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Abstract—Noble metal catalysts have been widely used for the treatment of exhaust gases from automobile. In
this experiment, however, perovskite-type oxides(ABO3) were tested for the treatment of mixed gas consisting of pro-
pylene, CO, NO, Oz and N;. The deactivation of the catalysts due to SO, adsorption was investigated. Cordierite mono-
lith was used as the support of the catalysts.

It was found that the surface area of the catalysts prepared by the amorphous citrate method was larger than those
obtained from other methods. The oxidation rate of CO was faster than that of propylene, and the conversion of NO
decreased rapidly, as the conversion of CO approached to 100%. As a B site ion, Co showed higher activity than Mn.
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The substitution of Sr into the A site enhanced the activity, and the activity of the catalyst containing Pt (5000 ppm)

was better than the commercial Pt on 7-Al;03.

The activity of the catalysts was severely depressed by the poisoning of SO,. The additions of Pt or Pd to perovskite
enhanced some resistance to the SO; poisoning. The mixed oxides made from the heteropoly-acids showed high ac-
tivities for the CO oxidation and the excellent resistance to the poisoning of SO,.
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Fig. 1. Schematic diagram of experimental ap-

paratus.

1. C3Hg 10. Moisture Trap

2. SOz or NO 11. Gas Mixer

3. Ny 12. Electric Furnace

4. Compressed Air 13. Reactor

5. Air Filter 14. Catalyst Bed

6. Injection Pot 15. Thermocouple

7. Pressure Regulator 16. Three-way Valve

8. Precision Needle 17. Bubble Flowmeter
Valve 18. CO

9. Rotameter
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Fig. 2. Apparatus of active lattice oxygen mea-

surement.

1. Cahn 2000 7. Pyrex Valve
electrobalance 8. Rotameter

2. Electric Furnace 9. Precision Needle

3. Sample Tare Valve

4. Thermocouple 10. Pressure Regulator

5. Glass Joint 11. CO

6. Mixer 12. He
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Table 1. Surface area of various catalysts

Calcination Citrate
Catalysts Method Method
900°C 800°C 24h 6h
LaCoO3 2475 4.125 4128 5.297
LaMnOg3 3.156 3.280 7.919 18.133
La().85Sr0A15CoO3 2.870 5.500 7.133 8.987
La‘)‘355r0A15Mn03 2.025 3.914 9.639 16.219
Lag ¢Ceg 1CoQs 5.095 5.715 6.368 9.286
LaggCe.1MnO3 5704 5.392 28.554 32.525
LaCoO3 5.000
(SOy poisoned 24hr)
LaCoO3 3.325 4.602
(SO, poisoned 48hr)
Lay.gCe.1C00.995 16.250
Pt.00503
Lay.g5Srg.15C00.905 10.080
Pt0.00503
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Fig. 3. Catalytic activity of LaCoQ; in various
total flow rates.
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Table 2. Weight percent of active lattice oxygen
(measured by Cahn 2000 electrobalance)

Catalyst wt % of Lattice Oxygen
LaCoO; 2.243
LaMnO; 0.932
La 855r¢.15C003 2.770
Lag gCep.1Co03 3.059
Iﬁo_sssro_lsMno;; 0.738
LaggCeq ;MnO; 1.186
Lag.855r0.15C00.995Pt0.00503 2.474
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Fig. 13(a). Effect of Pt addition on.SQ; poisoning.
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Fig. 13(b). Effect of Pd addition on SO, poisoning.
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Fig. 14. SEM photograph (< 12000).
A: Fresh LaCoOg
B: SO; Poisoned LaCoO3 (30 min)
C: SO, Poisoned LaCoO3 ( 1 hr)
D: SO2 Poisoned LaCoOg3 (24 hr)
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Fig. 15. SO, poisoning on.complicated metal ox-
ides made from various heteropoly acids
catalysts.
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