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ABSTRACT. The oxidation reaction of CO on the catalysts of 4 mol%, 8mol%, and 12mol%
Cd-doped a-Fe;0; is individually investigated. Regardless of Cd doping level, over-all reaction
order for the oxidation of CO is 1.5; the first order with respect to CO and the one-half order
with respect to Os. Over the temperature range of 350~460°C, the activation energy for CO
oxidation is 10.10~11.30kcal/mol. From the agreement between the kinetic data and conductivity
nteasurements, the reaction mechanism is suggested. Especially from the effect of Cd doping, the
fact that catalytic activity of a-Fe,0; is due to the excitation of electrons which are traped on
oxygen vacancy is found, and the adsorption sites for reactnat molecules are found.
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Fig.1. Integrated rate expression of CO oxidation at

350~460°C; Pco=60 torr, Po,=30 torr, catalyst=1.0g,
P=total pressure, Py= total initial pressure.

Tabdle 1. Effect of temperature an the specific rates of
CO oxidation on Cd-doped a-Fe;Oq

Catalyst T(°C) k{torr=®5, min’1, g-)
4mol % 350 1.55x 1074
Cd-doped 380 2.29x107¢
a-Fe 0y 420 3.31X20°4
460 5.01Xx107¢
8mal¥% 350 2.34%10°*
Cd-doped 380 3.63x10°¢
a-FesOg 420 5.75X1074
460 8.71x1074
12mol % 350 2.69%107¢
Cd-doped 380 4.17x 1074
a-Fe 03 420 6.92x107¢
460 1.07x10°3
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Fig. 2. Arrhenius plot for the oxidation of carbon
monoxide on sample 1,2, and 3.
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Fig. 6. Conductivity changes of sample 1,2, and 3
under O, and after introduction of CO as a function
of time at ¢00C.
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Table 2. Effect of Pcy and Py, on ‘the rate of CO
oxidation on catalysts at 350°C

Catalyst Peo(torr) Po,{torr) z(torr, g}, min~1)
4 mol % 60 30 0.25
Cd-doped 60 15 0.19
a-Fe 05 31 16 0.10
8moly 60 30 0.38
Cd-doped 60 15 0.26
a-FesO3 30 15 0.12
12 mol% 60 30 0. 44
Cd-doped 60 15 0.30
a-Fe O3 30 15 0.16
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K.
{re" Peo]
=K12'(K2'Ka)%‘K5'Pco'Péa
=K-Peo-P8; (16)

azeg 416 2 HF4e €& 7 3
or ol A9 dlolge FEH J&
an=t dAF|e,

tEos HF4@), 3), @ gl
W FEEA dolele] 3t offel g 7
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£ g 44 CO 4ahukge] 7d@dn B 5
ek

K
COy(ads) —> COy(g) +¢ (10)

%4(9)34 0)el g g WA FE
& 2ol Wg 45 dojet YAPEE
dolet Abole) 44 g A 5 Ak

A 0e 9@ €O 44 £x4e o

Ho £
r‘_E. ol & _1

olo

]_

ujo
&,
[|t’.¢
L

_éL%)z_] =K:o[CO;™ (ads)] i

CO, (ads) 8] F=
7ol gold °1f+
[COs(ads) ] =Ky {0~ (ads) ] -Peo
2 (13) & 183 [0 (ads9) ] 5 A A17)d

FH O FE o35

[COy (ads)] = (K:K)?-Ke-[e'] PE, Peo
(18)
A9NA BHY ()¢ BA AxTsldl T
35 = A P74 (recombination process) L +}
Fs g 2o HYAdd 8 Asel A
% goh,

. . Ks g
e +%- Vo — 0l Vi 19

B84 1994 K=[Vi1¥/{{e1[VslT) ol

o, ] ohes 2o
ol (v (20)
=g, - {val
olghge]l Fef EeiclA () (VB), (ViH7h
AR el 98 B gaed, Ko st

Ve~
A 0 [¢]=K'Z 1}
24 (182 wa3t el

QAgsA = =oiu
gy 4 At 2=
el 4= 2l

[COys (ads) ] = (Ko Koy T Ko K’ -PeoPE,

=K' -Peo+Pé, (21)
A g Aand Hdstd AAsd o5
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et
AL = pyK” - PeoPd,
=k -Peo PG? (22)

A@e)dx 28 dejga 38 g $24
An = L@k, w4 TEbd dact 1A F
4 39 4@, O3 @, 10 2= 4
QAo 3 COA4 ds/EE 28 49 4
HE wEFsm gl

AEgA 2z, £ 4%l AHE-5 Cd-doped a-Fe,
0; Aol A COL Asturg- ohgs FE
5 9 dlAEol &g Zeletn F F 9
o,

K,
() Ox(g)+e == Oy (ads)
0, (ads) +¢' —= 20~ (ads)
0> (latt} +CO é CO:~(ads) +¢’

O-(ads) +CO(ads) 5
CO,(g) +0% (latt)
(D) Osig) +¢' = Oy~ (ads)
0, (ads) +¢' = 20~ (ads)
O~ (ads) +CO(g) == CO(ads)
COy(ads) —% COye) +¢

Kie
{e'+ Vo,__._ V)

9 g B ¥
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