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ABSTRACT

The catalytic performances for CO preferential oxidation in hydrogen-rich fuels were investigated
by varying the types of alumina supports, additives excluding platinum, and synthetic methods of
impregnation and sol-gel synthesis. The reactions were conducted in the range of 25~300C over Pt, Co,
and/or Na impregnated catalysts supported on commercial gamma-alumina, pseudoboehmite, or sol-gel
derived xerogels. Catalytic activities were enhanced by cobalt addition due to strong Pt-Co interactions in
the bimetallic phase. Additional sodium promoted not only the formation of the Pt-Co bimetallic
interphase but also oxygen adsorption capability, giving rise to increase in the CO oxidation rate at lower
temperatures. Moreover, chemical interaction between Pt and Co was considerably enhanced by sol-gel

synthesis.
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Nomenclature

Sper : total surface area, m/g
V, : total pore volume, cc/g
D, : average pore diameter, nm
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Table 1 Textural properties of catalysts

alumina  Composition *Sper °V, ‘D,
Method supports (weight %) (mzlg) (ce/g) (nm)
commercial Pt(1) 110 027 99
Pt(1) 216 057 105
Pt(1)Co(1.8) 208 0.55 10.5
pseudo i) 214 055 103
impregnatio -bochmite (hPe(L) ’ ’
n NaG)Py(1) 171 048 109
Na(3)Pt()1)C°(l'8 196 0.51 10.4
Pi(1) 337 058 6.9

xerogel
P(1)Co(1.8) 330 049 59

composite
sobgel  “T0RN PUDCA(L®) 519 0.68 52

SBF’I . surface area

VP total pore volume
‘D, : average pore size
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Fig. 2 The conversions of carbon monoxide over Ru (O), Pt
(C0), Rh (&), Pd (V) supported on a commercial gamma-
alumina. The feed contained 11,000 ppm of hydrogen, 1,100
ppm of carbon monoxide, and 990 ppm of oxygen with
nitrogen balance. The total flow rate was 100 ml/min
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Fig. 3 The conversion of carbon monoxide (@) and the yield
of CO, (M) and CH; (&) over Ru supported on a commetcial
gamma-alumina. The feed contained 11,000 ppm of hydrogen,
1,100 ppm of carbon monoxide, and 990 ppm of oxygen with
nitrogen balance. The total flow rate was 100 ml/min
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Fig. 4 Concentration of CO + CO, reacted over PYALO; and
RwALOQO;. The feed contained 11,000 ppm of hydrogen, 1,100
ppm of carbon monoxide, and 990 ppm of oxygen with
nitrogen balance
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Fig. 5 The conversions of carbon monoxide over Pt
supported on commercial gamma-alumina (O), sol-gel
derived xerogel alumina ([7}), and pseudoboehmite induced
alumina (A), respectively. The feed contained 11,000 ppm
of hydrogen, 1,100 ppm of carbon monoxide, and 990 ppm
of oxygen with nitrogen balance. The total flow rate was
100 ml/min
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Fig. 6 The conversions of carbon monoxide over
impregnated Pt/xerogel (O), PtCo/xerogel (), and
composite PtCo-xerogel (A) catalysts, respectively. The
feed contained 11,000 ppm of hydrogen, 1,100 ppm of
carbon monoxide, and 990 ppm of oxygen with nitrogen
balance. The total flow rate was 100 ml/min
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Fig. 7 The conversions of carbon monoxide over impregnated
Pt/pseudoboehmite (O), PtCo/pseudoboehmite ([_]), and
Na(1)PtCo/pseudoboehmite (A) catalysts, respectively. The
feed contained 11,000 ppm of hydrogen, 1,100 ppm of
carbon monoxide, and 990 ppm of oxygen with nitrogen
balance. The total flow rate was 100 ml/min
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