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KRR 0.3:1, Rebel B2 4 5124 500, 600, 700, 800 C.
PS4 4 Lag Ko 1Co05-S03-T £&4).
2.3 fENUFIEHFRAE
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Fig.1 Temperature parameters in soot oxidation
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Fig.2 XRD patterns of LaCoOj; calcined at different temperatures
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Fig.3 XRD patterns of La;_,K,CoOj calcined at 500 ‘C for 4 h
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Fig.4 XRD patterns of La;_,K,CoOj calcined at 600 ‘C for 2 h
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<t<1.0 WA W BB S AR 45 ), 2 t=1.0 i, &
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Tl £ 1 LaCoOs 7EARIURIN A S5 AH, il i 4 A8 RS e
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FETHIR B K o BB, AR sk 499.80°C, AR
601.26 C. SEhp R MAE N 122.84 CHIRE 10.31%, I
T PR B PR 7K 43 BRARG I S AL IR i B, 122.84~274.56
CIHZREE 13.52%, Al s i (R IR P 28 DL I3
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Fig.5 Soot oxidation performance of La; K,CoOs with different
K* contents

£ 1 TR K& EHELT La-K.Co0-S03-600°C X 7% R
PRI RE RO B2 MG EL AR
Table 1 Soot oxidation performance of La; K,CoO3 with
different K* contents calcined at 600 C

X T?(0) T (O) Ted?(C)  ATV(C)  Cow” (x107%)
ACY 432 577 >650 - 4830

0 260 384 455 195 12314
0.05 251 375 415 164 15501
0.10 233 337 410 177 14693
0.15 239 328 413 174 10434

Note: 1) Activated carbon; 2) Ignition temperature; 3) The temperature at the
maximum combustion rate; 4) The temperature at the end of combustion;
5) Tena—Tig; 6) The maximum concentration of CO5.
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% e et JSE R {4 AR TR (1) 45 R RO A VE e A2 7 AR 4
KIsEm, Bl 6 Frn ke KBah x=0.1. Ak
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800 C x| AHBEREME RE M I LU, % 2 WARYE CO, 4=
Fs e A A R R IR B S 8. CO, B KAk
ORI, R e R, AR R R R R I
(Tig)~ B RIRIGE IR L (T )~ IR EE (T ) RS U
FE T 1 (AT) AR I HH 58 Dk B K a3, 500 C R e
B AL T R T 3R A A BRI s B i el 82 1)
e, YRR R T B MEGE, 600 CRIBEIFE M
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Fig.6 Soot oxidation performance of Lay 9K, ;CoO; calcined at
different temperatures
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Table 2 Soot oxidation performance of Lag9Kq;C005-S03-T
calcined at different temperatures

Calcination

emp. (C) Te(C)  Tuwx(C)  Tew(T)  AT(C)  Coux (x107)
500 287 433 489 202 11180
600 233 337 410 177 14693
700 240 343 387 147 17324
800 261 350 440 179 14434
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Fig.7 XRD patterns and particle size variation of La; ,K,CoOj; calcined at different temperatures
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4 &2 @

(1) N -EE e, LA 2 A7), BALE
600°C il £ L 2B QK A B R 45 R i)

(2) KB La,K(CoOs RIIMEMFIN A% 2T
HH IR R M ARORE AT B0 e A R e e . o KT
x=0.1. Fibeili & 700 C b1 e B .

(3) #2J7HHN LaCoOs REGERH" 1) =il As e AH, TF
T RERIELE RGN KB A i o (L S R 1R 454
HH 77 AR AR R 227 AH.

(4) FEHHREGHIRIE NI SRR Lay K, CoOs (1)
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A PERE R W BEK.
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Preparation, Structure and Soot Oxidation Performance of
Nano-scaled Perovskite-type La; xKxCoO3 Catalyst

LIU Shu-mo, WEI Ji-ying, JIANG Feng, ZUO Min, CAI Bing

(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: Diesel engines are currently facing serious challenges to reduce exhaust pollution, especially the particulate soot, which is
harmful to human beings. Simultaneous removal of NOy and soot has been studied for the past two decades and perovskite-type LaMO3
(M= Co, Mn) proved to be an effective catalyst. In this work, a series of nanostructured K'-doped perovskite-type La,_K,CoOs catalysts
were prepared by sol-gel method using sucrose as complex agent. The influences of K™ doping and high temperature calcining on the
structure and soot oxidation activity of the catalyst were studied by XRD and TPR techniques. The results indicated that nanostructured
perovskite catalyst with single phase formed at the temperature higher than 600 ‘C, and it showed much higher activity for soot oxidation
in the mixed gas of NO and O,. K' could be inserted into perovskite lattices, enhancing the phase transformation from cubic to
rhombohedral structure. The resulting phase was more stable at high temperatures. The catalyst of LaggKg19CoO3 (about 30 nm)
calcined at 700 'C with rhombohedral structure exhibited the highest activity for soot oxidation in 0.5% NO and 5% O,, which led to the
low T;g and T,q as 240 and 387 ‘C respectively, almost 200 C lower than the temperature of soot combustion without the catalyst. In the
reaction system of soot—-NO-O,, both the crystal structure and particle size of the perovskite catalysts were most influential, and the
rhombohedral structure together with small size perhaps was beneficial to soot oxidation.

Key words: diesel exhaust; soot; catalytic oxidation; perovskite-type oxide; sol—gel



