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ABSTRACT

Pirovskite-type catalysts were used for the reduction of nitric oxide with carbon monoxide as
an alternative to precious metals, current commercial catalysts, for the neutralization of aut-
omobile emission gases. The perovskite-type oxides in the form of ABO; and A4,_.A’.BO; were
prepared in the laboratory and their structures were confirmed by X-ray diffraction analysis,
The activities of catalysts, redox reaction mechanism, and reaction kinetics were studied in a
batch recycle-type reactor.
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Fig. 1. X-Ray Diffraction Pattern of LaCoOs

Table 1. Observed Spacings (A)and Intensities
from LaCoOs powder.

20 d Intensity
29.3 3.82 M
41.7 2.721 VS
42.3 2. 681 Vs
51.9 2.213 M
52.8 2.181 w
60.9 1.911 S
68.5 1.721 vw
69.3 1.701 Vw
76.2 1. 568 M
77.6 1.545 M

VS : very strong
S : strong

M : mild

W : weak

VW : very weak
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3. Thermocouple
4. Temperature Controller
5. Relay
6. Slidac
7. Digital Thermometer
8. Rotameter
9. N Cylinder

10. Gas Mixer
11. Micro-tube pump
12. Mercury Manometer
13. Gas Sampling Point
Fig. 2. Batch Recycle Reactor of
Tubular-flow Type

518t B3t H|20¥ H 45 19821 8 ®

71¢l 100mg o MBS TSl BEEY LT
o Aty < (Kao Wool 1400)S FIBAAA 18
B MBS Biiksksivt. RERE TRERE
ol Y KFES #HB¥ (Chromel-Alumel)E
WEAAAN KERES BERERY BEREG
W fEAslke mEst o

KIES 1A 717] did]l KIEERE %24 A
o] REER AEY 7teg stz ErtE s
=2 HHrstd MIOF dehaA S A7A o
40 of] EFE BEAACH. oheell KRk
EHE RS KER RS EEe] Shifac
3 A ERE HAsI sz Ye BHEL
aEs BRF KERR oot A Uikdt
drb. BREAA sUET —EMLPEs BibE
o] —TES KESERBS AT =58, BEF
= E RS KEREGWS 82874, 7
zagwEaztzs FEpLS @] —Edt
A HAde7tE BRT chdd KEREZA &
m#kste] KES MBIESHAeh

2.2.2. REESH W £5me S

RIEHES BLER, —MLRENL £RY
Bo &F, mBMLER, TELRE Fold4 st
cazvtE o) SEEERG R (TCD) R 4

& Fa9ch, slrazeETe=s A HM
#'E 2+ Molecular Sieve 5A & (RISt B
#, &K, Mlsk, —mLrsRe 5B wTEE
#}gla Acitive Charcoal & f#ERSl i+ &=
F+BeEFR+—mLKE, TEILKRE TiEt
&R ST wEgsk ek

2.2.3. REEMEH

MILERE —MLKER BxrAsle 58
K e T A RERE, REHES
W, MRS MR Solrt

—fhel JEEEST ABO; <l Perovskite # fg{b
kel 4 B7F Co, MnQl F87F iHiko] #sH
the #HEvd wmebA K gl A s Bt
Co ¢l Co Perovskite == LaCoO; La;_:M,CoO;
(M : Ba, Sr)o]a. B7} Mngl Mn Perovskite
= La,_-M.MnO;(M : Ba, Sr, Pb)gls] «7]14
x 9 zr-e Co Perovskite & x<0.6%, Mn Per-



Perovskite ZIAGMO] K3 —BILIRFES BMILEHM B{LRTRE 249

Table 2. Reaction Conditions for NO
Reduction with CO

Initial Concentration NO 2.8~3.2%

CO 6.8~7.2%

N: Balance

St. Stzel 5mmg X 10en.

109mg, Powder

Reactor
Catalyst Packing

Catalyst Activation 350°C, 1hr
Space Velocity 6/(STP)/hr. g-cat
Reactxon Tempﬂrature

253~462I°C
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3.1.1. Co Perovskite
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Fig. 3. Temperature Dependence of Activity
of Lao.ssBao.1sCo0s for the Reduction
of No with CO

260°C, 310°, 360°C, 240°C
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Fig. 4. Activity of Co Perovskite for the
Reduction of NO with Ca 360°C
Lao.gsSro,15C00s, LaCoOs,
Lag, s5Bao.15C00s
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3.1.2. Mn Perovskite

Lao.7Sr0.sMnO; @tk x. Co Perovskite o)
upab7bz 2 Fig. kel zhe] RHER
EErt s hnEra2  #ifizse) igfjus}gi_grri, Lao.7
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Fig. 5. Temperature Dependence of Activity of
Lao.»Sre.sMaQ; for the Reduction of NO
with CO

260°C, 300°C, 360°C, 420°C, 459°C,
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Reduction of NO with CO at 360°C
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Fig. 7. conversion change with Reaction Time
for carbon Monoxide Batch Recycling.
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Table 3. Binary Power Law Correlations

251

Power Law Exponent

Reaction Rate Constant

Catalyst —
NO Cco k(260°C, *300°C)
LaCo0s 0.44 0.56 40 hr-!
Lao.ssBao,15Co0s 0. 17 0.36 4.8atm %8 hr-!
Lao.7Sro.aMnOs 0. 66 T0.45 11 atm®%hr-!
*Lao,7Bao.sMnO; 0.85 0.13 85 atm %% pr-!
Table 4. Binary Power Law Correlation
Catalyst: Lao.gs Bao.1s CoOs
Power Law Exponent - -
Tem;:erature — ————— Reaction Rate Constant
o) NO Cco k
2 6 0 -0.17 0.36 4.8 atm %8 hr!
310 0.54 0.4 8.9 X 10 atm %% pr!
3 60 0.62 0.86 1.4 X 10%atm™%48 hr-!
Table 5. Binary Power Law Correlation
Catalst: Lao.7z Sro.s MnOs
Power Law Exponent ‘
Temperature S— Reaction Rate Constant
Y] NO co k
2 60 0. 66 “0.45 1.1 X 10 atm %™ hr!
300 0.28 0.16 1.77 X 10%atm ®5 hr-!
360 0.55 1.68 1.23 X 10'atm™t# hr-!
4 2 0 0.65 2.6 4.13 X 10%atm™*% hr-!
Co Perovskite &} Mn Perovskite rel] 4] 7§ WR2 iR
o) MEE BT 4% FUHRA Bk ER A1, E!EE*?: e s Bty 1
2 ksl B Table 34 &= wkel 2ok BE el A (3-3 I PIEEEE UL ES o
260°C ol 4] LaCoOs & F{b2x kel —ER{L IR el A RITEL ER{Lh E%J”I'H (2] (31
Hal 5 REE Vel e, LaossBao.1sCo0s = —M)%& 24 G-2):3 2 =
Mool HaA B B, —MLkEA B Heol Nuw 2 1055 A S 3
A [ge REE vebdch 260°Cel A Laos Zho] E’“lb S37F ERMEGES L] = (S
Bao.sMnOs = ERfbzssgel HeiA BY ki, — AY X e Ao ® ok
FR{b el He)A 12 REE vebi =, 300°C R —[ERERE A A R
o] A Lao.7Bae.sMnOs &= FifbzH el —Mbinsg BRAE Lol A MR st dis] W=y BITE

o HAA B SmE e,
919 1, B KT WEoR RIS B
fessksh —RIENTE 2 Wikl T 8
Sye 2 BEGAA® 1B KME debd K
m] Wi @A) MER ) HES thEd:

CO-—DCON’S(OJL M—-[]—-M (J 10)
o} o) MR MDY Eis M- L

— M) ‘gv%& -2 (3-3)XY TE
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