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WE DRSEIEES NI Co KA NATIRYY, & T EANLEHNE S AP LTI (CA0),
SR FHAR T FHR SR B AR VAN T AR W] B 2 B Al A AU (e Pk RE , I A1 ICP, BET, SEM it XPS 45 F- Bt
SR T MRS R R PERE R OCER. S5 RFW, AT IR AN, MRIRTER T AEE S & BE A0 M
KL, AR BRI, Co/ Al FEIR LU B2 IR BESE A AL A6 M, 4 Co/ AL BEJR LL2R 4 FRAS Be il
7 800 °C i} il £ 1) 4CA0-800 J&—FhLi A HERE R AL, BABANAIRIAIREE (¢, =290 °C), AR N, 1Y
BEFEERGR (S, =3. 5% ). TEIRIIEERBRINA NO, SR, BRAE ) A AR b i 2 T REAF AR VAL A S 1
I LR P R .

KR KA A BREEUR; AEY; AL

FESES 0643 XEEFRIRAY A XEHS  0251-0790(2009) 11222607

SEh G C BRI T R A E AR Y (NO,) FUSDRLY) (PM) HERCR) 2R IR 22—, PR R <05 G
BB AR MBI B2 2R AR T, Yoshida 55 2 YRS ) FH i U #55 Ac B2 Bk R 76
B AR TR NO, , FFFEASRAESE, B UL A A S0 NO, YA J5E S 107 AT A AF [v] 09 18 1 Bl P
#EAT, IFH NO, BUFFAE AT LA BRI PR  T5 AL RE , PRIMCTE W] — AL PR)Z E I BRI IE ORI A NO, J2& AT
iR, BRfFsBR 2 m i FEamas mm L aE e | SlEaE o RaeEt | meky Rk
mA R G e R A AR

FOKW A (Hydrotaleite, HT) S —28 5 VBRI e giokoprl- 120 A5 M HAT TR e, mli
E HT 408 BHE RO 4LRk,, X 7= A 1 2 G AW ( Layered Double Oxides, LDO) 93 1
a7z, anghty | BRI | R A AR S5 vERE. LDO AMEEAG & LR AR, 1M HLAAUL ) diks 3 1
JEUF, iR AT B4, AE AL B AR B R A ERE s 7EMEALIRER NO,, SO, il CO,
SN HAMBR I TARGF (0 PE IR AR AL T BRVERE , T ELIE A 5 2 T HE U b e 4500 0,
H,O SRt 100 JRATHTIIN AR -2 38 USRI A R B9k i 4% 9 7 o U 42 J& (Ni, Co Al
Cu) RYHA N LAY E 5 A0 BAT RIFROBR AR AL B AR RE J), HL& Co Fl Cu AU ALY RN sy
(RIS 22 BRBRARRT NO, B AR ML -2 RSG5 T & Co ZUKM AT AR A RS & 8L )
[ L BRBRIEFN NO, S BIPERE, & BT 1AL A5H S PERE YOG, JFRH] XPS S5 3RIET- Bt
PRV T BT NO, 78 Sk 2 v mT BE Y 52 g L.

1 SEIGERS

1.1 RFISNEE

Co(NO,), - 6H,0, AI(NO;), + 9H,0, NaOH Fl Na, CO, %535 Ky /3 #r i, v [ 2 25 S A1 1 ¥4k
SR A R . R L P 2 e BB A BR DA R AL e 2R ((C) AR S5 ZE HE TR AR ROk Hh 1
TR (Soot) FEATHEALBTSY , B BB LA 120. 6 m*/g, KiARyEFE 0.1 ~10 pm, HARMALIABE K
EIATREE 298 500 C.
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JCE MR & E RN F] Tris Advangtage 1000 HLEGHE 445 5 T & BHEIEAL (1CP) El5E ; XRD
MHAFEFEE Bruker-AXS D8Adance X 2 AW i A7; b 3R M BRI L A% 4340 MK FE 52 [ Quanta-
chrome 23] Nova 1000 128 _E %2 ; F13HL4E (SEM) IR7E Hitachi S-3000H _EiE47, SRA X B4t
FHETEIY ( Shimadzu ESCA-3300KM ) 43 #7 & 1 fk 22 2 AT R M 255040 .

1.2 XIEIFE

KRS IR E HE TR Cos Al BEJR FLRIZEK I AR, , fTiE N iCA-HT (i f83& Co/Al B
IREE, 4391 2,3,4,5,7), FEASMATE, I Co® AP (IEE/R LA 3 B B ASERER IR A 1A T 250
mL, 53 H—7E 5 NaOH/Na, CO, BE/R Ry 2 TR AR B 2 PR TRIRIHR A KAT 100 mL Z218/K 1Y
Pekrr, RIZUERE IR pH =10 0.5, 30 min JEINSEHEJEAREETERE | h, RGBT 80°C K&k
18 h, P TR IE B8 pH =7, FTASIEVIFE 110 C 4 12 h HET /5 BIFS 2K A TSR Y
e J5 43 7E 500 F1800 CA5be 5 h 152 A E AWML, 120 iCAO-m(i & Co/ Al BEIR L, m MAFHEIR
F£), GH3CA0-800 KR Co/Al FEIR LN 3, K BEREE Ry 800 °C MR & AW AL, b 7 iFFrxf kL, R
FHAH RS TR 5 5L [ AH S D7 15 7F 800 C R4 S h il & T CoAl 0, 1 Co, O, fEALFI.

KRR THIE SN (TPR) B AR PE U4 A 700 B30 M. KAk 0 e 22 (i fe: BE 20: 1) R4 IR A& B8
10 min, $HESWTE 400 kg JE S FIEF, B 20 ~40 HIREW 0.33 g T AT NE N, [N FT 618
He K, F 300 CHALEE 1 h, DLEBRUE I A SARFIK 43, SRIGTE He S50 FFEE 100 C, IR B A
0.25% (R0 NO +5% (FL40) 0, + He, Tk 80 em’/min, PEATHEFTHEN , FHEHE 1.6
C/min, A EHE (Shimazu GC-14B) TEL MR, AR 15 min H SIEUEEHT 1 1k, K N,, 0,, CO
FINO R JH MS-5A 43 B HE4r S, CO,F1 N, O K H Porapak-Q 43 B H: 435

AP S BT BRIA AEARIRE (¢,) FIA BN, BEREVE (S0 ) BUZ Y N, AE LR V(N,) ]
FORMEATIT AR BE NN NO, A3 R RBRIGE. o AR B X (4 0 4 A Be T i o, ik B
2k 5 YR BEAHAE I IRLEE JSORA S , 1T Sy = V(N,)/V(CO,) , BRI B N, Al CO, FIEFLL, B
LT RES NO KA H Wk N, (RRAURLI ) Lefs], ol T R0 FHRR I —E , TR V(N,) 5 Sy ¢
HAMRRESL S35k, N0 R S|, = V(N,0)/[ V(N,) +V(N,0) ].

2 HRSHE

2.1 [ERHELEBREBIET NO, fHEE
1 J& SCAO-800 ¥ _FRRMHAN NO, By Nigs 5. M1 o] WL, CO, A AL iad B2 & NO #id i

N, A1 N, O #3 FRAE [R]— SO ik B X A] (200 ~ 500 0.6 50
C ) HLER I AR R SR SR DL, 3 e I 05 I {0%
DX [] B LA AT NO, 380 i 22 [B) £ 7 7 6 A ELIR AR S04t ég
RISCHRLO 1T ST N,, N,0 I CO, AL € 45| 123
WAILFILAE, RIE T NO, BNt Lk 2 | 120 5%
ROR. TR A5 1 CAO Rk Y B 1 ik 7 rh R A o1 | 110 g
W] CO MR, RMIZISHAARRAT RIFI A wl .
1 CO, BN, Rk al CO vl ki Y, & 150 200 250 300 350 400 450 500
I RIS B 290 100% +5% . BB RO 245K Fig.1 TPR results of ;‘;(e' simultaneous NO_ -soot
(1), BN Rl s C B 0, | AL CO, removal over SCAO-800 catalyst
[AF(2) T RA K C 8 NO Ak CO, RIBF AL N, Volume fraction of gas: NO 0.25% , 0, 5% ; balance gas: He;
[AR(3) AN, O A (4) TR flow rate: 80 cm?/min.

C+2(a+2B)NO + (1 —a -B)0,——CO, +aN, +28N,0 (1)

(1-a-B)C+(1-a-B)0,——(1-a-p)Co, (2)

aC +2aNO —aN, +aCO, (3)
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BC +4BNO —28N, 0 +BCO, (4)
1A T A AR R 5B NO, FIBIR IS E S8, SHRARMHILERSEA L, CAO ik
FUF BRI E T F6 T 150 ~200 °C 3 CAO-800 FYBIAIABENT A LA A= 1 N, B e REE S, W Sk R
FlAl— Co/Al BEJR HLEY CAO-500 k5], Hiif CAO-800 1Y £, {E F CAO-500 F &% 20 ~30 °C, XAl fig
S0 e IR T i TR A AR BE 1A 5 (HL-TPR 45 A UE™™ ) |, Harrison 7 ZERFSE & Co
PEAL T AL R e i R IR AR 2 T 2R S5 R. TEAR R bl E A 21 2 A RV FIH, R
BRESIEIER | feEY Co/Al BE/R LR 5, T 5CA0-800 ELAT SR ASIRIRE | ¢ =261 °C, 3% —J7 11 A] fE
SR i A A N OB, RS R 28 5 B JOREJEE AT G, 33K i 0y SR P BB 49 DA 1 7] 5 e AR ) 4 L
23, ARITAEAHR S R Ko=) Z RIS AL 5T, i i 7 B AR s 15 53—, X Ah
MG 5 R TTRE N SH XK, 5CA0-800 B I Co, O, IG Y M S, g FHRALGHE
PYIFP S SRRAE A AL S, HUEE NO B EBRBCR AT 1, CAO-800 HEALHIIY S, (UL T CAO-500,
XFX 2 NFRIUERT, Sy, JEREE Co/Al BE/RELIGINA T ERaHE, Hi 2CA0-800 HA e K A:
N, I IEFENE, Sy e =4.09% , X WFRVILE NO-0,-Soot LI 1K F ihifchbe it B £ ¢ 5 0, 7Efik ML
IR KA MBI 538k, R R A N, O AR, kPt S\, A T 10% ~20% Z .

Table 1 Catalytic performace of CAO in the simultaneous NO, -soot removal reaction

Catalyst oy 10° V(N,) %/ Selectivity (% ) , Catalyst L 10° V2[N, ]/ Selectivity ( % ) ,

mol Syprc’ Sna0 mol Syyc” Sxy0
2CA0-500 326 3.81 2.92 18.2 3CA0-800 306 4.22 3.23 8.9
3CAO0-500 323 3.83 2.93 10.2 4CA0-800 291 4.45 3.41 15.2
4CA0O-500 325 3.96 3.03 7.3 5CA0-800 261 3.80 2.91 23.1
5CAO-500 277 2.92 2.24 15.2 7CA0-800 293 4.42 3.38 15.2
7CA0-500 333 2.63 2.01 9.5 Co3 04 320 2.05 1.55 35.8
2CA0-800 305 5.34 4.09 7.6 CoAl, O, 325 2.36 1.72 24.3

a. lgnition temperature; b. total amount of N, formed through the TPR runj c. selectivty to NO reduction into N, ; d. selectivity to N, O.

AL R I PERES B, 45 R, 4CA0-800 J2— 2R A TERE R AT AL, HA AR AR
JE (1, = 290 C) R AL N, RBEVE (S, =3.5% ), LARCBRAY N,0 BHEE(S,, =15.1%) 5 5
T U [ AR 45 A Co, 0, F1 CoAL O, AL, 4CAO-800 HIBRARBRSENS PEAT N, Ay BEREME# A B 4R &, i H
Jiih CAO AL Sy, #BE T Co 0, il CoAL, O, . I TRT 5 725 ik 1 AH 12 11 45 119 Co, O, fHE AL 45 F B0
FEHBUEEE G 5 1T CoAL O, BRI, TE SRR ) (1) TR A5 TR S 3 A v e L S 005 ik 0 1) B2 4 f
KK G RTART 5 Co A SEMDMILR T B MK, 2 SRE, HHEA LA &
A FIT ARG F B B BORBERE R B A N, R
2.2 TTEHEBRRENESH

KRS ILTTIE L A FEBEKR Co/ Al FEIR LB NG st A B — 2K I A, T ICP X RE S 47 0T
RAWSHT, BErE PRI Co/Al BE/R L. B3 2 AT UL, CoAl-HT ZKIEA H Co 5 Al S PR AL
FAH N A Co 5 AL EEIR FUARIE , BRI ] LUl 853 W 1) Co/ Al BE IR FLFRR KM A h Co
5 AL fBE/REE. X XRD 25 5 H Debye-Scherrer 23 8RR i (9400042 r(WLFE 2), M 2CA-HT %
5CA-HT #Efh , r B8 Co/Al BEJR LIS NI/, SCA-HT BHA B/ N FEERiAR, 250 4.0 nm, 24 Co/Al
IR LR 7 B, Bl 7CA-HT B9RIAR2E K, N 7.9 nm. CoAl ZE/K I A &5 iR K H45 2By CAO-500 F

Table 2 Composition and textural properties of the sample

Molar ratio of Co/Al Sgpp/(m? + g1
HT Sample . . r/nm . .
In solution In solid Calcined 500 C Calcined 800 °C

2CA-HT 2.0:1 2.05:1 23.0 114 47.0
3CA-HT 3.0:1 2.91:1 12.6 83.0 30.9
4CA-HT 4.0:1 3.85:1 9.3 72.2 30.9
SCA-HT 5.0:1 4.93:1 4.0 79.9 35.2
7CA-HT 7.0:1 6.87:1 7.9 64.9 18.5

# Average crystallite size of CoAl-HT calculated from d(003) and d(006) planes using Debye-Scherrer equation.
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CA0-800 & A ALY R HAE LA TR Y Co AR AHHFFIEATSTIE ™ | T REAL T CoAl, O, fl Co,0, 4, {H
FKEIR CoO, Co,0,F1 AL O, T ST WIAHBIAEAE. R beil TSRl BoRi K K, JRih A Ak T o0 .

FRAG IR U B SR AE A AR ) FLES A8, S5 R3HH, CAO-500 1 CAO-800 £/ 80% LA I [ FLER
TR (2 nm<d <50 nm) N, [AIISADRBRAL. FEMEEON H I FLFN (30 RAL EZ TR T
Y G i, TR CAO FEA A FLESH A R TSRS B9 WM | 9 BORIBERE. FH BET J5 BT Ak
I LR ARG T2 2. W] UL 2CA0-500 [ S, fe K, 4 114 m*/g, TCAO-800 [ Sy /N, S 18.5 m*/
g; CAO-800 11 LR 1HI AL AR T CAO-500 FF i, X2 f TR BRI B FH i b K R sl W2k k0 1)
FE R AR Co/ Al BE IR LU N2 BRI ) R
2.3 SEM FE$RoH

2 JEANTR] Co/ Al FE/R LAY CAO-800 K5 SEM IR A, i 2 AT L, 42800 CR5He)a ki A2
SER IR A B INBURL TR B 486, Co/ AL BEJR LU 52 M UKL RS FIORLBE 4341, Horh 5CA0-800 5 i A
FE AT BRI L) RN R 5 ~ 10 wm, 53X 5 i AR R APRAR T (0. 1 ~ 10 pm) FeA—Z, A
T AR e R 1) R Ar 2l s T H A ORI — | X AT RiE 5 HS /KT A TR ) Ok RN
K. TEWRM R HEALIR B R i, UKL/ N FUREFE 3 A R S A1 e, RS Kb i) 5 H e i sh i oy
ZIANR AL s, AR TR 5 SO W S ) Z R WAL AR it , BT Co/ AL BEJR LER 5 AR5
ST AR A e AR S A TR

(A)

Fig.2 SEM images of CAO-800 samples at different molar ratio of Co/Al
(A) 2CA0-800; (B) 3CA0-800; (C) SCA0-800; (D) 7CA0-800.

2.4 XPS XRIE

RJH XPS 53HT T CAO AL R LA RIT R N A 534, Xt Co,,, O, F AL, HEATZE 545,
I C,, , =284.6 eV XEEIPEATRAE. ARIRA PUESS G ARIGE R B0 NI R R T, 645 1A AR Y
XPS JLE R MIKIE , 4505 T3 3. FrAREM I Co/Al FE/R HLE/NTHAR , X Al RE2 b T 0m [ i
REMR A TR Je ek fh e m T i, 1 T R i A SORMARI 2 i = TR) ) 25 520 AL T Co WY 18T I P 76
BNy, = 1140 m)/m’ Fil y, =2100 mJ/m’, WK Al SAER M S M. Trifivo 25 > HF5E Ni-Al K1
AR R =M HE TR EEEA. A0, BhEEF RIS, R Co/Al BRI TR, %
B TR AR HE T R R A ) (A R

3 2 CAO LTI Co,, A5G RENSIE, 456K 3 WLAE I, SAMEMLTINY Co,, M T4 A REIER
P, 29°9(780.6 £0.3) eV, X RIRFE HALK LR BN L, IXAEUEA T Co0,(Co,,
780. 5 V) Fl CoAl, 0, (AL F45 & HE( Coy,, + 781.7 eV) ZIH], 1M HIESEITRG# , UEWIREALH K i T %
LA Co, 0,11 CoAL, O, MR AEHE, FFLA Co, O, MR A F, X5 XRD 450 AH—5. 3R 3 BT LIFE M,
5CA0-800 FEfh Y Co,, H1 O, M4 REFH EFEM/N, BHHET T Co, O, 1U1E, X BEH] Co, O, 1K PEYFhAH
XA, H,-TPR S5 IREY], Co 0, 5 TARULIE MR 2 Sl iy EfL R, T SCAO-800
HEALTIBRMAIR I VE . 3oh, 25HER Co,, B9 FHE-BUERE S UL EIRE, Bl Co,,  Fl Co,, WL TFEARER
EHAHL, KRR (15.3 £0.2) eV, XWE Co NELIA—MBILXAFTE, Co™* A Co** [FIRHFF7ET
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AR RIEIZ R G AT RS Co( Co,Al,_,) O,

Table 3 Electron binding energies and surface composition of the CAO samples

Binding energy/eV . . . Binding energy/eV .
Sample Co, Co, Spin-orbit coupling/eV 0 Al Molar ratio of Co/Al
2r3/2 2r1/2 Is 2
2CA0-500 780.7 795.8 15.1 530.3 73.3 1.16
4CA0-500 780.6 795.7 15.1 530.4 73.5 1.95
7CA0-500 780.7 796.1 15.4 530.2 73.2 2.06
2CA0-800 780.8 796.3 15.5 530.4 73.4 0.63
3CAO-800 781.0 796.3 15.3 530.5 73.6 0.90
4CA0-800 780.6 796.1 15.5 530.3 73.2 1.56
5CA0-800 780.3 795.7 15.4 530.0 73.0 1.72
7CA0-800 780.8 796.1 15.3 530.1 73.3 1.91
Co0™! 780. 1 15.5
Co; 0,1 780.5 15.0
CoAl,0, %] 781.7 15.5 73.6
(A) (B)

2ca0s00 /)~
3CAQ-800
“W 4CAO-800
S5CAO-800
7CA0-500 A0
1 1 1 1 1 1 1 L 1 1 1 1 1

770 775 780 785 790 795 800  BO5 770 775 780 785 790 795 800 805
Binding energy/eV Binding energy/eV

Fig.3 XPS spectra of Co,, regions of CAO-500(A) and CAO-800(B) samples
H1 XPS WFFE AR R A B O, f5 BX T Tk A A BA 2R . K4 2 0, &G
REREIE, FTARER O, RIS TE, L FWHM Z98 3.7 eV, X F eI R 072 A Fh. XHRE
Ay O, YL FREISHEAT TEIG M, Bdudl T3 4. K45 A HE(529.9 ~530.3 V) BYUEXT I T4
AT SR TR B AR (O | ), A AHE(532.0 ~532.6 eV) AT T M4 AN (B) BRFE4R (0, ). M
4 FTLAE Y, MR SR IR 1A S 4w B G 0 i 000, 3B A B iYW B4R, X SR 2 T TR 1Y
AR AR IABOR IS SR, H 2 5 N B LBt AN AR .

(A) (B)
M

L 1

520 525 530 535 540 520 525 330 533 540
Binding energy/eV Binding energy/eV
Fig.4 XPS spectra of O,, regions of CAO-500( A) and CAO-800(B) samples
Table 4 Fit results for O,; XPS spectra of CAO catalyst

0, 0" 0" 0q"
Sample . . Sample . .
Position/eV ~ Aera(% )  Position/eV  Aera( % ) Position/eV ~ Aera(% )  Position/eV  Aera( % )
2CA0-500 530.1 51.9 532.3 48.1 4CA0-800 530.3 39.0 532.0 61.0
4CA0-500 530.2 42.1 532.1 57.9 5CA0-800 529.9 44.5 532.2 55.5
7CA0-500 530.2 39.6 532.3 60.4 7CA0-800 530.1 37.0 532.0 63.0
2CA0-800 530.3 43.9 532.1 56.1 4CA0-500-u 530.2 55.4 532.8 44.6
3CAO0-800 530.3 43.2 532.6 56.8 4CA0-800-u 530.2 46.3 532.3 53.7

a. Lattice oxygen; b. the adsorbed oxygen and(or) the surface hydroxyl species.
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M3 BT LA, SRS AL, B F A5 AR AR K, KK (73.3£0.3) eV, 5
CoAL O, IfH (AL, Z5 G RER 73. 6 eV) 2T, MICEIY AL O, AL, 454G REIH R 75. 1 ~75.5 eV X
BRI ALY F7A4E T CoAL O AR A AR, HA3ZH T4 BAE FHSZ /).

2.5 MRS

TE BET 7345 R (3% 2) AT A1 CAO-800 19 LL 3R THI B/INT CAO-500 HEAL, (HZAEATE R A L S &
I, UEIAZ ML R PERE S L R BIE AR TEE , X AT BEJE NO-0,-soot fEAb SR 74 2 H 353 )
S-BERRN BEE AR, RAEAEIE (REAR TR ) -1 CRRATURLAY ) — AR A B2 AR R LR RS
FRMATEPE B SR 2. 53— J7 1T, NO-0,-Soot £ CAO AL I 1% S v it & X B8] 43 F 200 ~ 500 °C,
X5 H,-TPR 35 AR A e 1 X ) A — 2, T ICIR A X B 2R 1T Co, O, 3R 5L, X R 7E M1k
RN Coy O, FTERALTE PRI S SR EUA SN, PRI 76 B K A AL R A rh T BB A A LA TR L
F# ( Redox mechanism) !,

K XPS A X 28 35 #2 FE THIR RN J5 B9 4CA0-500 F1 4CA0-800 HEAT T 4, 54> Bk
4CA0-500-u 1 4CAO-800-u, H Co, F1 O, XIHH) XPS #EEIWLIE 5. XTI 2, RBHTJE Co,, [ XPS FE &l
WEREARIA], Hoh RS RE L Co,,  BIHLT-25G REAR N 780.5 eV, Co,,,  Hl Co,, HITE5HREZEHRZI N
15.3 eV, 5N BT AR, 3% 156 B B 1 JE B I fh2f R AR, AT ZE LA Co, 0, Fl CoAL O, M FH
FELE, IFLL Co, O, WP Ry F. HIM, 2% R I FIAEA SCEL TG 2544 T BT R4 rfeitae v

(A)

(B)
4CA0-500-u \ -
_J\—/\/ 4CAO—5U(J—u/ —

L 1 1 1 1 L 1 1 1 1
770 775 780 V85 790 795 8OO 805 520 525 530 535 540
Binding energy/cV Binding energy/eV

Fig.5 XPS spectra of Co,,(A) and O, (B) regions of 4CAC-500-u and 4CAC-800-u samples

R HI XPS A 5EMEALI R O, 7 X T 1 Rk i A Fh LA i B R L. B 5(B) 2
F L JE AR O, S5 S RETE I, X BURIEAT THLE TS T, 4505 TR 4. S & ML,
B AR 4R (O ) VA S REIRCA AL, ik 5 A I IR E AT 5% TR (O ) IS 5 RENS A
Fh, [FEF 4CAO-500 F14CAO-800 119 Oy 43l i 57.9% F1 61. 0% T [k 44. 6% F153. 7% , X i
BRI R A T BES 5 T B IRURL A BRSSOV, X e T 8 R T LAH 3 ¥4 3 400 ( Spill-over ) £ 12 ]
iR, 20— RN N, e CO,, X — ik B2 BB JR A 08 B9 i T ML B ( Spill-over mecha-
nism) *. [HR 4 BT LI, SOVATE SR (O ) B A B 8l S EIE T B A AR e 4R
IR JFHLE R AETE ; 78 CAO AL B THEAE Co** /Co’ AL xS, AT Dhid ik 48 1 i Jir 5o i 55 PR oy
RS RIBECS . T AR S Fh Z AR S84 T R IAHEL R4, 18 CAO AEARTRI IR 25 Btk 4
NO, JREH , B P A A e it R ] BE A A 2t T AT LB A S A g DAL B3 [ .
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Cobalt-containing Hydrotalcites Derived Catalysts for
Simultaneous Removal of NO,_ and Soot

WANG Zhong-Peng'** | ZHANG Zhi-Xiang®, SHANGGUAN Wen-Feng’
(1. School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022, China;
2. Research Center for Combustion and Environmental Technology, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract Cobalt-containing mixed oxides( CAO) were prepared by thermal decomposition of hydrotalcite-like
precursors with Co/Al molar ratio varying from 2 to 7. The catalytic activity of the CAO was investigated for
the simultaneous catalytic removal of NO, and diesel soot particulates by temperature-programmed reaction
(TPR) technique in a fixed-bed flow reactor. The relationship between the catalyst structure and performance
were clarified through ICP, BET, SEM and XPS measurements. The results show that all catalysts exhibit a
nonstoichiometric spinel phase. Oxygen species present on the catalyst surface included lattice oxygen, the ad-
sorbed oxygen and(or) the surface hydroxyl species, which acted for different mechanisms in soot oxidation.
The catalytic activity was influenced by both Co/Al ratio and calcinations temperature. 4CAO-800 with the
Co/ Al molar ratio of 4 and calcinations temperature of 800 “C show the best activity with a low ignition tempe-
rature (£, =290 °C) and high selectivity to N, formation(Sy_ . =3.5% ). During the NO, -sool reactions, a re-
dox mechanism and a spillover mechanism may occur simultaneously for the catalytic soot oxidation.
Keywords Hydrotalcite; Mixed oxide; Soot particle; NO, ; Catalytic removal
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