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Fig. 1 Flowchart of LiCoO, preparation, sintering and characterization
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Fig.2 XRD patterns for LiCoO, synthesized with

different Urea Mass
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Fig.3 XRD patterns for LiCoO, synthesized at

temperature of 600 °C
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2.2 BET #1 ICP R1E

XHF S 2, L FERBLT 2.4 m*/g
#4.3 m’/g Z A, FEIRE M, RV EI
LiCoO, ZFMiA By bR TH A A 42 T}, 1% 7] e
R IRENE 22, A A T2 3 SN 0 4T

F 1 H NS R LiCoO, M1k Y bL 2 i1 AL A
ICP PR 2R ok /AR 968 ok 2 AT 1155
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BT ARy B RE | B S i A1 S U 2
FIYLRE L O AT A Ly S X SRR K.

& 1 NS 31 LiCoO, L FItL REME Na S8
& ICP iz
Table 1 BET surface area and percentage of Na of the
LiCoO, catalysts and ICP analysis

Catal Sper Na-ICP Grain Size
atalysts
! /(mz'gil) /(Wt%) /nm
NS_0 3.9 0 40.0
NS_50 14.2 0.11 24.1
NS_100 9.6 0.29 30.4
NS_150 7.8 0.33 35.7

R, HRWHLT 3.9 m*/g 5] 14. 2
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/N ERLR ST 24,1 nm. NS 511 LiCoO, i1k
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FOT AR /)N, X AT g S R A NaCl s inie e 7
S NET B FAGER, BRAIK T A SO R BRI B, R
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IFA AT R 2, H bk 3R AR A B B R Y T B
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Hahn, 2 NaCl a3 28 5 A0 7], X B NaCl Y
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PaEToEcl, MR HE T R K, R
0N AN TN 1

B ICP 45X #r T LA i, BEE NaCl ¥ 0
3T, St PRisc)s, AR H 5% B 1Y Na 2.
{2, fEALTR 1 AR 5% B8 1Y Na Jo &R st/ T4l
AR TSI NaCl fh i) Na ST i
2.3 XPS ®1E

4}y NS_O, NS_50 AL FEE M O 1s iy XPS
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Fig. 4 XPS spectra for NS_0 and NS_50

531.9 eV Gi— %%k NS_50 F1 NS_O #£ 5 2 1H OH
s F AP (0,) ; 534.1 eV Fi1534.0 eV Gi—1H
45, NS_50 H1 NS_O ¢ &h F mi B 48 (0,) 7. %
2 NARRIEYF R ). NFH T LA 1, OH Biit
SR A B, 3 T W R 4RI L BT OR. NS
50 FF it H 2R T B AR LA R 6. 4% = T NS_O K

an. AEAGT AR IBUIOR (F 1), e b A2
ik BT AL SRR R, et T e M A AR R

% 2 XPS #f
Table 2 Statistics of the XPS survey
Catalysts 0,/% 0,/ % 0,/ %
NS_0 60.1 38.2 1.7
NS_50 44.3 49.3 6.4

2.4 H,-TPR R1E

K5 3 NS £ 51 LiCoO, 4L #Y H,-TPR 3
K. B AL, NS BB R H, i g 32 5
BAE 300 ~ 600 C . 5 CHkdliE, H,-TPR Hr,
100 ~450°C Hi 3 Y 30 J5 06 Ja 1 A 77 3 Twi 1) 40

Absolute | NS_0|NS_50/NS_100|NS_150

Area [60.2| 82,5 71.2 | 66.1 \/
NS_150

7
_
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1 L 1 L 1

1 L 1 1 1
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K5 NS 41 LiCoO, HELFIAY H,-TPR 3%
Fig. 5 H,-TPR profiles for LiCoO, synthesized at
temperature of 600 °C

W B 0,7, 450 ~700 °Ci il P i i I T
A BRI M AR 0,7/ 07, KT 700 C
30 S8 Tk 4. I H,-TPR % (&1 ] LUFE
ZI] NS_50, NS_100, NS_150 #£ 100 ~ 450 °C [X [a] N
93 SR SRR, 3o 0 U B 2 TR 480 9038 JEL A A X T
NS_O 3545 a7, X AT R PR 4 gt FH, NaCl
AR T & G R, S0 T AL B A I
REJT, (ML 7E A A0 IS R i H, R4 T SR
. [RIEF, NS ZFEALFIRES NaCl VRNt ,
TR SR AT AR S B WA ([ 5) , i AT i
TR DR R A0 25 T B B 01 Na (36 1), i3
T _E WGP A8, SR A AR,
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P16 S_100 LiCoO, {1k
Fig. 6 TPO results of the simultaneous NO,_ -soot removal

over LiCoO, catalyst without NaCl
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aC+2aNO—aN, +aCO, (3)
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AFE C ¥ 0, AL CO, (XL 2), C 8 NO
FARLE L CO, F1 N, O(FORE 1 F14) ™ @it MIE
o] LS SRR BRI T, 270 °C, T, 3310
°C, NO, fEAL 20 36.9% .

45000 - —#—NS_0
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%3 'S RIMEAGIAE 5% 0,+2 000 ppm NO =,
SRR SEER AR AT LAR ) S_150 EAT Ik A9
ESMIREE T, 9268 °C, S KMABEIRIE T, 4y 309 C.
S_100 7E N, oAb bR BESF. ZXFH, S_100 F
S_150 AT Al AR I b AR, (5
S_150 AL N, %61k 30. 4% KT S_100 {1
36.9% . LiG75 EVESE S_100 HE AL TN A ) B )
NaCl #F5% NaCl R nxt AL 701 4 1k RE 2.

&3S RIEMLTERENIK
Table 3 Catalytic activity of LiCoO, catalyst prepared with

different percentage of Urea

Catalysts T./C T,/C /%
S_0 277 326 28.0
S_50 272 316 27.6
S_100 270 310 36.9
S_150 268 309 30.4

7 4 5% 0,+2 000 ppm NO 40T, NS 23]
HEALTR AL PM Az i CO, [R] B 38 it NO A i N, Fi
N,O W, 7 (a) Fi4 Prf LIEH, K NaCl
W, WRHEAS AR T, Flf KRR B T, ¥4 W]
BAFEAL, Horh NS_S0 b FIEMRIERE T, 153 246
C, T, 5% 282 CHHLL T NS_O fifb i 53 B BEAK T
24 CCH128 C. MBI 8 Hr] LUF Hifi k0] L2 i AR
5T ) RS AT FE B SRR G - B AR L 3% T B R
K, HZ 5 RO 0 R R RRAIG. 3XAT R A
R LEZRTAT R A& T, 38 KT e K 55 44 Ak 70 1) 322
[T 8 ) e i B T R VA W = A =
A5 TN LA K 7= 1) 2Z [V A 7 A% A T e AR 7Y

40

35
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25

20

15

10

Conversion of NOxto N, /%

100 150 200 250 300 350 400

Temperature/°C

7 LiCoO, FRFIMEAMHIE ML

Fig. 7 TPO results of the simultaneous NO, -soot removal over LiCoO, catalysts
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Fig. 8 The correlation between BET surface area and

the ignition temperature

PEAIABE Y K2 i X TR F 200 ~ 500 C, X5
H,-TPR i IR IR i J5 e 9 X [R] 3 A — 3k, TR
XTI TR M LiCoO, AYIE 5, X 3R B AE A1k I
H R ] LiCoO, A2 HLTE R S W Fh 2 55 B 40 ) Ak
FNE, PR T AE R AR A AR b v Rl BEAATE S8 1k 18 SR AL
J ( Redox mechanism) ™. XPS 1, NS_50 HAH#
1 LU A8 B 25 T B S 6. 39 % , X T g S R 1T
)R 3 Ve T RIONE ( Spill-over ) £ 328 3| i 8 R T
23t — RAN A RN, a4 CO,, X —i
T T JR IR A8 1) Y 3 HILEE ( Spill-over mechanism ).
B TR S8 B Z (B ZEAS [7] 45 40 T AT DA AR &%
1k, 7E LiCoO, Ak 5] [a] i 25 B e A A1 NO, 119 S ;.
o B A R e A B T BB A FE A e i AL B RN 4
16 JEALEER PR EVE . G NaCl gE—20 00, Ak
S S AT 5 ST 2 BT = i %, H,-TPR 5 &
SIHTAT AR B, AR SR AR B Na py 3, i
TR RTE AL A, AT R AR, TR AR
JE E It

R4 NS BRI BT IEREN X
Table 4 Catalytic activity of LiCoO, prepared with different
amount of additive NaCl

Catalysts T./C T,/C /%
NS_0 270 310 36.9
NS_50 246 282 37.4
NS_100 259 297 37.2
NS_150 258 296 34.0

W 8 (b) Fi 4 WKL, NS R
TE N, A BRAERR 5 NSO KA, HAE Ry
1£34% ~38% ZJal. AL, NaCl {9 AR RE] b
JiNO [y f 372

3 #ig

3.1 SRR B ORI U B Ak 4
F1) LiCoO, ML J& —Fh K 471 PM il NO, [}
AL 22 bR fEA 7).

3.2 il & FE P ICHLER NaCl Ay fin A AT L 25
PEE AT LB AR, [RIA, B BN 3 AR v A
FRF L B5HR LA B 7= 22 18] () A% SR AL JRVE 42 ik
5 Ak R0 1% B M T L, A O A A R 5% I )
5. RIS, AR AR AR TR 17 A AV T R s ey 4 O
DU AR R UL R P 25 1. S 5 R
H, 50% [ 43 E01 NaCl i fin 2 2L AT S A% ) e 0
EHMATLE N 246 C, N, BAERE 37.4%.
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Solution Combustion Synthesis of LiCoO, for Simultaneously
Catalytic Removal of Soot and NO,

XU Yao, ZOU Gu-chu, WANG Shu-jie, CHEN Ming-xia, SHANGGUAN Wen-feng *
( Research center for combustion and environment technology, Shanghai Jiao Tong University, Shanghai

200240, China)

Abstract; LiCoO, catalysts were prepared by solution combustion synthesis method and salt-assisted combustion
method. XRD, BET, ICP, XPS, H,-TPR were adopted to characterize the prepared catalysts and the catalytic ac-
tivity of the catalysts were evaluated by the temperature programmed reaction. The effects of urea and NaCl addition
with different amount were investigated separately. It was showed that the catalyst had a better activity performance
when urea excessed 100% compared to stoichiometric amount and had minimum light-off temperature (270 °C)
and maximum conversion of NO, to N,(36.9% ). Depending on the amount of NaCl, the specific surface area had
improved. When NaCl added 50% amount compared to the target product, the light-off temperature decreased to
246 °C. However, the addition NaCl has slight influence on conversion of NO to N,.

Key words: catalytic removal; PM; NO_; LiCoO, ; solution combustion synthesis
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