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Methane Combustion over Co3;04/YSZ-y-Al,03;+CYZ
Monolithic Catalysts
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(College of Chemistry, Sichuan University, Chengdu 610064)
Abstract A series of cobalt-based monolithic catalysts supported on mixture of y¥$Z£; and

CeO-Y,03-ZrO, were prepared by impregnation methodd echaracterized by XRD, XPS, BET and
H,-TPR. Contrasting with the 8 wt% @-based monolithic catalyst supported on Y8&FO; or
Ce(-Y,03-ZrO,, the catalytic activities for methane combustion were assessed in a micro-reactor. All the
mixture supported monolithic catalysts had higher #gtifior methane combustion than the contrast cata-
lysts. After calcination at 100@ forfy the monolithic catalysts remained highly active and very stable,
especially the catalyst containing 8 wt% of;Op had the highest activity and methane was completely
converted to C@atca. 514°C . Theresults showed that the mixture had the advantage of-€eQ-ZrO,

and YSZy-Al,03 (y-Al,03 modified by Y203 and ZrQ) and can resist forming the crystal of Cgdy effec-

tively.
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Figurel Activity test of fresh samples for methane combustion

Cl—2 wt% Ca@O4JYSZA+CYZ;, C2—4 wt% CaO4JYSZA+CYZ, C3—
8 wt% CaO/YSZA+CYZ; C4—12 wt% CaOJ/YSZA+CYZ; C5—20 wt%
C0:04/YSZA+CYZ; C6—8 wt% CaO4/YSZA; C7—8 wit% CaO./CYZ



No. 18 KNS

AR Co04/YSZ-Al 05+ CYZ AT _L ) B f AL SR e

1653

100 4

60 = /
40 //

20 A
/// ¥

0 a—a/ei:éé—ﬁ{a—afﬁ—*—*—“/

T T T T T T T 1
350 400 450 500 550 600 650 700 750
7°C

B2 ZAREsIE TRV

Methane conversion/%

Figure2 Activity test of aged samples for methane combustion

C1—2 wt% C@O4JYSZA+CYZ; C2—4 wt% CaO4/YSZA+CYZ; C3—
8 wt% CaOsJYSZA+CYZ; C4—12 wt% CaOJ/YSZA+CYZ; C5—20 wt%
Co;04/YSZA+CYZ; C6—8 wt% CaO4/YSZA; C7—8 wt% CaO4/CYZ
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Tablel Activity of fresh and aged samples

. T,)C oo/ C
B LA LA LA s
Ci 2 wt% CgO/YSZA+CYZ 415 486 534 572
C2 4 wt% CgO/YSZA+CYZ 412 466 514 545
C3 8 wt% CgO,/YSZA+CYZ 407 441 475 514
C4 12 wt% CgO,/YSZA+CYZ 404 496 458 555
C5 20 wt% CgO,/YSZA+CYZ 402 479 436 556
C6 8 wt% CgO,/YSZA 484 515 546 633
C7 8 wt% CgO,/CYZ 520 635 597 —
F2 AR ERILERT
Table2 BET area (rfrg ™) of fresh and aged samples
FE PR A LR TR (mPeg ™) ZALRE L HLR T (mPeg )
Ci1 2 wt% CgO,/YSZA+CYZ 146.5 128.7
Cc2 4 wt% CgO/YSZA+CYZ 140.9 120.8
C3 8 wt% CgO,/YSZA+CYZ 126.7 100.2
C4 12 wt% CgO/YSZA+CYZ 123.6 96.3
C5 20 wt% CgO/YSZA+CYZ 115.6 56.2
C6 8 wt% CqO,/YSZA 153.8 112.3
Cc7 8 wt% CgO,/CYZ 26.4 8.5

R 3 AIA] CoyO4 A AL XPS 73745 R
Table3 XPS results of the samples with differentGploadings

Sample C1 Cc2

C3 C4 C5 C8

Binding energy/eV

Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged

7812 7813 7813 7814 7812 7814 7812 7814 7813 7814 7813 7824
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Figure3 XRD patterns of the fresh samples
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Figure 5 H,-TPR profiles of fresh catalysts with different

Co;0, contents
C1—2 wt%; C2—4 wt%; C3—8 wt%; C4—12 wt%; C5—20 wt%
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Figure 6 HyTPR profiles of aged catalysts with different

Co;0, contents
C1—2 wit%; C2—4 wt%; C3—8 wt%; C4—12 wit%; C5—20 wt%
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