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ABSTRACT. The catalytic oxidation of CO has been investigated on ZnCey4,0; at temperatures
from 300 to 500°C under various Pco and Pg, conditions. The oxidation rates have been correlated
with 1.5-order kinetics: first order with respect to CO and 0.5 order with respect to O,. CO ap-
pears to be adsorbed essentially on the O lattice of ZnCe;1,O; as a molecular species, while 0O,
adsorbs on an O vacancy as an jonic species. The conductivity data show that CO adsorption
contributes electron to the conduction band and the adsorption process of O, withdraws it from an
O vacancy. The oxidation mechanism and the defect model of ZnCe,;,0; are inferred at given
temperature and Po,’s from the agreement between the conductivities and kinetic data. It is sugg-

ested that CO adsorption is the rate-controlling.
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Table 1. Impurities in ZnCe;+,O02 (ppm)

Elements Elements
Fe 5 Cu 3
Ni 4 Mg 1
Al 3 Cr 1
Ca 1 Si 1
Co 4 Mn 2
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Fig. 1. Electrical conductivities of ZnCe+,0; at vari-
ous partial pressures of carbon monoxide as a function
of time at 400°C. Pgo : O ; 30torr, @ ; 45 torr, (93
60torr.
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Fig.2. Electrical conductivities of ZnCey4,0; at vari-
ous partial pressures of oxygen as a function of time
at 400°C. Po,: O 21torr, @ ; 32 torr, (O ; 40 torr
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Fig.3. Conductivity changes of ZnCey4,Oz under 70
torr carbon monoxide and after the introduction of 70
torr oxygen, and under 38 torr oxygen and after the
introduction of 76 torr carbon monoxide as a function
of time at 400°C. Pgo : O ; 70 torr, (B ; 76 torr, Po, :
®; 38 torr, @ ; 70torr.
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Fig. 4. Reaction rates of the oxidation of CO on Zn
Cey4+,0; at temperatures from 300 to 500°C. Pgo=
torr ; Po,=40 torr ; ZnCe4+,02=0.5¢ ; P,
ssure ; Po, total initial pressure.
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Fig. 5. Arrhenius plot for the reaction rate of the oxi-
dation of carbon monoxide on ZnCe+,0; catalyst.
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Table 2, Temperature dependence of rate constant

for CO oxidation on ZnCe;+yO2

T, °C 1000/T Lk (torr 12 minl, g7
300 1.75 7.10X10°
350 1.61 9.85%10°
400 1.49 1.42X1074
450 1.38 2.29% 107
© 500 1.29 5.00% 1074

Table 3. Dependence on Pco and Pos for rate of CO

oxidation on ZnCe4+,0a,

T, °C Pco Po, Og'_le’mt& r_rl
300 80 40 0.14
300 79 20 0.10
300 39 19° 0.05
500 81 40 1.01
500 40 20 0.36
500 80 21 0.72
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