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The oxygen sorptive and catalytic properties of Mn-based perovskite-type oxides were investiga-
ted and compared with those of Co-based oxides., Lai-:Sr.MnQs could be classified in two groups
according to both the profiles of TPD chromatograms of oxygen and the defect structure. The first
group {(x=0 and 0.2) showed a large desorption peak centered at ca. T00°C (high-temperature
peak), Tt was proposed that in these systems cation vacancies associated with the formation of
Mn'" were incorporated into the crystal lattice to mitigate the static Jahn-Teller distortion of
Mn®** at low temperatures and that on heating the vacancies were eliminated while giving rise to
the oxygen desorption. On the other hand, the second group (#=0.4~1.0) were almost stoichio-
metric and it showed a small and plateau-like oxygen desorption peak below 500°C (low-temperature
peak). The catalytic activities of Lai-.3r.MnQs were found to increase with increasing « and to
reach a maximum at x=0.8. This trend coincided with that of the amounts of oxygen desorbed
in the region of low-temperature peak. It is inferred that Lai--Sr.CoQs catalyzes oxidation
reactions by “intrafacial” mechanism, in which oxygen vacancies in the bulk play an important
role, while Lai-.3r-MnQOs does by “suprafacial” mechanism, in which surface oxygen plays
dominant roles. In Lai-.5r.Mni1-4Coy0Os, the amounts of desorbed oxygen increased monctonously
with increasing ¥ while the catalytic activity reached a maximum at a value of #.
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Table 1 Structure of prepared samples.

Sample 1 Structure® g Lattice constant (A)
LaMnQOs QO a=>5.641, b=5 476, ¢=7, 769
Lao 8Sro.aMnOs Q a="5,b641, £=5.476, ¢=7.7T69
Lao.sSro.+MnOs 0 ‘ a=5.532, b=5.472, c=T.756
Lac.aSro,eMnOs O+H _—

Lao.2Sre.sMnOa O+H e
SrMnO: H a="5,439, ¢=9.077
Lao.s3re.2Mno.5Co0.20s C | a=238. 806
Lag,sSr0.2Mno.6Co0.403 C a=23. 891
Lao.s5r0.2Mnoe.4Co0.60s cC a=23, 879
Lac.s3ro.sMne.2Coo0.80s C a=3. 852
Lao.s5re.2Co0s R a=Dh, 445, ¢=13, 272%*
Laa.sSro.sMno.sCoo.203 C a=23.871
Lao,sSro.sMno.6Co0.40s C a=3. 866
Lao.4Sro.6Mno.4C00.60s I C a=3, 860

* (O orthorhombic. C: cubie, H: hexagonal, R: rhombohedral.

** lattice constants based on s hexagonal unit cell.
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¥ig. 1 TPD chromatograms of oxygen from
Lai-23r-MnQs.
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Table 2 The amounts of oxygen desorption from Lai-=Sr.MnQOs

Semple (x) Surface area/mZ.g™* fgfﬁgoﬂ#ﬁ&gag_l surface coverage¥(§)
0 7.3 170.2 | 58
0.2 8.2 74.6 ' 2.3
0.4 8.7 23.8 0.7
0.6 10.3 36.2 0.9
0.8 8.8 46.0 1.3
1.0 3.8 20.9 1.3

* One surface layer was assumed as 4.0 gmol-Oprm™.
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Fig. 2 Variation of TPD chromatograms of
oxygen from LaMnOs with the oxygen-pread
sorption condition.
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Fig. 3 TPD chromatograms of oxygen from
Lao.«Sro.sMni—CoyCs.
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Fig. 4 TPD chromatograms of oxygen from
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Fig. 5 Effects of Sr substitution for La of
LaMnQs on catalytic activity for m-butane
oxidation (227°C} and amocunts of oxygen
desorption below 500°C.
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Table 3 Defect structure and catalysis of Lai-:5r:CoQs and Lai-.Sr.MnOs
Defect structure Effect of Sr substitution Catalysis
Lai-:3r.CoCs Oxygen vacancy Control of the amount and Intrafacial
0=z 0) activity of active oxygen in
the bulk
Lai-25r - MnCs Cation vacancy Modification of surface prop- Suprafacial

(=0,0.2)
Stoichiometric

(0421, 0)

erties such as oxidation power,
OXygen adsorptive property
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