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Ir/CeQO, Catalysts: Characterization and Performance for CO Oxidation
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Abstract: A series of I1/CeO, catalysts were prepared by an impregnation method, and were tested for CO

oxidation. It was found that the activity of Ir/CeO, catalysts for CO catalytic oxidation rose first and then declined

with Ir loading. The catalysts showed the highest activity when Ir content was 1%. Ir existed in the form of IrO,

in the Ir/Ce0, catalysts. IrO, was highly dispersed with low Ir loading (=<1%), and existed as crystalline phase

with high Ir loading (>1%). Ir particle size increased gradually with Ir loading, but specific rate and turnover

frequency (TOF) declined gradually. It indicated that the catalyst with small particle size had a higher CO

reactivity. It was also found that for CO oxidation, the activity of Ir catalyst with metal state was higher than that

with oxidation state.
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Table 1 Specific surface area, crystallite size and lattice parameter for Ir/CeQO, catalysts

Sample Sper / (m*+g™) Crystallite size / nm Lattice parameter / nm
CeO, 245 34 0.5410
0.5Ir/Ce0, 244 34 0.5410
11r/Ce0, 241 34 0.5412
2.51r/Ce0, 238 33 0.5411
5Ir/CeO, 234 34 0.5409
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F2 Ir/CeO, BEUFIRBEFIE<300 CONXRREENERREEE
Table 2 Calculated and found hydrogen consumption for low temperature reduction (<300 °C) of Ir/CeO, catalysts

Hydrogen consumption / (mmoly; - g.,”")

Sample
Found * Caled.® Difference
0.51r/Ce0, 0.76 0.05 0.71
11r/Ce0, 0.87 0.10 0.77
2.51r/Ce0, 1.07 0.26 0.81
SIr/CeZrO, 1.24 0.52 0.72

* Calibrated by the quantitative reduction of CuO powder; * Calculated according to IrO,+2H,=Ir +2H,0; © Found hydrogen

consumption minus calculated hydrogen consumption
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b RN B R RSN 8 R (TOF) , R 3 AT L
B & Tr GBI KPR Wi AR K, SRR L
HAJE TR, M 0.51/CeO, fHE AT BT Y S 7 L 3
. 4.9%10* mmoly- g h™ T FEF] 5I/CeO, fE AL 11
5.2x10° mmoly- g, '-h™, TREIT 10 £ ; [R50 Y
TOF WBEE Tr & 5 095 T (5T i 2 I 2
ICT R A2 L, XU IR, 7 Ir RTTHY CO A
s MR TR IRIET R T I AP REE T &t
NS AR N oy oo RTINS Al e = & 51
B CO SN

R 3 Ir/CeO, EALFIH Ir B BLEE Ir AL F R~ BZ b i3 3 F0 8 #0371 2 (TOF)

Table 3 Ir dispersion, Ir particle size, specific rate and turnover frequency(TOF) of Ir/CeQO, catalysts

Catalyst Dispersion / % Particle size / nm Specific ratea / (mmol- g, +h™) TOF */ 5!
0.5T/Ce0, 26.4 3.8 4.9x10° 0.101
11/Ce0, 20.1 49 3.7x10* 0.099
2.511/Ce0, 132 75 1.2x10° 0.051
5Ti/Ce0, 6.5 152 5.2x10° 0.044

* Reaction temperature at 280 °C; TOF: turnover frequency
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for CO oxidation
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