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Y, BEUGRBRIG R FEA N LR &, BAENY
KR f o RIS, SR F SR AR BT T LUK AR 4
B (I A A2 4 SR e AR B AR Bk b, TR AA
[ VA< 5 i Ak 751 25,2 CDPF HE AL BE A8 Ak B4

{E il % CDPF /NEERS, B4 — 2 & My-ALOs 5
TR AN 25 B F /K B ] BB M IR 2, SNl 2 h
FEAHERE, ARIGIREE 12 h LG, FRBUERET 200
H ¥ H A 84K (0100 mm=x80 mm), £3iL 125 C/1 h
BT, SRJEHEAT 550 C/4h ke, RiF, &
TH5 CDPF A4 (1 7 W BHIZ Sl AR AR I 4% 18 5 4
(Pt:Pd:Rh=10:2:1) ¥ &N 425 g/L. E & Fe 03 IR
IXAR Fe(NOs)s CeOn T R A& Ce(NO3)s L il i id &
HIMEAC SRR, X 85 A Bk AT SR BUR R
SRJEHEAT 125 "C/1 h BT Ab B, DL & 550 CHIKRR
[l W 2 AL B, 15 3 5t & JRIKE N 425 g/L ¥ CDPF
ANFE, AR IR R i

AR R AR Bk T 2R S
—8, AR, EX LaOs HHATIRER, 1 EiRE
CDPF MIRFTHE, JF# M LaOs IREK KN 10, 20
F1 30 g/L (La,Os H) A 3K /& La(NOs); )« ot & J&
(Pt:Pd:Rh=10:2:1) ¥ E N 425 g/L. E & Fe 03 IR
IXAR Fe(NOs)s CeOn T R 4& Ce(NO3)s 437l B il B
ANF] LaxOs W FE B AL AR, XT CDPF % 75 f1 #k ik
AT EMRBRBIRE, AEHT 125 C/1 h R b
B, PLR 550 CHRIKE R EiR)E, 31902 10,
20 11 30 g/L La,0; ) CDPF /MkE. CDPF #£ 5 M {4k
TR 1 s

AR 78 32 2R F A 2 BELZ Ak 6t T 6 CDPF
WEEAT R IR K RCEA AL . B SRIR S RS
AR 2 A SR AT IR & 5 IR e R R RN
AT = A, n O IR S SRS R B R
AL BAl, PR K S RS, W RIERZ
W AR KR B 5T PR S AR I HE R S Sk
TR FEAL AR JREESY 750 °C: WA 20 hs
I 40000 hts SRR R0 7305108 10%
02+ 5% CO2+ 10% H20, No NP1 . 15 %] Al-Fresh,
Bl1-Fresh, B2-Fresh, B3-Fresh, Xt M )& 1k £ 5
Al-Aged, Bl-Aged, B2-Aged, B3-Aged.
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2.1 XRD #5347

AR50 K FH 18 [ A 5 78 AXS A ] D8 ADVANCE
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EFEMPIAE . 2. BRSHEEE. K
URFEATE CDPF LM AL FRIRE &, 158317 CDPF HUFE,
T ARUERE S AR, IR, BT B
FRE S AT 43 DR, B 0.5 g BF B i FRR AR RE SO
IR T A VT TR P, A EBORE o R B o T B B AR A
P, BUSE BB RIEFESRT, 2 R0 AR
P, RECPEEFE SR, ARE SRR S8 A &
BAPIE R . PSR &L fE, ROy g A7 kil .

Bl 1 TR N5 4% 100 20 A1 30 g/L SRR FE Lax0s
K Al B ERE S, Bl. B2 A1 B3 & CDPF #ifif 5& 1k
FESL ) XRD & . Bl. B2 Al B3 ¥ FE 5 ) XRD i
BH, 7 10°~11°, 17°~21°F1 25°~30°Fff i H BB & 1
FEAEAT S U A%, 43 ol b 53 A8 o e 1) R AU W i3 AT b i
WA av b Ml co K MDI Jade 5.0 #F % XRD i#
BEIEE TR R, S0 PDF bR A, S0
t LacOs W AHAFAE, TBCA R Pt Ak g AH, Pt P )5
TE B 2 T 1) % 780 B VA R I B 2 o0 A M, TERA
F T R I B A BURPIR A R0 — i JC 5 S B8 1 22 ) 45
AT RIEAEDY, 5 KB 4% La,03 [ Al-Fresh £ 5 AH
b, BE#E LaxOs B4R N, Bl-Fresh £ & 4F1E
I 5 6] /N £ BE AR A%, B2-Fresh £F it 7 18] KA FE (4%
B3-Fresh A it [a] /)5 1 FEAmi#% o B XRD 1% & W fi7 3T % B
W, FEAEAT 0 ) K FE AR S, AR R I b A% i
a5, I SER N, LaOs BARIKREE N 20 /L 1) B2 ¥
st B WA 4 e 3 B ] S5 161, CDPF 3 AL RE il B4 A0 T
g 77 S UL PR o S TR 5 3 B R Sl AHEE S 0 T3 R A
SRRV AT AR AL, RIKCA dy e BT £ [F)AE 21
MDI Jade 5.0 #FFX%F XRD 3 K EHH TG R, S
H& PDF bR R v, BRI La.Os WAHAAAE, 5oBris
FESMARLE, B1. B2 A1 B3 Z A0 AL A REAE I AT 32 1) K
FAPEAmAS , I E ACHRE S I SR A ISR, o B S B0k /S
BE#& LaxOs 54K N, dv e A1 £ RFAEAT B U&7 K
19 FE i #5255 35) 52 5 PRI PR 1S e 34

&1 CDPFHEREAFANSSH

Tablel Catalyst componentsand carrier parameters of CDPF samples

Sample Main catalyst component Main catalyst load/g-L!  Co-catalyst component Co-catalyst load/g-L!
Al Fex03+Ce02 20
BI 20+10
Pt:Pd:Rh=10:2:1 425
B2 (Fe203 + Ce02) + Lax03 20+20
B3 20+30
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Fig.1 XRD patterns of fresh and aged CDPF samples

2 s NS 2 A0 CDPF K 5 1 5 4% 5 54
B1. B2 1 B3 #rf A i ¥ 5 i 2 5o 53 il o4 0.97928.
0.97745 #10.97910 nm; &t AR FRAK R 0.7749.0.7710
F10.7742 nm?®. #4524 La,Os ) Al-Fresh ¥ 5 (1§
i 2 B0 AN A BB AR TR 23 04 0.97899 nm A 0.7743 nm?.
FES B LacOs IFEAR T 10 g/L B, BE#E La.0s 3B 40K
FERIREN, &S E oM i R R 2RI, U
W LaxOs B4R KT 10 g/L J5 , & M S 5ol i i 14
HE TS, 78 LaxOs B %K JE N 20 g/L I ik 3 i
MBI 20 g/L S, B A IR 2 B oA 5 AR R
S B FE 1 0 S RN AR AR I AR A S R
TIEAT 5 08 1 £ B R AL B 34 450 M — B B 2% LaOs J5 s
FE b 1 5 2 500 A 1) B D R L B8 14 B 7R IR
JZy-ALOs fAAH AN TH 1) B [ H LA K Fea03 Al Cex03 Bl
TN TE I Fe-Ce [ 44 S b, o 95 R VA P 4L
ERZ A, AL T KR, M T y-ALOs 7]
o-ALOs 578, LAYERRiG VAL 4y 1) e U DS, i
La®* 3 N B df b o B0 AN [R) DA AR B J2 B) 8 4 AH 1
BAR, FEEESHOBMREEBAE. Kk,
di A S AN & BE LaxOs 35 44 1 2 /0 1 2 A 1
A

Bl. B2 1 B3 ZALFE i 1 & i 2 £ o b i A4 AR
BRI RN % . Al-Aged. Bl-Aged.
B2-Aged Al B3-Aged 145 & 2 73 108 77.66%+79.01%
77.91%%1 78.59%, LHFrErt AL, & pmiRK#AE

*2 RBMSERERE
Table2 Unit cell parameters and crystallinity

Sample o/nm pmm  Volume/nm? Crystallinity/%
Al-Fresh  0.97899 0.93288  0.77431 75.47
Al-Aged  0.97899 0.93288  0.77431 77.66
Bl-Fresh  0.97928 0.93307  0.77492 76.18
Bl-Aged  0.97573 0.93033  0.76705 79.01
B2-Fresh  0.97745 0.93183  0.77100 77.24
B2-Aged  0.97623 0.93071  0.76816 77.91
B3-Fresh  0.97910 0.93254  0.77420 76.30
B3-Aged  0.97556 0.93015  0.76663 78.59

G, ZALFE SIS & FE 40 3 2.19% . 2.83%.
0.67%1 2.29%, B2 EALKE 5h (1) 45 &t B2 38 I FE FE /N o
B2k 20 g/L Lax0s 1] B2 B A 5 045 fm FE R, A
BT P AR E .

Al. Bl. B2 1 B3 %I CDPF et £ /i (45 & JE 2>
WA 75.47% 76.18% 77.24%F1 76.30%. Lar0; 524
WEEART 20 g/L B, BEE B IRIREEMIG I, FF & 4h
i fE RIS, LaOs BRI IS 20 g/L J5,
i 5 B RN #A . CDPF AL 7 45 2% Lay0s, 1E
R R H % FE R, La¥t 5 ALOs ¥R 2 AT Bk K AR [ A
SN A RS LaAlOs RASERA™ ) AHUSL, %G LaoOs 525K
FEXETN, AR I [ A SR 38 I, A ot ) 5 o B2 B 2
B, Y4 LaOs BARIREMLT 20 /L B, HH]T LaAlOs
VIR HES SRR, LaOs B4R N 20 g/L
f) B2 BE 5 AR ) LaAlOs B e %, 1T LaAlO;
W I b 2 T B A K Fry-ALOs, B2 FE & 1) b 26 T 1
AR/ o

£T XRD &5 AT HI, 5 28 h AR B (20 g/L)Lax 03
RE A% 3 4 Hb 4 1) CDPF K i 75 & il K #4272 H
AR LE RN AR, XoF e 4 7] B A (1) P A it A R A7) 3 21
S BB U (i e 25 NS TEAE H
2.2 RERFRERNSHH
221 BTABEALERTRA

524 10, 20 A1 30 g/L AN[FAIKR FE Lax0s i) CDPF
FESBEAT XPS RAE, XL BEAT 0~1000 eV (141
i, X & o0 AR RLEUE HEAT A 6 SR AugerScan
320Demo A HEAT HUHE 4 B, LAIS uBk C 1s 45 & Re
(284.6 eV) NFRAENE Jy N FRRAL IE 2 THI A H 200 B i
R 2 A s FH TG 2 A o) R o ) R T iR R
FEFL M A AT BV KB BT . R 3 BRI A
3 3] CDPF 3 /K& 1) Pt. Pd. Fe. Ce. La fll O
JEF (R R X R

TERRIMIC RS, ToIR 2 B RE I8 2 2 FE 5
(ERTH O J5 Tk BE 38 By, T 0 4 J A0 H At oo 36 1 5
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TR R KT 5RB A La0s 1 AL F A i
LR IR AT L, S DRk REE, Al FES
K Pt R T IREBEK 46.5%, 1 B1. B2 1 B3 &
AR i R TH ) PR BE 5 R N LaxOs 1 J5 2 A9 A A2
1, Bl. B2 Kt TESS 24 LaxOs 2 J5 Pt HIBE R 73 ¥4y
S K 0.04%A1 0.01%, B3 FEfH7EB 24210 )5 Pt BE/R
S BT EE T R AR S BN T 0.03% . 35 HA 7E 7 IR K A
ZAEFE T, LasOs AMUAE I 5t 42 & i e 25 A A1 5%
1M B AE— 58 2 B AR 3 5% & @ 75 M R T K A
B AT 5T A R ) PR AR

76 XPS Rl i 45 b, HAEH 778 XRD M3
SR, B2 FESRTEAIH La R K Z, YW
7E B2 AL FIARE S La #E N 004k 3 1 B fe 1 =R 4D,
25 ALOs 42K LaAlOs. 24 LaxOs 5 443K & F- 34 n
i, LayOs ¥ FP7E LaAlOs 3R XA £ 2 HEAR A AT,

FE B 45 B 2 PR AR, LaxOs W0 R BT T 1 1 4t FL S 4>
BEOINFE S R LR AR, R, BEE LaOs B4R IE
(3G 0, R b 1 25 o FE S 38 I sk /)
222 k@ Pt Wb

Kl 2 fits N Al Bl. B2 i1 B3 % CDPF % [fi )
Pt JR L& 40, FE SR Pt 2L PtO, 1 PtO
FMIE R AFEAE . £ Bl B2 fil B3 #4 CDPF K38 1
ZALRE R Pt LU PR P AL T A7, X
2 TR 2510 Pt 4fso FI 472 08 06 TR B 3R A7 A1 40 73 31 Pt
AFE A AFEETE )R IR EE

f£ Al. Bl. B2 #ll B3 2L, Pt4/(Pt*+Pt?")
ELAE 23 51 43.2% 53.1%- 44.9%F1 48.6%, 53t
FEMAHLE, A1 ZFE S P /(P +PeR ) LU BRK T
20.8%, 1f B1. B2 1 B3 ZALFE 5 (1 ELAE 7 BI3E 0 T
3.4%. 9.7%H1 7.2%. Al. Bl. B2 fl B3 Lkt E

®3 BATNHSHNRERETFERSE

Table3 Molefraction of surface atoms of catalyst samples (mol%)

Sample Pt Pd (6] La Fe Ce
Al-Fresh 1.60 0.16 96.7 0 0.14 1.40
Al-Aged 0.86 0.12 97.3 0 0.10 1.59
B1-Fresh 0.87 0.11 97.3 0.76 0.24 0.71
Bl-Aged 0.83 0.04 96.8 1.39 0.19 0.80
B2-Fresh 0.74 0.25 96.3 1.23 0.25 1.23
B2-Aged 0.73 0.08 96.4 1.67 0.38 0.73
B3-Fresh 0.82 0.06 97.8 0.82 0.19 0.32
B3-Aged 0.85 0.14 96.7 1.28 0.38 0.64

Pt 4f a —— Pt4f b ——Pt4f c d
PO, 4fy, PO, 4fy,, ——Pt0, 4y,
PtO 4f;,, ——PtO 4f;, —— PO 4f;,
5 |——Pt0, 4, 35.8% PO, 4f,, —— PO, 4f,,
8 |——Pto 4f,, ——PtO 4f,, ——PtO 4f,,
£ '
R
80 78 7.6 74 7.2 70 80 78 76 74 72 70 80 78 7 74 72 70 80 78 76 74 72 70
—Pt4f e —Pt4f f ——Pt4f g ——Pt4f h
— PO, 4fs, —Pt0, 4fy, —— PtO, 4f;, —— P10, 4f;,
——PtO4fy, ——PtO 41, 40.4% ——PtO 4fy, —— PO 4f;,, 39.8%
5 [T PO 4f, 34.0% —Pt0, 4f;, ——PtO, 4f,, ——PtO, 4f,,,
§ ——PtO4f;, ——PtO 4f,, ——PtO 4f;,
z 26.5%
=
2 29.0%
K=
6.5%
80 78 76 74 72 7080 78 76 74 72 7080 78 76 74 72 7080 18 76 74 72 70
Binding Energy/eV Binding Energy/eV Binding Energy/eV Binding Energy/eV
Bl 2 CDPF i Pt J5 740 & 43 Uk
Fig.2 Pt atom fitting peak of CDPF samples: (a) Al-Fresh, (b) Bl-Fresh, (¢) B2-Fresh, (d) B3-Fresh, (¢) Al-Aged, (f) Bl1-Aged,

(g) B2-Aged, and (h) B3-Aged
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[ Pt 5724 845 SRR 7525, 74.98. 75.30
1 75.06 eV, Al ZALFE SR Pt 124 5= 45 5 ARt
B, Bl ZALKE SR Pt R 7 249 8 45 5 e B Tl AR,
BE# La:Os B4R EE G N, B2 Al B3 ZAUHFE SR
Pt JE T MR 454 Re e B I

LR AL, A1 AR SR PR T4
WA AR mAE T MIEF 049 eV, 1 Bl. B2 fl B3
ZALFE S PR T U ES AR KR T NI, T &
4358 0.124 0.51 F10.15 eV. #54% La,0; ) CDPF
i AE K RGEA IS FE R, BRI 1 Ped L A9 B i o,
i H PR 1S B A R REE T e R, BkE
B 7% La:0s HIFE S 4 7 i iR K 38 & A0 5 8 Ak B B A
. $54% LaOs ) CDPF #E i ZALHT 5, BAARH
1) Pt R FIREEARALA K, AIRESE T LaxOs i 5 43 1
BN Zy-ALOs & dE , HIH] T y-ALOs ke sh, 2ELE T
7-ALOs [ AHAZ , A B AR DR 457 50 v 1 LL R T AR, LanOs
E—E R LA T St R SRR I R AR,
il 7 VA BRI D
223 k@ O ls bk

Kl 3 BN Al. Bl. B2 1 B3 % CDPF ¥t %
MO 1s WG, mmEmsd ks Gaeas il
T A Os W5 Oaa A1 AR S OLo X481 & 23 1 33
TR, iHE 33| CDPF AR T AR KA O
PR B

7 Al. Bl. B2 fil B3 & CDPF & {bFf 5 FK i)

W B 450 Oaa LEBIK KN 39.5%41.6%42.6% 1 44.4%,
WG LaxOs 5 44 IR FE I N, 2 A0HE b 2 TH AW Bt 450 O
P S 3G I B o OB EERE AR L, A1 ZALRE R R TH
BRI B 48 O EL BB T F% 6.8%, 11 B1. B2 Al B3 ZZALEE
ST BB 16.5% . 8.4%F1 4.5%, [EE Lax0s 52K
FEXEIN, WP AR Oaa LLI G MR 22 F I . B4
La;0s ] CDPF Ff fh 7E 4 7 =il /K A2 AL 5 5 2R TR Bt
S Oaa LB 3G 0, FTREZ BT LaxOs 7E 2L AR H
RE MR JE Ot 42 JB AE B R T I FE 20 8, R 3 Peé L 45l 1
I, AE— B FEEE BRI T R4 Oua LLBIOY. 25 BT
W, B LaxOs 544K EE RN, 2 A0 RE Sl 2 TH 1T
B4 Oua LU 223G I SA, SHeFFEmAHLL, BEE
LaxOs 5 2 W FE 3G N, &AL FE i 3R TH (19 W% Bt 480 Oua LL A
LI EST ST N
2.3 Hx>TPREFHRIERESH

Kl 4 ATs N5 4% 10,20 1 30 g/L A[A] LaxOs 34K &
) B1. B2 i1 B3 & CDPF & {LFE 5 ) Ho-TPR 1% .
ZALKE B R ERLE 130~230 “CHI1 610~660 °C i B 3t [
LI Ji e

B LaxOs 15 22 W FE 3G N, 2 A0 b Ui DX Ji e
BRI, SR AT, B1 A1 B2 &1k
FE i AE I T X1 38 Ji U 43 il ) oy e O A% 44,8 A
46.8 °C, T1fi B3 Z AL 5 I AR IR W2 70.6 C.
BG4 LaxOs 1544 B 138, vy L DX Jir Ve i i s PG
JEHGM, Bl. B2 Al B3 ZALHE i & i X AL Ji 0 I 52 4y

b ¢
Ols Ols
—o,
. — 0y 0,4%=35.7%
; — O
=) O%=37.4% o
z 0,%=26.9%
k|
538 536 534 532 530 528538 536 534 532 530 528538 536 534 532 530 528538 536 534 532 530 528
ols ¢ 0ls £ ols & ols h
—0s 0,%=39.5% —0s % o4 69 %
5| —Ou — 0y 0,.%=41.6% —0, 0,4%=42.6% —0,
g —0 —0 — 0 —0
I
E= 0,%=36.8%
2 04%=23.7% 0,%=33.5% 04%=26.2% 03] 19 04=32.89
2 s S 0,%=31.1% 0=22.8% 0,%=32.8%
= 04%=24.9%
538 536 534 532 530 528538 536 534 532 530 528538 536 534 532 530 528538 536 534 532 530 528
Binding Energy/eV Binding Energy/eV Binding Energy/eV Binding Energy/eV
3 CDPF £ O 1s 4 4
Fig.3 O 1s fitting peak of CDPF samples: (a) Al-Fresh, (b) Bl-Fresh, (c) B2-Fresh, (d) B3-Fresh, (e) Al-Aged, (f) Bl-Aged,

(g) B2-Aged, and (h) B3-Aged
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Fig.4 H-TPR spectra of aged-CDPF samples

WA 652.5. 616.8 F1 653.5 'C . XFhARLk i SGIR X
TSRV (AR A — B 5T EERE A LG, R TE
T X PRI JiR Ve 4y i) ) v iR A% 142.4.124.9 K1 122.1 Ce

BARIR Ey-ALOs & HVF 2 R T R, FiF 2
[ LL AL-O-AL fb BB AHER S, TR = 4EMREE M, 2
T T R TR 2 R Mo 7K T BRI e &4 T 3¢ A4 KT,
7£ CDPF #EALFFIFE i th 5 0% LaxOs, #73 La® 73 #3
P-ALOs b A R THI SR B A, 3T o 8 2R T 37 1 A6 i 2R
B R E Y, W y-ALOs s e 45 FI AR AR, LL4E
FrvE PR 243 0 v BE A3 HIOHEDS) . 24 LaoOs $5 2% MR FE 18 m
mf, iR g, #5 La¥ s ALOs KA [H AH
N, B ALOs B FEE, A4Sl LaAlO; £54k
WACEY . 4 LaxOs B4R BE i T 20 g/L B, 38 Jif U
S AR T FE R, 1K AT A BT AR m iR K g it
iR, LaAlOs MBS KA, X5t & @ s Ve Ar i 78
FAERWTS . XPS M 4s . B3 KR TE MK
IEALSE , Pe+Pd R I BE H B R S 0.88% 3 i E
0.99%, X1 HESE HT7F LaxOs 45 44K FE % = i) CDPF
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of La:03-Doped Al;:O3 Nanocrystalline Ceramics(La203 5

Effect of La2Os Doping on the Aging Performance of Catalyzed DPF

Zhang Yunhua', Zheng Sen', Lou Diming', Fang Liang!, Feng Qian®
(1. School of Automotive Studies, Tongji University, Shanghai 201804, China)
(2. Beijing Municipal Ecological and Environmental Monitoring Center, Beijing 100044, China)

Abstract: Based on XRD, XPS, H>-TPR and other characterization methods and activity evaluation methods, the physical and chemical
properties and catalytic activity of CDPF (catalyzed DPF) samples doped with different concentrations of La;O3; under hydrothermal aging
condition were studied. The results show that with the increase in La>O3; doping concentration, the diffraction characteristic peak shifts a
large angle and the crystallinity of CDPF aging samples show a trend of decreasing and then increasing. La>O3 doping can better inhibit the
sintering and distortion of samples during hydrothermal processing and can effectively inhibit the reduction of active quantity, so that the
concentration of Pt atoms on the surface of CDPF remains basically unchanged, and the degradation rate of CO, C;Hs and NO catalytic
performance decreases. With the increase in La2O3; doping concentration, the CDPF tends to reverse the trend of aging.
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