu-Ce oxide catalyst(sol-gel)

80 160 1éﬂ 1;0 1("50 1éﬂ ZDID 22‘0 2'-"&0
Temperature{°C)
Fig. 8. O, consumptions with catalysts
prepared by different methods.
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Fig. 9. Selectivities with catalysts
prepared by different methods.
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Table 4. Surface areas of Cu—Ce mixed oxide
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Fig. 12. CO conversions with Cat. D and
commercial catalysts.
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Fig. 13. Selectivities with Cat. D and
commercial catalysts.
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