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Effect of Oxygen Storage Capacity and Air-fuel Ratio on Selective Oxidation of CH4 and CO
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Abstract: Three Pd/AlLaZrTiO, (Pd/A), Pd/AlCeZrLaO, (Pd/CZ) and Pd/(AlLaZrTiO,+ AlCeZrLaO,)
(Pd/CZA) catalysts were prepared and their oxygen storage capacity (OSC) was tested by thermo-
gravimetric analyzer (TG). Infrared spectrum analyzer was used to evaluate the selective oxidation
performance of CH; and CO by these catalysts when the excess air coefficient () was 0.8, 1.0 and 1.4,
respectively. The results show that OSC of the catalysts and air-fuel ratio for selective oxidation of CHy
and CO greatly affect the catalytic activity. Pd/A and Pd/CZA catalysts with poor OSC facilitate the
catalytic combustion of CHy at a=1 (theory air-fuel ratio) and lead to the complete oxidation of CO at
0=1.4 (lean burn condition), while Pd/CZ catalyst with good OSC show great catalytic activity when a is
about 1. Pd/CZ catalyst should be used for catalytic combustion of CH4 and CO under the condition of the
poor oxygen, whereas Pd/CZA catalyst is selected under the condition of rich oxygen or near the theory
air-fuel ratio. Pd/A catalyst is more suitable for the catalytic combustion of CHy4, however for the oxidation
of CO, Pd/CZ shows superiority to Pd/A.
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Tab.1 The oxygen storage capacity of different catalysts
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Fig.1 The conversion of CH, (a) and CO (b) on Pd/A catalyst at different excess air coefficient

2 HH T AR RS AR AT E CH,
M CO K Tso Ml Togo MFE 2 BHRFTLAE i, 24 0=0.8
TR, H Tso M Too(FEAL R F] 90% I I
Y, PRI O, KEAL, 4 a=1.4 B4
AT, CHy PRBAEE R4 T ERRZ,
Oh S H 2PN, & R4 1F T 78 2 M /S 4md) 155
W A CHy fEVEMEAL BRI . M 1(b)E i, CO
£ PA/A AL ) BB S AL X B RF A Mars-Van
Krevelen HLEEPY, JLEMREE Ts, g Hife, &P
To14< Tpm10< Tomoss (HARFETTHA LM 0=0.8 B, [
FHim L=, CO MIFAE ML 15 51
FHFRR RIS . TTREEMIEESH CHy f
CO WMHE R 7y, KRB B CHy RS 5 8RB,
78R O, 1T LUK CO 58 A, H Bl 25 I P 1 v

2 ARTEZ SR TRUNE CH M CO K Ts 1 Ty,
Tab.2 The T5y and Tyy of CH; and CO on catalysts at

different excess air coefficient

s dEER CH, Co
AR RAH(@) Ts/C To/T Ts/C  To/TC
0.8 454 487 186
Pd/A 1 385 427 166 178
1.4 436 475 156 166
0.8 447 484 165
Pd/CZ 1 414 454 90 109
1.4 - - 134 211
0.8 461 507 169
Pd/CZA 1 396 450 165 239
1.4 404 460 116 170




4 Al ol

536 &

CH, Z 5%k, HAER L O, X CHy BIfEERRE

T SRR, DR AE SR CH, REfE 5E 4

Wb CO 2R AHMA S5 K.

2.3 Pd/CZ 4L E CH, AT CO HIEALE AL B
DAt U BB 1) B2 5 W N A R B A 71

100 4

% (a) & f
1 g8

70 4 S s

o 9]

£ 0] —s—a=08 g :’

£ =] oremto ¢ 8

= a=14 o2

- !

@ 40 o e

2 [ &

s 304 [+ 2

5 Jl

:ﬁ 20 [}

3 o
104 3

0 Hrer¥ e S .

T T T = T
200 250 300 350 400
Temperature /°C

T T T
450 500 550 600

R CH, HEALIR B S H A ) 2 — 2L, eIk, Uk
BRI gt T Cco FMRiEAEL . B 2 AR
BEESAZ (o) PA/CZ AL L CH, A1 CO FE4L
B

CO conversion /%

T T T T T
100 200 300 400 S00 600
Temperature /°C

B2 AAEZESARET PA/CZ #LF L CH, (2)F1 CO (b)RIFEALRER
Fig. 2 The conversion of CH, (a)and CO (b) over the Pd/CZ catalyst at different excess air coefficient
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Fig.3 The conversion of CH,4 (a)and CO (b) on Pd/CZA catalyst at different excess air coefficient
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Fig.4 The conversion of CH, (a)and CO (b) on different catalysts samples at the excess air ratio was 0.8
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Fig.5 The conversion of CH, (a)and CO (b) on different catalysts at the excess air ratio was 1.0
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Fig. 6 The conversion of CH, (a)and CO (b) on different catalysts at the excess air ratio was 1.4
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