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Compounds having oxygen vacancies were synthe-
sized, and the influence of order-disorder transition
of oxygen vacancies on the reduction of NO, to N
was investigated. Brownmillerite-related compounds
BasIny0;5, BasY,0y and BaLa;O, having oxygen vacan-
cies were synthesized. Ionic conductivity and the cata-
Iytic activity for the reduction of NO, to N; increased
at the temperature of order-disorder transition of the
oxygen vacancies of BayIn:05, BasY,09 and BaLay0,.
And it was found that the catalytic activity by order-
disorder transition of oxygen vacancies is hardly
influenced by the coexistence with oxygen or propylene
(CsHg). From these results, it was clarified that the
catalytic activity for the NO, decomposition reaction
appears at a lower temperature by controlling the or-
der-disorder transition temperature of oxygen vacan-
cies. Moreover, it was suggested that the oxygen vacan-
cy is an important factor in the reduction of NO, to N,
and the diffusion of oxygen vacancy appeared at the or-
der-disorder transition temperature.

Key-words : Brownmillerite, Reduction of NO, Oxygen
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1. #
TS5V IFT 5L b (ABOs) ILAMIE, BREXKED
BR-BREFER LR TLENCTHS. COBBREYE
IC AyBoOs BULAH DR RARI A Fatp SR T2 A b
O HT G~ BB 55, & OLMLIC W ERFAL L7z
WG & o TA A VEEEHESZE L[ LT 5 LA
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BHA FDOAFVEREKELT DI I X VEERKMED
R -EEFEBRE AMERMICBTT 52 20, BYA
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HiCit, BERGOBRF-ERFEBRZHET 5 2 L2
BeThH BT L HWE LD,

ARG TlE, BRKMEOTRFF- BRI 2 FIf L7 4
TV EEREOR L ERRILY (NO,) DS {ER X Ok
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WCEERBRA S A0 C LICER LT, MRBEATICER
FERMAEA LI bEH O NO, S FERIC O WTHRR L,
R MOMF-ERFEBRUA 2 V/EEEE L TR
HEAFE /KOS 7 ¥ ORTF 5 NO, HRIERIC ED
ESKEE LTV AEBICOWTHRE LD THRET 5.
2. EEAHZE

2.1 HEHAR

RO EBRFESBZFIR LA 4V EERS
B b 2% & LT, BagnyOs, BazY4Oo K UF BaLlasO4 %
iz, ThbORBORBEITEERICR LIcTEDY &
FETH 5. BaCOs ¥R (BHEAFEHATRE, ME
99.9%), Iny03 ¥k (ERE(LEBFFRRTHL, #EEE99.9%),
Y:0: K (i e mel, ME9.9%) XU
La;Os 3K (3 v A LEH) #FRHCHWTR—IL L
R DEBRES LBER L. CORSHRE—EnE
TR (98 MPa) L, 1673 K, 4h 225 it Ar ZH
ST B\ CEROBER K & BER 3 5 UBBERIERIC L D
VESBL L 7=, 4512, Bas¥yOp K U BaLaOy 13 RIBH:AE W
7o®IC Ar FRRICB W TERET- /2.

Fiz, 5 LTHLNARYORED X fREH AR
L Dfro7e.
2.2 1#MGEEESE NO, HREREE

A A EEEL, BagIngOs, BasY, 0o & UF BalayOs (E
FllmmxEX 1mm) KOWTHE L. ASERETR
BOBEICBE IS, 123K THEEMfIAE LIE, A
V=X VAT FS5A = HWT, L2 WmTFEIC K
NAT3~11T3K DR EEHFE T, BREESBIIEIT LSV
V& ARHE LA A VEEE R L. APFFIC
BWTil, AEERICEWTIL, Flxf VE—XVAD
BEZLZHETEY, BBREECST SEEEOELD
EBRiorz0MSERER LD, EHEEAV
v — & ADORE BB TIE T e FRARIC 1 A2k
DA EFmONG E Lz,

NO, R OPE T, KIGHFERHIC X0 E LR
208 v ¥ 2 TR LCHIERRLE Lc., /2, ZOR
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1048 NO, B RISIC BIE S ARG OBRF- BT EBORE

B AR EICTIR L/cth, ' EE SRR IR
DA, RISHAWE T, FIEOREIC I\ T NO, #ik
RrPlE L. NO, BALROBEEIE, [ F ViEHEE
DELERG L THRTE 5 L1, KRB BV CHlE
BEOLRE & AEEICE T, 305MEE LK, &
ERBEOEAEBE L. RIEH A& LTk, NO (1300
ppm), Oz (40000 ppm) K UF CsHg (800 ppm) #ZhFi
He THRLUTHAB L HDEZHAW. FIEOHEALAEDE
DRIGH AT BA L7, SV (space velocity) 2500 (h—1)
DOWECRIGEICTE S /7. RINHBO T AEEF, NO
B U NO, I 2\ TiE NO, & L TNO, 5 (Best Sokki #-
%1, ECL-511AS &) Z#H\WCHIE L7z, £72, §TH
HBHZOWT, NyO ODARIIHR I NP 722 b
NO . ' NO; #NO, & L CNO, B {L K % EH L 7.
CsHe DRBEIC X A8xMLlT Porapak Q % 7 5 AT W4
Arznw< 75 7B (AEERSE, 163-5052F) |-
ORI ABEE#ERE L, NO, ZERIIL TR
I &% NO, BALE % & - Tl L7z. %7z, CsHs DERAL
KiZ@RCEEH L.
NO, /b3 (%) =[(NO 1 —NO 1 out) /NO yin ]

%100 (1)
CsHs 1l (%) =[(CsH 61a—CsH gour) /
CsHgin] x 100 (2)

CCT, NOun FEIRKRIGE A BICIF 5 NO, BE
%, NOyou FEERIGE M OIC 1 % NO, BE %,
CsHem (TBEERIGEA DI B 5 CHs BE K U
CsH g out EEER UGB DT 350 % CHs BEA# T h 7
nEv.

3. WRRUEE
3.1 BRRRMEOF-EHFER & NO, SRR DR

%

B 1 iC i AR BEEIC 35\ THBL L7z BaglngOs, Bag Y409 &
U* BaLazOy BEfE A D 4 A VIEBEEOREELERY. &
PRI TAHBE LR, WIFhsBE—HTHD,
BaylnyO5 131073 K, BazY40y 11598 K, BaLa,O, 13548 K
TIENENAFVEEEORAR kA EZR L. 20>
%, BaslngOs KU BagY,09 1d DTA-TG OHEIERKR» 5,
FRERUBERFFCZNZENEEZ L2 DY, B2ioRd
L2 DTA DY —7 %, FRIFCIIREY—7 2 LT,
BRI —7 & LUCEM . A 4 VEEERER
121, FEREE TR, DTA OREVY —7 AH N AEEIC
BWTC, 4 A VIEEEOB PR IN, BEEE TN
LIEmT &1, BB —7 RBEALBEECENTL YV
CEEOSBEELPER SN 2D, TORBEA
F/EBEOEL, BRERRMBORF-ERFEBICHR
THLDTHALEEZOLNS. £z, Bala,0y DEEIC
1%, Bz DTA O LIZHERE I N b - 72, REED
FLOEBARETH B L &, BEROICE L BismEn
DT —Z A I VNEBEREERD DIEEILT 2V F—5
BaglnyO5 iICFFE LW FOEHM L, ThoBRRMBOK
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Fig. 1. Temperature-dependence of conductivity. [} : Ba,In,O;,
/A 1 BagY, 0y, O : BaLa,O,.
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Fig. 2. Measurement of order-disorder transition temperature

by DTA analysis. (a) : Ba,In,05, (b) : BagY,0,
T : Order—disorder transition temperature.

F-ERFERICARTELDTHLHEEZLND.
RO BRF-ERRFER & NO, 2@ IER & ORGR%
P ¢ % 72D1T, BaglngOs, BasY40p K UF BalasOy 1224
TRIGHAE LT, NODAZZHREBE S, NO, BRIz
WTHRR LR 2R 3 10”9 . BasIngOs K U BalayO,
O NO, LR, EBETOBER KSR RS TlamE
T &P o7, BREOBRRIEHERFL/RET
%, NO, $Z<4[:$%7>#<% Rtz Fi, BasY 409 f?iﬁ
BENC NO, ER{LE PR I N/, TOBEITEWT,
A T NEBEOBELITHIN T AEBIRE D623 K #8IZ,
NO, BLEOE L WA LEAERINZ. Doz en
5, NO, ZfFRAPBERBOBRF-BERFER & Bk
BfRICH B &m0, »OBBRRBOBF-EFRFE
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Fig. 3. NO, conversion as a function of temperature.
[1: BayIn,0s, A : Ba;Y,0,, O : BalLa,0O,, SV=2500h"1.

BREAKTIRAZETNO, 7 RIERAZRE IR SR
ELETIRLEBARETH S LPFho 7.

3.2 NO, HRRIERADEBFEHRICLDEE

W, Bl L7-BRRMEORF-ERFEREIC L RH
35 NO, ZBIERD, XETHTARSICE>TED K
S HER LT AP ERE L. ThETHEINTNS
NO, ZHBIER %#HB§ A& Tid, NO, H AIZERFE AT A
BEFET L L ZOHWERIRE LET A 8850 TW
. 57),8)_

X4 (a), b)) RU () iITizehZh BaslngOs, BasY,09 K
(f BaLa;Oy O NO D ADFEHSR, EBEOU —v/—V T
VIV HEET AR EEE LT, NOIL4 %0; &
BE&ELICEBKEUNOICA %0, &800 ppm O C3Hg %

B&LA-ERKTICEWT, NO, BILRAHE LR
ERT. WEROBAEILBWTL, NO&ELERIINO D
HZOEBZ T CHIE LR ERARIC, BRERBOBF-
ERFEBEREZRICKE A LT AERERL, TOME
B3I 2R ° CHs OBELZI W I B L2

Lizoiz.

DD &Enb, ERFLL-BEXGILADERT
DONO, TRVERAZHRHI®LIATFLEZ->TEY, BERX
fam T4 v L, RF-BRFEBREZETIEAI L
T, NO, 7 fRIEA R A IR LBELETIRSL T LH
THECH A L0 o7z, BIC, BaBEPICERETS
AR /R MDA A2 BN OIKBII I AT & » TR
ANZEWDIZ, FEFO NO, S BIERICIEFED SN
WEHAOEE ST RV E VWS BERAE LN/ LD L E
Zbhb.

3.3 BRBRISICHITIBFREEDHEEIVICDOLNTDE

2®

BiffiOmEL AT, BA LBEKXMKD NO, 5 #1F
ArREIELBIBOETIVER S IZRY. NO, 5 f#1E
FICRIFTHEXRFEOHREE Y & LT, Shin HidXm7 2
HA +EEE LD StFeOs, ILBWT, BERRE DI
SBOWBERNESAE LY, TOXRE LTS SBERMED
Bimid NO, 4 f@iEM: CEAEB B A0 LIEH L TnwAT &
»6, BRXMOKF-ERFEE LR TLEW T, &
F—ERFEEIC L D EBHF(L LR M RE LICk
BLEEZRELZSLOEEDNS (R5B3)RKR). %
7=, T HFWIR 2 & % SrFeO;_, EH LT NO O
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Fig. 4. C3Hg conversion, NO, conversion of (a) BayInyOs, (b) BazY,0y and (c) Bala,O,, as a function of temperature, respectively.

SV =2500n—1

Model gas composition; O : NO, A : NO+CsHg, []: NO+C3Hg+0,.
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1050 NO, H RIS BIE TR RO -ERF B OFE
NO Ny, 02 T, BERBOBRF-BHRFEBREZEICNO DN &
r AN 1esurface O NDEALRRE L, NO, HBIEAAEETAZ &N
<bulk R I N/,

)
Vo'
Vo (ordered state)

—— V¥ (disordered state) - (3)

Vo ¥+ NO —> 1/2N+1/20p% Vg vvvevees (4)

Fig. 6. Schematic model of surface reaction. Vé : Oxygen vacan-
cy, Vo~ : Activated oxygen vacancy.

FIRBE R LRSS, NOIBEXRBOTA MoK
EFL72DbB, StFeOs_, 1D Fe KT8 3 flid & 4 {fiic %
LS AEEBICLY, Fe RF2LET 252N, NO-
(ZtrBEVIAFV) BERTS. 2O NO- i N-O Eo
BEEPEN OB EPINTHHET S, EEELT
W5, APFRIZEWTER Lcb&#id SrFe0;-, @ Fe
KROND XD LRERFM%E & oW bEwThH 5 &
2o, EHEEBRXMEICRE L/ NO OETIL, EEMN
A HTHBIBREAICS 20, NOY (Z by =7 AL
V) LU UERB /2D, SrFeOs—, DA & REIC
NO* © N-O MlOfEE A5\ 2%, N-OBoEaniin
TNOWN: & O iU Tl 5D LHEERIND
(F5@)R). F7nb b REGHEE P LE T BRFERHE O
{LEDTREREEIZ L KA - OMBR P ERTHHL, 20
A ZNVERDET I EICLD, NO, 5 IR ERRN
CRETHIDEEZDNS.

4. B B
BT RMaEFY A V5T 100 NO, S BIER &%
Blc®AZ L HBE LT, BERBEOBREDIZOWTHR
ML, UTFomR%sE:.
(1) BayIny0s, BasY400 & U BaLay04 @ 3 EHEOILE
WrER L, BRRMORF-ERFEYR & NO, 5 f#ER
EDOBRICOWTHRE L. ZORE, NOETICEBW

(2) BEXMETTA VL, BRF-ERFERBRE Y
ETFTE®BI LT, NO, FBIFAZRBAIEHRE LI
TIRDLTEBABETH DT EDBGH -7

3) ABRICEWTER Lz 3BEOLEWDOET 5
NO, e, #{FETHEHFEL CHs DEELZIT FIC
BRE 2 ERAIC RSB A Z EBTRETH ST L35
7=

(4) EROBSEEIIMERBENICERFL LR X
DR EICHE L, NO 5MOMEESE LB Zkick
DEFANETT T 55D EFEZBNS.
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