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Abstract— Mixed oxide catalysts of ABO, type Lanthanoid Perovskite have been investigated to remove NO, under SO,
existence in SCR(Selective Catalytic Reduction) process using propylene as a reducing agent. When the catalyst was sub-
stituted 40 % of A site by Ce, it showed the maximum activity for LaCoQ, catalyst. Substitution of B site in LaCoO; with
Fe 60 % partially resulted in activity decrease in the range of low temperatures(250-350 °C), but there were significant NO,
reduction activities in the wide range of reaction temperature. It was found that NO, reduction activities were linearly cor
related with oxygen vacancies of catalysts, and therefore the reaction principles of Perovskite catalyst employed in this
work were well elucidated by the theory of oxygen vacancy.
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Fig. 1. Structure of perovskite type mixed metal oxides.
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Fig. 2. Block diagrams of powder type perovskite preparation.
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Fig. 3. Simulated flue gas and catalytic reactor system.
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Table 1. Tolerance factor value of various Perovskite type catalysts

Catalyst Tolerance facor Perovskite
(1) structure

LaCoO, 0.912 O

La,5Ce,.Co0, 0.906 O

La, Ce,,CoO; 0.902 O

La, ;Ce,,Co0; 0.897 paN

La, Ce,.FepC0,,0;5 0.903 O

O: Perfect Perovskite. A: Transformed Perovskite.
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Fig. 4. TG/DTA curves of La,Ce, «Feq¢Co, ,0; perovskite catalyst.
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Fig. 5. XRD patterns of Lay(CeqyFe, Co,,0; Perovskite before and
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I
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Fig. 6. SEM photographic of La,;Ce, ,Co0, (D), aI), (II).
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Fig. 7. NO conversion activities on La,_,Ce,C00;.
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Fig. 8. NO conversion activities on La,Ce,,CoO; and La, Ce, Fey¢
Co,,0, perovskite catalysts.
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Fig. 9. NO conversion in 5vol% oxygen contents.
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Table 3. Oxygen vacancy concentration(amount) of various perov-

skite catalysts
Catalyst LaCoO, LagCeysCo0;  LagsCeosFeqsC0p40s
mol/g cat 4.067x107°  4.058x107° 4.088x107°
Lattice
Oxygen mol/lg  7.94X 107 7.90x 107 8.02x107*
cat
Max. CO, 4.43%x10°° 5.29%107¢ 6.22x10°°
formation
(umol)
Percent of 0.56 0.67 0.78
vacant
oxygen(%)
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ALEY12

: lattice oxygen

: atomic radius of A site metal [A ]
: atomic radius of B site metal [A]
: atomic radius of oxygen [A ]

: tolerance factor

<HEFPPRe

: OXygen vacancy
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