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ANFE S o SR RDRE 0 2% T2 AR 43 ) S 45 Ak
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Tablel Catalyst componentsand carrier parameters of

CDPF samples

Sample Cl C2 C3

Main catalyst
components

Main catalyst load/g-L! 1274 1274 1274
Co-catalyst component Fe203;+CeO2 Ce02+ZrOz ZrO»+Fe203
20+20 20+20 20+20

Pt:Pd:Rh (10:2:1)

Co-catalyst load/g-L"!

FE KH XRD (X-ray Diffraction). XPS (X-ray
photoelectron spectroscopy )+ Hz-TPR (H»- temperature
programmed reduction) Xf CDPF ¥ fi i 17 #L AL RALE
K 18 [ 45 5 7% AXS A 7 D8 ADVANCE X 5 28 i1 5
KT CDPF A FIRE St JEAT AU 23 A, 5 i R0
AR S5 i 2 IS ESE(E B . RIFIRE /L CDPF
AR S, SRR CDPF BURE, O 1 ORIERE
an AR, EZ SR, BUR R AR AT
Gr DR EE , B 0.5 g BIFEE 5 AR ARRE i TSN 3 B 044 11
(TR P, AR EBORE oA R B o T B B AT TR,
R RIEEMER, B2 R, KEF
HERE SR, fIORE 2R T ST ELAS i H AU B R
[l o B % XPS 43 #7, 3 1 %t 5 2% X4 J@ S8 AL P 1Y) CDPF
B EERN ZALAE A HEAT XPS RAE, XHEE S EEAT 0~1000
eV AHH, T &R A OCPUE I E B R, SR
H AugerScan 320Demo #4147 £ 4 5 #r AL 5 4>
U, A i T DR U B AL IR A HE AT S M R E B
I3 BT o £ %5 Ha-TPR 4347, 2K H 35 [El MICROMERITICS
/A #] ) CHEMISORB 2720 ¥ 2 W Bt 45 S 8 4k 771 £ b
AT R ARG JE I E , FREX 250~380 um CDPF
AFEf 120 mg BT U B AR MES, BHhE Ar
AR 100 CHiALHE 0.5 h, #RJF 200 CHiALH 1 h,
BEIE 50 C. ARJEIEAN Ha-Ar IR A (10% Has 90%
Ar), FEHIEAME 25 mL/min, K AFESE 50 CFK
910 min, ZAF AR LL 10 °C/min #EAT R F TR
£ 850 C, ffaidid Ar REIRFIR . Ha FVH #E & F #4
F (TCD) 1R 2, X8 HBhdx TCDE5. M
P T BN A i AR 4645 2., TCD iR N 60 °C, TCD
HI N 60 mA. £ TPR i1 b, Jdad oF 506 g A,
T DR A .

K H AR FHIR I )5 15 X5F CDPF /N i 3k 47 1%
PR, WA ME VP R E R T R
BT R A BT B0 4R, TSR T A L R B AR AR
CO. C3Hs. NO. 0> J& Ny #% @ B < %t i
WA 2R A AR A, HoO g R R K
AEWRBERESFENRADR, GRABD PO
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AOFE S o i B2 5 4e /N o] Re G W 7 TH R R, — D T,
HT % & 8 AP & T Ce*. Zr* Ml Fe3 4%
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MBS HTHES M — 5. C1 AT C3 BRSNS G I, &
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B Ce-Zr It C2 Ff S X M)A S5 M A0 i 2 5 B
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15, FRAEUETE 40 B b SRR B B0 J@ R X & T R
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Fig.1 XRD patterns of fresh (a) and aged (b) CDPF samples
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Table2 Unit cell parametersand crystallinity of CDPF samples

Sample Unit cell parameter, a/nm Unit cell parameter, ¢/nm Unit cell parameter/nm? Crystallinity/%
C1-Fresh 0.97904 0.93346 0.77488 75.33
Cl-Aged 0.97456 0.93335 0.76771 75.83
C2-Fresh 0.97855 0.93309 0.77378 75.73
C2-Aged 0.97677 0.93171 0.76984 75.71
C3-Fresh 0.97904 0.93347 0.77488 75.21
C3-Aged 0.97695 0.93178 0.77018 76.82

a c e
Min: 293 Max: 31187 Min: 473 Max: 39900 Min: 493 Max: 48953
5
§ 0O ls Ols ol
g <3, ce 34,
Q
g Ce 3d;
- Fe2p Mn2p Cls [Fe 2p Mn 2p o Fe2p Mn 2p Cils
Pa3ds i 2p; paf, o 7 3dSSl gr‘);“‘ . d‘zrmw Fpear,

1000 800 600 400 200 0 1000 800 600 400 200 0 1000 800 600 400 200 0
b d f

Min: 220 Max: 29610 Min: 300 Max: 38970 Min: 440 Max: 46050

Intensity/a.u.

O ls 0 ls O,ls
Ce 3d
Ce 3d, s e 3d,

Fe 2p Mn 2, 2 Cls
Ee2p Mn2p Cls P Cls a2 ¢

rdba .
d Ptdf, Zr3ds e yf, s Zt3ds  puaf,
n ;

1000 860 660 460 200 0 1000 800 600 400 200 0 1000 800 600 400 200 0
Binding Energy/eV Binding Energy/eV Binding Energy/eV

2 CDPF Ff it Ji 7 4x ik 5]
Fig.2 XPS spectra of CDPF samples: (a) C1-Fresh sample, (b) C1-Aged sample, (c) C2-Fresh sample, (d) C2-Aged sample, (¢) C3-Fresh
sample, and (f) C3-Aged sample

% 3 Ji7n i CDPF ¥ i B4R R 10 1 J5 1 B2, C 3 EAFNHKNRERTFRE
C2 F1 C3 24 CDPF #r £ i R 101 1) Pt S T IR FE 20 oA Table3 Surface atomic concentration of catalyst sample
1.48%- 1.25%F1 1.11%, Fe-Ce X4 J& A bW it 1% 12 (at%)
e 3k Pt fE AR 0. Sl KAELE, Sample Pt Pd (0] Fe Ce Zr
Cl. C2 Ml C3 ZALFE i R T Pt J5 1 W FE 73 7 N o Fresh 148 004 973 085 033
1.29%. 1.14%AF1 1.07%, SRS, 2 5 P Aged 129 006 975 079 0.32
T 12.8%. 8.8%F13.9%. LAY, MK #HEMIL cp  fresh 125 000 9RE e 034354
FErlt, 154 Zr-Fe XU AL N C3 B 5 A Bl A TR M e
4 5 o R 7 2 T 9 BACE  WRAEG BUR45: 2% CeZr G ed 107 000 ss1 075 - a3

SJREMH) C2 FEM . AFMEAFIE AR O JFF

WEEZRAE, TARAY MR Os. WA 2.13 A& Pt bk

O AL S OL IR A ZZRER, BT W P 4 Oua L FE & 3 Fiom 4 45 28 Fe-Ce. Ce-Zr il Zr-Fe AS[Fl
f AR B S AR PR, ROCREBTTLB R A 4 Jg Aty C1. C2 1 C3 B CDPF 7 6 A5 AL i
W4 @ APt CDPF i Al AL FE i 2R T Pt AL IR LR Pt E T E I A . B bR R
AN O WFH IR B - il AL AT 19 Pt 762 £ BELL PO, Fl PO A AT 2
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3 CDPF #:/il Pt JR T4l 5 75 i
Fig.3 Pt atom fitting peak of CDPF samples: (a) Cl-Fresh sample, (b) C2-Fresh sample, (c) C3-Fresh sample, (d) C1-Aged sample,

(e) C2-Aged sample, and (f) C3-Aged sample
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XF 2 FAR A K P 4f PUE IR T AT Sy, 193] Pt A
F S A BUE AR EL B . BT Pt Al P L4l 5
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Pt E PN S sE R, BB K bR BE 3G I, Pt Fh
AR AR F i [ 22 18] () A B AT B AR A2 BE R, 480<
WBEMNES PGS EMN N E SN AR P, P LLGIIE
Wt v . TEAH RS bedi B2 i il o FE L4 AL
WIRE R A B AN Pe )R A ELAE A, 3 T S 0 A A
M PRAN P A AP (IR BE AN L9 AR 4K . FE RS b2
Hl &L fE, B 2% Fe-Ce W 48 S Ak W0 fit 0 4 4 410

il PPt EAR, 5% Zr-Fe B & &8 A ALt i
AR P — P B0 1R R ILELTS

Cl. C2 F1 C3 %Y CDPF Hrff #f iR PR Y &
SEABEMKIREEMG, 2 74.86. 74.71 Fil 74.45 eV,
Pt R 4E A RE Y BN 75.04. 75.10 Fl 7475 eV. $h &
JBIRFRIBFEGREE, EWEREESSART
VIR A A B GER, B XRD T KB, 5 2% Ce-Zr
W4 Ja@ E AP C2 K R TE L 2 1 Ce-Zr 8]
A, BN AR PR o A WA P A e R 0 5 R Pt
A ELAE SR E 3G I, 51 Pet & [l F 1) 5044 7 ]
BRmAS, R P YRS AR, T PR Y &
Sh G e S [ I AR AR R 1R S R AL /N

Cl. C2 M1 C3 ZALFEMAH LS, PtH/(PtH+P>)
AR 43 90 52.7% 52.2%F1 45.6%, 5 HT EAE S Al B,
C1 1 C2 ZALAE S 3R T Pe¥ (Pt +Pe ) F AR 43 38 n T
22.5%AM1 15.2%, C3 ZAFEMFEIK T 18.7%. ZAKE
i 2 T A R &S Pt B AR Ak 1 S R, — 5 THD 7] R
TR KR E AT R, B LR T AR B K Pt
WP R AR e gl ANEE R SR AR, iz, PeAN
P4 (1) S AL WD P AE BRI B 3 o0 A1 HF R 52 A3 5 — 3
AR R e gt s F R R S T P LB A . 5
—J7 M, fEmRAEART, POTR] R AL R Pttt
Ay,
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B XPS X Pt 4f L& 7 U ML 1 25 G Re ik A5 3|
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b, PeRYAN Pt R4S REY 2K m S, PPy
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e, C1 ZALEE S PRI PE4 () 24 8 45 & B 70 ) AR
7 0.76 F10.52 eV, C2 ZAHESH PEFI Ptv i Y &
GEEBE BIBRAK T 0.24 A1 0.23 eV, 1 C3 ZALFE SR
PRI PtY I B 45 A e il Tt T 0.34 F10.22 eV
XTECAr BT, C1 AL C2 ZALAE S 3R 1 Y P2+ L A7) 35
HHMEE ARG, a7 Pe Bl 12 0 R
ST, ATEER BT POTE R A SRR A R
Pt*, JFEH C1 F C2 ZALFE 5t b 45 & FE AR AN B i,
Pt 51 52 R 2% AR 5 4R FH 05800 . R, Pe2
MPHHIGREEEGHRAN TR, HT Ce-Zr X & &%
WHLL Fe-Ce 1A A & B UFIIPURLRE 1, FERRIEAN
B4 IR A A 2 (AT BB A ELAE FH 77, i 5 4R
YA IR A A AP e S, B C2
LG C1ZALKE i A ) Pet 4 A P 38 o L 491 22 B (2 oD
C3 ZALFE SR P LU oA &, JF H P Al pr+
BT MEE SR, 454 XRD 58T 1458 %
ZE, C3 ZAREMMA RN T 1.61%, FEIERH
A e 2 B & B | e SRS R T i — BT R T
[E] V5 A 270, T P ] 5 A 388 0 T 4 iR - Ak 1) ) A LA
H, fEmii g Birp, IXRAH BE FH 7038 5 fl pet

¥53%
RIS HLFRE T80, 3T Pt P> AR, S5 pt
AT L A5 3
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M4 &AL C1. C2 A1 C3 %Y CDPF ¥ Al AL B
AR O 1s M2 B LG i, 2 HEAR i
Hi 1 B 25 A RE TR IUT 3 3R TH AL Os W B 4 Oua A1
mn AR OL3 AN r . WP 4R Oua /2 BIF BRI ALY, R
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=AU S N VA LN A X 1| B g 1T AR DAY i pe
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AR ESE, sl E -2 RNEAEE, AHTRS
AL D32, f T R ARG 5 2 04 R E AL B
TR E AR R Z AR 2S00, DA E S5 A H
S 4 JaB SR A A ot i A 7 B B AN S A0 W 3R T R AR
Oaa F1 i 1 580 OL ¥ FE (IR

Cl. C2 Il C3 %! CDPF H i 5 ity 2 T 1 W i 4
Oud WRFER IR N 43.8%. 41.0%AH1 41.6%, Fiks% OL
WK N 25.7% 23.3%F1 28.4%. WRFH 4 Ou B
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Effect of Bimetal Oxide 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 for evaluation of physical and chemical properties and
catalyst activity, the physical and chemical properties and catalytic activity of catalyzed diesel particle filter (CDPF) samples doped with
different bimetal oxides under hydrothermal aging condition were studied. The results show that Ce-Zr bimetal oxide-doped sample has
good stability in phase structure and cell parameters, Zr-Fe bimetal oxide-doped sample can better inhibit the dispersity of noble metal
on carrier’s surface. For Fe-Ce and Zr-Fe bimetal oxide-doped CDPF samples, during high-temperature aging process, the dispersed
metal oxides undergo solid solution again, which will cause the formation of solid solution and more oxygen vacancies. After
experiencing high-temperature hydrothermal aging process, the diffraction characteristic peaks of samples all migrate by various
degrees towards the high-temperature direction. Fe-Ce bimetal oxide-doped sample shows a low degree of migration while Ce-Zr
bimetal oxide-doped sample is higher. Fe-Ce and Zr-Fe bimetal oxide-doped samples after aging show higher oxidation activity of CO
and low-level degradation. Ce-Zr bimetal oxide-doped sample after aging shows a slight decrease in the oxidation activity of C3Hg. The
catalytic activity for NO of Ce-Zr bimetal oxide-doped sample decreases slightly after high-temperature hydrothermal aging process.
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