P42 2 m S B A S Vol. 42 No. 12
2014 412 J Journal of Fuel Chemistry and Technology Dec. 2014

XEHS: 0253-2409(2014)12-1513-09
E{E DPF X F RSB ST R i =K
AR KA, g AEE, R

(1. [FIBE R IRE2EpE, i 201804;
2. L AIEI SRR AR AF, L 200120)

. TSR IO L T U I AE 2 CDPF /MESEA TG PEITA, FH-45 & Seim L & 2R PERE UC, SR A AVL
(System for emission sampling and measurement, SESAM ) FT-IR & HLIH- AR 27 /MG 42 R 5f CDPF #4748 il T5 G
FEMATIESE 276 S T AN R CDPF X Sl HLHE I ( R SRR ) ST IR 2, 45 SR B B 5% & & R 1
i, CDPF /IMEET CO \CyHy MIARRATRLIE 15, MUK IRA . AH 1P Pl MR T3 PR AR ) B 81 5t 4 S (M R AN R 5 6 M) ik
Fh s &I ' NS UIRA A RIVE X CH, Fedfesi R sgm B i A2 Sl & 3tk S0 b, & R CDPF X CO
THC EA TR A AR BE o 7638 BE SO iR B2 v LN, 38 Pr £ 482 5 2 i NO 44k, Pd 2 LUAEALS PAO 7R i NO 14
1k, 3 H PdO IR JE ALY Pd SR HEEALFI PR 2 M. NO EA LA B NO, M FE3Z 3 NO, ¥R BE 4 il [5) Bt 32 e il HLHE S b
AURBERSE M, 7€ Pe Pd 1 Rh [E7ER AL, Pd & i 5AIKAY CDPF X} SO, YW ff i A, (H B R TH &, Bl CeO, 1
3k SO, K, f# CDPF BA — & MBI,
K4IA . LR DPF; S59hAL; IR SASHIEY
MESES.: X734.2 XEIRIRMG. A

Effect of catalyzed diesel particulate
filter on gaseous emissions from automobile diesel engine

FENG Qian' , LOU Di-ming', TAN Pi-giang' , HU Zhi-yuan', CUI Jian-guang’
(1. School of Automobile Studies, Tongji University, Shanghai 201804, China;
2. TRUNETT Environmental Tech. Co. , Ltd. , Shanghai 200120, China)

Abstract: In order to research catalytic performance of CDPFs ( catalyzed diesel particulate filters) loaded
different catalysts, CDPF samples were evaluated through gas flow reactor and full-scale CDPFs tests were
conducted in diesel engine bench based on AVL-SESAM( System for emission sampling and measurement) FT-
IR. The results show that; the light-off temperature of CO and C,H; decrease in turn as content of the precious
metals increase. The light-off temperatures of CDPFs loaded same proportion of noble metals approximately
shows linear dependence, while the difference of light-off temperature may result from different content of same
proportion of noble metals. At high temperature condition, synergistic effects of content, proportion, valence
state of noble metals and gaseous emission concentrations play obvious role on light-off performance of C;H,. In
diesel engine bench test, full-scale CDPFs present lower light-off temperature of CO and THC. Within moderate
inlet temperatures, increased Pt aids in oxidization of NO, which is speculated that PdAO would help to oxidize
NO. The existence of Pd may intensify thermal stability of the catalyst. The oxidized process of NO is inhibited
by NO,. Meanwhile O, concentration in the diesel exhaust also affects oxidization of NO. Higher Pd content in
Al, O, coating increase production of nitrate. With combination of Pt/Pd/Rh, the CDPF loaded lower Pd adsorbs
much more SO, on the catalysts. However, as the temperature increases, CeO, promotes desorption of SO, on
the catalysts, which leads to the sulfur tolerance of the CDPF.
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Table 1 CDPF sample spcifications

Parameter /Unit C1-DPF C2-DPF C3-DPF

Diameter d/mm 20
Length L/mm 20
Cell density /cpsi 200
Wall thickness d/pm 0.45
Porosity /% 55
Mean pore size d/pm 8~13
Carrier material Cordierite
Catalyst component v-Al, O,

Precious metals

dose /(g « ft™)
Co-catalyst

Pt/Pd/Rh 25(10/5/1) ;

30(10/2/1);35(10/2/1)
Fe, 0, +CeO,

1.2 LSS/ EEF TG

CDPF /INEEVE 4L S5 0 #% 2R FH R EE Rk ik 31 )
CESI3A, iZ{Y#5 A ¥E4T CO  C,H, EIRIRE 1, A%
AR ST, b, CO HC M43 #T BT R AN 43
JELT AL S B A NDIR , 3% £ i 5 42 7 il — 0K
JEXIINT 2% ., Se b AL HE S B 2 4 P AE
200 ~400 T, H I, WFFEAESEA TR SL IR B, 3% 1
FEFEHIM 180 ~400 CHEFTTHE, M 180 ~300 T, A
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Table 2 Test conditions

Parameter /Unit Valu

CO: 0.4%0; C;Hy: 0.4% ;
NO: 0.5%0; CO,: 10% ; O,: 10%
Balance gas N,
40 000

Reaction gas concentration

Space velocity /h™

1.3 4EiH¥l CDPF & Z2 M aEMi

ARSI AL S HE S R CDPF i Ak
PERE, R AR R AR il 2 T2, 40 il il 45 [F] €1/
C2/C3-DPF /INFEAR AR 7] L A7) | 17 28 Y 42 RS
CDPF,3 > CDPF [ RT3 — 3, 4S8 L3R 3,
Ph— 65 S G Y R 4 e e AR 1 R S AL A S
FEDL, BASEOLER 4,

* 3 £R~F CDPF £
Table 3  Full-scale CDPF specifications

Parameter /Unit Value
Diameter d/mm 285
Length L/mm 305
Cell density /cpsi 200

Wall thickness d/pm 0.45
Porosity /% 55

Mean pore size d/pm 8~13

x4 ZRHENSH

Table 4 Diesel engine specifications

Parameter /Unit Value
Cylinder in-line, 4-cylinder
Displacement /L 8.82
Bore /mm 114
Stroke /mm 144

Rated power /(kW-r™ -min™") 184/(2 200 1/min)
1,000/ (1 400 r/min)

Compression ratio 18:1

Max torque /(N+m-r™ -min™")
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