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Effect of Ag loading on soot oxidation for Ag/Ceq 752150, catalysts
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Abstract: It is still important to develop soot oxidation catalysts with excellent activity under low temperature.
Ag/Ceq 7520250, was synthesized via coprecipitation method for soot oxidation. Compared with the catalytic
performance of Ceg75Zrp250,, the introduction of Ag can lead to the decrease of soot-ignition temperature.
Moreover, there is an optimal Ag loading. Subsequently, several methods such as XRD, in-situ XRD, BET, TPR
were used to characterize the physicochemical properties of Ag-based catalysts. The results showed that the
introduction of Ag resulted in decreasing the reduction temperature of surface oxygen species, being due to the
interaction of Ag and Ce. The interaction also brings about the occurrence of Ag” nature. And the feature is linked
with the outstanding activity of soot oxidation for Ag-based catalyst. Furthermore, the Ag-based catalyst possessed

fairly good stability in soot oxidation.
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Fig.1 Schematic diagram of experimental apparatus
for soot combustion
1—Hy; 2—Ny; 3—air; 4—5%0,+95%N,; 5—globe valve; 6—mass
flowmeter; 7—check valve; 8—flask; 9—reactor; 10—tubular heater;

11—gas chromatograph
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R TP AR $%— MR Tt
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2 K-Ag./CZ fEALTIFIBR A AL SR e
Fig.2 Activity of soot combustion over K-Ag,/CZ catalysts

1 NBRAHAE K-Agn/CZ 1AL E R BRBEIR S o
MFE 1AW, AT K-CZ, K-Ag /CZ AL
JHBRBEI Tiow Tson Too MW R PR, XUt I HHEAL T
Ag IR RE T BB AR RE . T HLBEE Ag 713K
I, K-Agn/CZ 1AL TV AL RR M BR L8 R BE S T
EE RS, XU Ag SRECRAAE —DMRIE, N
22%. B} K-Ag220e/CZ ALV AR SR L8 U [X (7]
N 250~450°C; Ty A 332°C, X T K-CZ (L]
BT 76°C

R 1 K-AQ/CZ ELFIBIBRE SRR (BRI Em)

Table 1 Temperatures of soot combustion over K-Ag,/ CZ
catalysts (loose contact)

Catalyst Ti/C Tso/ C Too/ C Tw/C
K-Cz 367.1 412.6 469.1 408.0
K-Agsy/ CZ 328.6 383.1 456.9 368.0
K-Agio/ CZ 308.1 345.6 383.8 344.0
K-Agigy/ CZ 306.9 342.6 384.2 336.0
K-Ag22/ CZ 306.3 340.8 399.7 332.0
K-Agazsy/ CZ 317.1 367.8 435.6 362.0
K-Agzgw/ CZ 349.1 416.9 476.6 420.0

25 F TR, K-Agn/CZ AL A0 B fi AL R o H
AR AR Hh, #E RN
K-Ag220,/CZ -

22 K-Ag,/CZ #ELFIRIE

221 K-Ag/CZ #HAF & Hiassty & 3 AR
Ag AEEMEALT XRD K. MWE 3 4, Ce
FAEALFILE 20 1y 28.87°. 33.51°, 48.09°. 57.05°,
59.90°. 70.40°. 77.74°. 88.15°4b HL A AThiIg. iX
LEATHNIE VTR T Ceo 75210250, M2 7 B A1 S AH 4
¥y, 43 BI% N T (111). (200). (220). (311). (222).
(400). (331)F1(420)fw i (PDF#28-0271) . L4k
CeO, MHLL, TSN, & 1al =y M BERE ), 1B Ce-Zr
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K3 K-Agy/CZ fiEfk I XRD ]
Fig.3 XRD patterns for K-Ag,/CZ catalysts

FAEAFITE 500°C NREHRIER T Ceo75Zr0.250, [l ¥
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®2 K-AQ,/CZ LTI RS ERMERIR T
Table 2 Lattice parameter and crystal size of K-Ag,/CZ

catalysts
Catalyst abcczaiy Aoz /nm abcaguiyy  dagauy /Nm
K-Cz 5.385 6.8 — —
K-Agsy/ CZ 5.352 5.8 4.088 55
K-Agion/ CZ 5.348 5.8 4.087 10.5
K-Agigw/ CZ 5.346 5.6 4.085 15.1
K-Agzw/ CZ 5.352 5.7 4.085 18.4
K-Agasw/ CZ 5.355 5.8 4.085 20.6
K-Agzsy/ CZ 5.350 5.8 4.082 29.6

MF 2 I 51, K-Agn/Ceo 75210250, HEALTTIH Ag
(1) A% B R A AR . X R BITE ML)
Ag K5 LA& 8 Ag BURIAFAE . 1E K-Agy/CZ fiEfk
FIH Ceg 75210250, MR SF7E 5.7 nm A 47, %A

AR, Vi8] Ceg7sZro2s0, 45 HE LA KA E s 1M Ag
R RT B Ag & 2RI S, A 5.5 nm
W2 29.6 nm, K Ag KAEBIERIA .

222 K-Ag,/ CZ #EL#H 49 BET 247 K-Ag,/CZ
AL R AE W22 3. W36 3 TP LU Y, K-CZ
fEAL T I LR AR FLA R FLAR 508 KT K-Agn/CZ
AL, BEE Ag EEREIN, K-Agh/CZ AL
(1 LRI ARFIFLA DN, FLAR A AR . N XRD
oM e a5, BEE Ag S RN, K-Ag./CZ
AR E ISR, FRLRIRARAE R, PRI T L
RIMARBIRAN . R LR TARRS AN, AR AL
FT R R e

#*3 K-Ag/CZ BRI LUHDFHIE
Table 3 Textural properties of K-Ag,/CZ catalysts

I Pore volume .
Catalyst ~ BET surface area/m*-g _— Pore size/nm
/cm®-m
K-Cz 54.3 0.118 6.0
K-Agsy/ CZ 45.1 0.051 4.4
K-Agion/ CZ 40.3 0.047 4.1
K-Agign/ CZ 371 0.043 4.3
K-Ag2on/ CZ 355 0.042 4.7
K-Agasw/ CZ 332 0.035 4.6
K-Agagw/ CZ 313 0.034 45

223 K-Ag/CZ H#ALF & Hy-TPR 547 K 4 WA
[F] Ag f1#k &1 K-Agn/CZ AL Ho-TPR .

il 4 Fi7R, Ceg7sZro250, HEALTTI Ho-TPR ik 5
ZR7E 380~490°C. 490~700°CF1 >700°CiaE N A
3 MBS, Ef AR T CeorsZro250, AL
P AR, A2 AR SRR R (Ce™ —
Ce®") R 2 s A HE IR, Ag B n A Ji i
FARIEAZ B . 7 181°C Ak [k IR I YA 458 Ag Bk I
O [ SIS, 75 257" C AL B IEIE N Cep75Zr0.2502

218°C

=
g K-Ags,, /CZ
g‘ K-Ag,,./CZ
z ! K-Ag ,,/CZ
8 K'Agzz%/ Cz
o
e

200 400 600 800
T/C
Kl 4 K-Agl/CZ AT Hy-TPR i
Fig.4 Hy-TPR profiles of K-Ag,/CZ catalysts
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FUDIE SR m) = iR A BT A, IR R 2B Ag
SR, Ag ki %, FiEAE K, o EERR,
Y5 CZ WM EAE R 55 AT s

224 K-Aga/CZ #EALF] in-situ XRD 447 Ag [
TEIE R E e Ce-Zr BMEAL I i fLPERE (GR DD,

N T W R b i T K-Agh/CZ 1L
IS AR AL L, P K-Agage/CZ 1AL T
FUX G ERAE 5%0,/N, A4 R B 264D .
REFRIR FE M 25°CTH & 450°C i 72 iz AL 7 1)
FARL, 25 RANPE 5 Fron . B AR R AT
Ceo.75Zr0.250, ] XRD F4FU % A 1 AR 4L, 14
J& Ag 1 XRD A5 &M 200°C FF 46 W B AF MK A &
F o

K5 ARNEET K-Aguw/CZ {47 in-situ XRD %]
Fig.5 In-situ XRD patterns for K-Ag,,,,/CZ catalyst at
different temperature

x4 ARG IR AR ES RN K-Ag2w/CZ
PEAGTAITEAN [F) AL BRR FE T 1 b i 4. Bl A3
FERITR s AXMEALTIIY Ceo7sZro.2502 H EhA% 1 KA
M 5.352 A2 4% 5,358, A LA AIXAE i ks I 5K
AEPRENGIER; T4)E Ag MERRE T EE A 4.085
2 4113, ZIHERYIE.

IXEEZE FZR B K-Agazu/Ceo 75210250, HEALFITE
AR I AR, &8 Ag IATHTIERNE MK
MRS SRR AR, IR BT Ag 55
VIFAH EAE ARG AGTIRE. o, EWRRIA R
H N SHRH T O Bk H CZ BEAARTEAL . A7
AN, THEMEITEM S R BN, KT K-Agypw/CZ
AT, BT 200°C MHFLREM CREE] CO, 15

%Eﬁ 4 Zzlaiﬁfg—l: K'Agzz%/CZ 1‘51{5'1%*@5"]%%%@&
Table 4 Lattice parameters of K-Ag,,/CZ catalyst
crystalline phase at different temperature

Temperature/'C abCczaiy abCagi11)

25 5.352 4.085
100 5.351 4.090
150 5.356 4.092
175 5.350 4.094
200 5.360 4.095
225 5.353 4.096
250 5.353 4.098
275 5.353 4.099
300 5.351 4.102
325 5.356 4.103
350 5.356 4.104
375 5.362 4.107
400 5.359 4.109
425 5.352 4.110
450 5.358 4.113

), RIEGFSEANFRET K-Agaw/CZ 1 )&
Ag fin s RO A R AR AR B HE G, AT RLAN
AG VIFITE K-Ag2on/ CZ AL FIMEAL EALTRIF L
HEAEH .
2.3 K-Ag/CZ LTI E M4
N T DRI K-Ag2w/CZ HEALTH K R
EVE, X HAE 800°C K& /KA KA T TR E I
S S5 RN 5 Pn . BEALAS RN, K-Agaw/CZ
ALK A 5, A IS TR B R R, ok
HRPRE R Tao~Too A Too 707 /9 347.2.425.2 71 480.4
Co AT, K-Aaow/CZ MEALTI B K AR E AT £y
S o
F5 IKBALIRE Ag B LTI RRIE BRIGE Bt 1L R M
Table 5 Soot oxidation activity of aged Ag-based catalysts
after hydrothermal treatment
Catalyst Tiw/C  TelTC Tool C Tl C
K-Agzo/ CZ 306.3 3408 399.7 3320

K-Ag220,/CZ-HT-800C 347.2 425.2 480.4 445.0
K-Nd/Ag20/CZ-HT-800C  336.4 374.6 410.3 370.0

Note: HT—nhydrothermal treatment.

NI, AHTTEN K-Agaow/CZ HEATHME. 4R
K, WLIooE Nd BB A8Ee 7R K
FEME (R 5)0 K-Nd/AG2w/CZ fEWFITEKIAE 3 )5,
HOTBRBHBAREI T1ow Tso 1 Too 73514y 336.4. 374.6
1 4103C. K2, Nd FIB4AMUE K-Agpy/CZ
HEAG T A B A TS 1, T BB iR 1 oK
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(1) Ag BIFI N K-Ceg 75210250, HEATFIEA
HE A E A EE . T, IR Ag BEAT
TE—NMAE, Ph K-Ago/CZ A TE VE LT
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Ce0,) KIMAMIEFIRREE . X Uil Ag-Ce fAEMHH
YER . T H, 1ZAHEAE R AR — R T
(>200°C) BRI AgTHITERT, M A FFEm
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FeoEtE, MM LItE Nd B2 R T 5 m K
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