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Abstract

We have studied the reduction of NO by propane over perovskite—type oxides prepared by malic acid method.

The catalysts were modified to enhance the activity by substitution of metal into A or B site of perovskite oxides.

In addition, the reaction conditions, such as temperature, O concentration, space velocity have been studied. In the

LaCoOs type catalyst, the partial substitution of Ba, Sr into A site enhanced the catalytic activity in the reduction of
NO. In the LagsSro4sCo,_Fe,O3:(x=0~ 1.0) catalyst, the partial substitution of Fe into B site enhanced the
conversion of NO, but excess amount of Fe decreased the conversion of NO. The surface area and catalytic activity

of perovskite catalysts prepared by malic acid method showed higher values than those of solid reaction method. In

the LaoSro4Coi-Fe O3 catalyst, the conversion of NO increased with increasing O, concentration and contact time.

The introduction of water into reactant feed decreased the catalytic activity.

Key words : reduction of NO, perovskite-type oxides, malic acid method, effect of water, substitution of Ba ,Sr
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1. Moisture Trap
a 2. Oxygen Trap
3. Metering Valve
8 4. Three way Selection Valve
G.C 5. Bubble Flow Meter

6. Water Syringe Pump

7. Reactor Heater

8. 6-port Valve

9. Temperature Controller
10. Water Removal Trap
11, Exhausted Gas Trap

12. NO analyser

Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Thermogravimetric analysis and differential
thermal analysis curves for the precursor of
Lay sSr.sCoosFen20s: heating rate=10 K/min.
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Fig. 3. X-Ray pattemns of perovskite-type catalysts.
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Table 1. BET surface areas of various perovskite Cata-

lysts.
. . Surface
Catalyst Pbnod | Conditons | At
(m*/g)
LaCoO; Malic acid 600°C, 12hr| 4.0
LagsSrp.4Co0; Malic acid 600°C, 12hr| 8.8
LayeSro.4FeOs Malic acid 600°C, 12hr| 57.8
LagsStp4CoosFen 203 Malic acid 600°C, 12hr| 20.0
Lay¢Bay4CoO; Malic acid 600°C, 12br| 5.7
LagsCeosCoOs Malic acid 600°C, 12hr| 19.5
Lao 5CC() 4FCO3(pH=| 0) Malic acid 600°C 12hr 12.8
Lag¢CeosFeOs(pH=4.0)| Malic acid 600°C, 12hr| 6.1
LaCoO; Solid state rxn | 1050°C, 12hr 1.1
Lag 6S194C00; Solid state rxn | 1050°C, 12hr| 0.8
Lay6Sto4FeO; Solid state rxn | 1050°C, 12hr| 1.2




3.2 Lanthanoid#| &2 A site x| &ojl
oE @4 bjn

RE3-A| Zhel] & NO9| Ag$ Al 2 A
vlwH whE A1ZE el A mEEhe RS
E 4 3ok =3 300°C 29 =M 20
ool el =dste AL & & ol
gao] Welrl Ao deiutA] gkskot uhebs =z
Eol A9 NOS| ABEE e 1A Fo) oz
vl &3}l o

2% 4o A] perovskite v 2] A siteo]] B F&
£ ABAHE W NOS| ABEL vehhgoh A
siteo]] Sro|u} Ba-g X|3A|7]H NO2J H3go] 3
743l dbdel Ced X A7] Aol B4 W
b avhd 34 g AL & 5 s

Perovskited] B-AF2}E2 ABO; 39 AL =
g F2E ER3 BAEEA As) Bo e
o o2 714 Azt F45E =43 Aol A%
steh apeba F4 o] 28 A Fs] MYl kA A
T e EAE HE 4 sloh Jonker F-(1953)
o] 2J5lH La,_Sr,0:0lA x=0.4 o]A}e] Sr& |3
AlFIE Aba HEe] X Ry Qv
Obayashi (1975)]] 2}5p LaNiO; AF3}E-& AbA7)
T FelME 300°C o] AellA AzL Abart HelA

lo oo e

100

NO Conversion(%)

—a— Lag Srg 4Co03
—A— Lag ¢Bag 4Co03
—v— Lag ¢Cep.4Co03

0 T T T T T T
250 275 300 325 350 375 400
Temperature("C)

Fig. 4. The effect of reaction temperature on the con-
version of NO over perovskite catalysts; NO=
1000 ppm, CiHs=1000 ppm, O:=4%, GHSV=
30,000 hr',
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Fig. 5. TPR profiles measured for various perovskite
type oxides calcined at 600°C for 12 hrs
(heating rate=10 K/min, gas mixture=7.5%
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Fig. 6. The effect of reaction temperature on the
conversion of NO over perovskite catalyst:
NO=1000 ppm, C;Hz=1000 ppm, 0,=4%, GHSV
=30,000 hr.
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Fig. 7. The effect of reaction temperature on the
conversion of NO over perovskite catalysts:
NO=1000 ppm, C;H;=1000 ppm, 0,=4%, GHSV
=30,000hr".
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Fig. 9. The effect of space velocity on the NO con-
version over LayeSrosCoosFes-0, catalyst: NO=
1000 ppm, C3Hz=1000 ppm, Tx=325°C, 0,=4%.
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