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Fine Structures of Manganese Species in Highly Dispersed Mn/Ce/La/Al,O; Catalysts
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Abstract: The manganese oxides catalysts supported on 7y-Al,O; and promoted by La and/or Ce were
prepared by impregnation method. The structures of the catalysts were characterized by XANES, EXAFS,
XRD, XPS and H,-TPR. The effect of the promoters on the fine structures, the dispersion and the state of
the manganese species was investigated and correlated to the CO oxidation performance of the samples. The
results of XANES and EXAFS demonstrate that the manganese species in the samples calcined at 500 C
mainly exist as superfine crystallites of Mn,0;, which have no long-range crystal structures, and show very
high dispersion and very low coordination symmetry. TPR results show that there are three kinds of surface
dispersed manganese species in samples, namely the strongly interacted species Mn**-0-Al**, the three-
dimensional Mn,O; crystallites with larger size and the two-dimensional dispersed Mn oxides, which is
regarded as the main active phases for CO oxidation. Although the addition of Ce decreases the dispersion
of Mn species, the interaction between Ce and Mn species weakens the Mn-O bond, which in turn
facilitates the mobility of active oxygen species and increases the efficiency of redox cycle during the
reaction. Meanwhile, the presence of La further improves the dispersion of Ce species on the surface of the

support, and therefore strengthens the interaction and the catalytic synergism between Ce and Mn species.
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Table 1 XPS results of the samples
Atomic percentage of Mn / Surface atomic ratio
Sample

(%) Mn/Al La/Al Ce/Al

Mn/ Al,05-500 5.28 0.18 — —
Mn/Ce/ Al,05-500 4.88 0.17 — 0.008

Mn/La/Al,05-500 451 0.15 0.028 —
Mn/La/Ce/Al,05-500 4.38 0.13 0.030 0.015
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Fig.2  XANES spectra of Mn K-edge of the samples
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Z B 72300, 2 i Mo™ LA 2 i A 57 05 Bl
HL AR B AL -Mn®*-0-Cet -85 #2 ff Mn-O BL A7
Bk | B AL BE BRI, AL B MG K i DU B
FEAS, [FIBFAIN La 55 Ce BUFRIAAE AL 761 I X 1)
W SRR AR, X FE IR T La BN A#E— P2 i
T Ce TE ALO; I 1Y 43 L (XPS 458 ), il sk T Mn
WS CeO, ZIMIMAHEAEH, Tl Mn-O $5 5)
WA 58
2.5 I CO |LiEM
FEf X CO M EALTE R TR S, BB AT,
500 CHsBeJE , FIBFRIN La 55 Ce Bh 7 A 10 7] 2
I B A CO AR I Ty, (194 °C, Ty, F8 e ik
Rk 50% 1) RN i BE) L Mn/ALOs-500(217 C)fIk 23
C, HUGZEIN Ce BIFESL TR La AFE S AT
A AT Bh 360 04 FR STE PR A AH TR, 4R XPS
XAFS RAFLZE R L BRI IFEAL T Mn 29800

Sy AR B, JCH RN Ce HIAE— 2 R
AR TR co ALY, X R Mo P15
B R 1] B VR X CO S AR TG 4 1) 52 i 2 32 B
KT Mn P FP A0S VE R, 454 TPR 45
AT LUE B TS M 5 IR R
(200~400 °C) AR 5 F | 1% 30 J5 0 1) T APURR K | IR
JE R AR A AR PR RE R A LRI DO | T
THEE T EH S Ce AHEAE I Mn 9 FR O E
YR T Mo 3 ik AR CeO, BlFHE H
O A5 Mn 85 J8 BBl = A48 T8 2 i s o, fE ik 4R
4 Wz B RS b AT cO 1Ak,

100

—8— Mn/AL,O;-500
—0— Mn/Ce/ALO;-500
80 4| =% Mn/La/ALO,-500
—¥— Mn/Ce/La/ALO;-500
—— Mn/ALO;-800
—¥—Mn/La/ALO;-800

60 4

40 4

CO conversion / %

20 A

[

T T T T T T T
120 140 160 180 200 220 240 260
Temperature / C

K5 kR CO LAl
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