5512 ) x o o % = il
2004 % 12 H CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.20, No.12
Dec., 2004

£ CeOxZrO, FAMMA La,O; &8 Pd Z3UEN F 1ERERIIEH

HFERE2 O EREESY SEHAED o & EHMR RIMAE' EFER!
(EMTEEAEDEMHFRALPNER TR ELERE L AL IR T LIERFRAT, L 200237)
CraXxFhEzEMAATEFR, LY 214036)

Rk £ T Ce0y,-Zr0,-La05 & A E ALY , H XRD #1431 (TG-DTA ,DSC) .BET 35 1 #1 \H,-TPR % X} & Wi Af d 8 47 3%
IE,WF5E T La,05 BIINART Ce0,-Zr0, FIEAE Pd/CeO,-ZrOy/y-ALO /M &5 B G A A0 ) 1 B AR AR e PE 32 . 45 3R W], 7E CeO,-
7r0,-La0; ', La BUAFTEREFE #E CeO,-ZrO, B VA IR B8 J5, 2 @ W 5 58 1 5 78 Pd/Ce0,-Zr0y/y-ALOs H A La 45 ) F 44 & 4 4k 571

R PR E e BELIE y-ALO, TR Wil T 19 AR E% 9E— RaE ALO, S5 M RFr Homi iR AL, 7E 5 &R Pd a1 ¢-

LB &M, 2 T Pd/Ce0,-Zr0,-Lay0yy-ALOy/ W 65 B Z A AL 35 X CO \C3Hg A1 NO, Ay = 350 # b i b 15 1
£ I S b A A R0 14 AT R R R S f R

Ce0,-Zr0y/ALOy/ ¥ 55 By B A AL ] PN A Lay0, /5,

ZEHERY, TE Pd/
£ 1000 C&fL 10 h )5,

CO .C5H; Fl NO, ¥4k B BRIREE (Ts,) 23514 330 °C.350 °CHil 380 °C.,

ES: 5o v-Al,O; Ce0,ZrOxLa,0, EiA
NES. 0643.1 0614.83
0 51 &

REHRR KRR G E 2RI —, Hififk
FAL By o AT IR B, R BRI G HE TG e
BRGEAR, IEHOR )2 o IR G R AR L
e = A . B IR B A AR y-ALO, IR
JEFNTEPEZH 530, y-ALO, A2 BA R i A7) 1Y) H AR
TE il S5 y-ALO, o R B | A B 25 A0 1 3F
BRI K & &y — .0 BFE & T
AT R, HIE 325 y-ALO, FUAFa ETE— H & =
AL BT Y S RIME N 2 — RS R R TR
v-ALO; FlIIA Ce0,.Zr0, BaO MgO %55 1k 4 ] LA
P e FLRARR A PR i B 2 AR Ak W I AR X 4
y-ALO; BT i i 58 45 At i S e 1 B — o I g
HEAE I R + La $84% CeO,-Zr0, [ 1A | 7] 38
i = E A A 5 ALO, MR FITE W28 B gk
A2 | DT BEL LR 55 25 75 v I N A 3R T A
FEE ALO, MEH, (B F24 084S 58k
(R RR B AR T ML 35 R 2 4 3 7 T A R 58 B A 0

AR SCR R A5 AH LA BT g L B — A v R A
e AT X 4 5 g SR BS54 T La,0, B0PE CeO,

Wk H 181:2004-05-24 . Wofs ki H 11:2004-07-26,,

=RELH La H91EA Pd 4L 5

-ZrO, [ % & |, 3@ 33 XRD .BET . TG-DTA .DSC .H.-
TPR % )53 W58 T Ce0,-Zr0,-La0, =J0E & E 1k
YIBIAEFERT y-ALO; 1Y 22 1Pk BE 45 /0 1 it 4B
71 H R T A PR RR A R M, O T 5 A o e o L4
AR B 25 P98 T CeOZr0,-La05 B A %A AL
XL T = RPE BE Y S

1 RBES

1.1 Ce0,ZrOyLa,0, #l &

% CeZr:la=1:1:0.06 (mol), ¥tk 2~1it & M
Ce (NO); -6H,0 (99%) .Zr(NO), -4H,0 .La (NO); - 3H,0
BT RETK, HIBURA W, EmPE T A
3.5 mol- L' W EU/KIFEW E pH=10, 4 MM ULIEY 2
g, JFHEE FRERZ 120 CTH: 12 h
JG#E 550 CH 2z PG4 5 hy R B 2 80~
140H % H .
1.2 fELFIH &

HWIKER AT K Ce0,-Zr0,-La05 5 & E AL i 2:
13:1 5 b (wt%) B BT R IR A, B FE S 48
hJe , FH AR R R 19 A pHL AL T 3 ORS B2 3R 3 10
mPa-s J& K 5 A 5T B % AR (BT A 62 fL/

T R R T3 4 (No.0123nmO025) Al 15 71 )4 % J& 3 4 (No.033012001) % Bl

* il IR A . E-mail:gzhlu@ecust.edu.cn;Fax:021-64253703

A AT D44 2 WL 00 A, R B 5 D 1) B TE ML AL A R SR B AL



%512 1

P VP4 AR CeOxZrOy A LayO, % 3% 51 P = R0 Ak 70 1 e 1) 7 - 1391 -

em?, @ 20 mm x 20 mm) iR W ) FIRGIZR , RIEA
] i) £ 38 i 1T L 2 UORE, 4 120 CT4: 2h J5
SR BURIR T 1.22% W E K Pd W, T4 )5 76 600
Chibe 4 h, 748 Pd R EEHIE 1.0 g- L7 5
B e AR B AR AL AR 3R O FE 120 CF gk
&, WEREE 120~140 B, FH SRR B 5 R ok
B Pd W, TG TE 600 CHi5E 4 h,Pd 191 37
[Fi) 2 5 A e 3 Bl A

1.3 EUFRE

BET & ifi 176 ST-03A 7 3 1 AL AR I 22 X |-
I N, AW R B, Hy, 200, XRD 23 #77E Rigaku
D/Max 2550 VB/PC BV HE 4> [ 5l X I 2 AiT S 1
M 5E ,CuKa SRV (1=0.15405 nm), H i KL HTE
(100 mA,40 kV), 3L H 20=10.0°~80.0°, £ K
0.02°, AHMR AT AH R B AF R 80 A0 TR & KIS IRA R
KULTE G W78, 28 120 C T4 12 h J5 , 16 £l [ 7~
NETZSCH STA409PC/PG #3 #r 4 | 22 TG-DTA
A DSC, TAES A R E 4l Ny, B b 19 i A RE 1 2
JPFHRIE I (H-TPR) 85 ] i e 10 AR 547 R AEY, H,-
TPR 5250 [F] SCHRUY, 75 5% sl g0 78 KU AL A
BUEFEAT, P75 P IR 35 B AR o o 75 s A 0
Ce0,Zr0,-La,0, 1 )2 5 AL BAR Y 255 53 B

R v 2y e . HE 2 2L 80 mL - min™
(14 378 748 FH K o il € 67 38 7% Ce0,-Zr0,-La05 1R 2 11
W83 P AR 5 min S5, A A IR G AL, 7E 50
W R F PR3 20 min, BOH BT FRE A
PR 5 PR IR AR B R A

RV J2 BT AR b 1 R AR T S AR
1E 500 CHRIE 1 h,750 CHRE S h, R H G AIH T K
SERRE, PPAR R A PR S IR R TR R T
it THRLRZAE SR I S R 1R SR I e
JE AR AR,

L RER A R VAT Dl NP 7 A B WA S8 A
A 9070 B AH AR, CO (SA F3 1 43 25
FE,RiA2 60~80 H , KK 2.5 m, B4 @ 3 mm, ¥ 5
RIUFH LA )t TR 5 I 2, CHo(GDX 43 B4,
kif2 80~100 H ,#:1H 2 m, F A2 @ 3 mm, #1 5 R Y
T ) A OGRS T 2 0 72, NO, (Porapak Q 43 5
HE B4R 80~100 H ,HE K 2 m, HA2 @ 3 mm, # B
T8 ) H HL A AR A DU A0 A Pl AP G AR
17804 Ab B N SR AL B R . CO 3.0% ,CHy
10.8% ,NO 5.0%,0, 1.5%, N, J Vi<, HAb2# it

He A=1,7%5 3 VS=250007",
2 HRS5VR

2.1 Ce0,ZrO,La,0, W RERR 3

2.1.1 VLYK TG-DTA

TG-DTA Z5 R WL 1, 78 TG th4k b fF1E =1
K T B . AE 200~460 CK R K, 1E
460~1 100 CHYKRH A5/, HFE DTA £k bk
PIERK . TE<460 CHIAE G B AT Al I P Tk
FETHHB oy R I 2 (B (R B K S B, 7E DTA i 4k EA7FAE
AFE B AU () , (H SRR B /N2 0 33.05 - mg™)
TE 460~1 000 °C 1 2% 5 ] I3 A F iR 1) iF— 20 i #2
B (R EARY 58 2 50 R E ALY )RR B [ 5 AR 1 T
AN AR, 7E DTA 4R b 30 K I (b)),
RN 860.2 J-mg, AN I R A K EORK
16.82% , HR K E % 17.01%.,

105 0.5

160 00
(@ mass change: vl(:;(ﬂ% 205 S
< 95 ™~ b
~ 1.0 =~
e =
90 o
15 &
mass change: -2.27% ~

85 20

mass change: -0.48%
80 -2.5
200 400 600 800 1000 1200

temperature / C
1 HEPUEWS 120 C/12 h T 5 7E 4 A A0
TG-DTA # &l
Fig.1 TG-DTA curves (pure nitrogen) of the co-precipitates
dried at 120 °C for 12 h
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Table 1 BET Surface Area of Alumina-substrate Suppored with Mixed Oxides
BET surface area / (m*-g™)
sample loss of surface area / %
600 C (4 h) 1 000 C (5 h)
AlLO; 220.2 25.5 -88.4
8% Cu0/Al0; 134.3 5.9 -95.6
8% MnO/Al0; 131.5 6.5 -95.1
8% Co0/Al,05 144.9 17.7 -87.8
5% La,05/ Al,O5 210.2 63.2 -69.9
5% Ce0,/ Al,04 180.1 30.1 -83.3
Ce0,-7r0,/ ALOS 136.5 51.0 -62.6
Ce0,-Zr0,-La,05/ ALO; 135.5 67.5 -50.2
Pd/ALLO; 231.7 28.5 -87.7
Pd/8% CeO,/ Al,O5 159.5 30.5 -80.9
Pd/Ce0,-Zr0,/ Al,05 168.1 50.5 -69.9
Pd/Ce0,-Zr0,-La, 05/ ALO5 170.9 69.9 -59.0
: CetZr =1:1 (mol)
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Fig.4 DSC curves of Al,O; (pseudobohmite) (Fig.4-A), Pd/CeO,-ZrO,-La0,/ ALLO; (a)
and Pd/ALO; (b) (Fig.4-B) in pure nitrogen atmosphere
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Fig.6 XRD patterns of Pd/Ce0,-Zr0,-La,05/ Al,O5 calcined
at 600 °C for 4 h (a) and 1000 °C for 5 h (b),
Pd/Ce0,-Zr0,/ Al,O5 calcined at 600 C for 4 h
(¢) and 1000 °C for 5 h (d)
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Table 2 Properties of Vibration-resistant and Heat-resistant of the Coating Containing

CeO,-ZrO,-La,0; on the Ceramic Honeycomb

samples

after ultrasonic vibration loss / %

after thermal shock loss / % total loss / %

Pd/Ce0,-Zr0,-1.a,0; / ALLO5 / ceramic honeycomb
Ce0,-Zr0,-La,0; / AlL,O; / ceramic honeycomb

commercial there-way catalyst

1.8
1.9
39

225 243
21.3 232
28.3 322
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Effect of La,0; in CeO,-Zr0O, on Catalytic Performance of Pd-only Three-way Catalyst

JIANG Ping-Ping'? LU Guan-Zhong™' GUO Yun' ZHANG Shun-Hai'
GUO Yang-Tong' WANG Yun-Song' WANG Xing-Yi'
("Lab for Advanced Materials, Research Institute of Industrial Catalysis,
East China University of Science and Technology, Shanghai 200237)
(School of Chemistry and Material Engineering, Southern Yangtze University, Wuxi 214036)

The Ce0,-ZrO,-La,0; mixed oxides were prepared by co-precipitation method and characterized by XRD,
TG-DTA, TG-DSC, BET surface area and H,-TPR. The effects of La,0; addition on CeO»-ZrO, and Pd-only/y-
AlLO;/ ceramic honeycomb’s catalytic performance and thermal stability were studied. The results show that the
La,0; addition in CeO,-Zr0, is beneficial to promote the reduction of Ce0,-Zr0, solid solution, to improve its oxy-
gen slorage capacily, o suppress transformation of y-ALO; into others, and further to increase the structure sta-
bility of alumina, thus keeping the high surface area of catalyst. The three-way catalytic activity of Pd/CeO,-ZrO,-
La,05/y-ALO;/ ceramic honeycomb was measured for a simulated exhaust gas containing CO, C;Hg, 0, and NO,
when the loading of Pd was 1 gL' on catalyst. It is found that the presence of La,O; can improve remarkably the
low temperature catalytic activity and three-way catalytic performance of the catalyst. Over the Pd/CeO,-ZrO, -
La,0;/y-Al,0;/ ceramic honeycomb catalyst aged at 1000 °C for 10 h, the initial light-off temperature (Ty,) for
CO, C;Hg and NO, was 350 °C, 355 °C and 380 °C, respectively.

Keywords: y-ALOs Ce0,-Zr0O,-La,0; solid solution three-way catalyst effect of La
Pd catalyst



