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Summary

To reduce PM emissions from light diesel passenger cars, the use of catalyzed diesel particulate filters
(DPPF) is effective in terms of cost and mountability, and these filters are becoming increasingly important
to meet PM emissions regulations. During the oxidation of trapped PM using the catalyzed DPF, it is
necessary to shorten the duration for fuel injection by improving the PM oxidation rate so as to reduce
fuel consumption. Mazda has been putting the focus on high-oxygen ion conducting materials, which have
high oxygen exchange property and facilitate active PM oxidation, and achieved speedy PM reduction.
This time, a new catalyst material having superior PM oxidation performance has been developed by
raising electronic conductivity involved in PM oxidation reaction of high oxygen ion conducting materials
and by using a technique to increase the concentration of precious metals locally on the material surface

where PM is mainly oxidized.

. 7=PM % H CBREE TR LIRZET 2 DI T4 7RIS
1. [ZLHIZ e 7 M

No.32 (2015)

Fp—Brx VL, AV VL RIERLT,

BUhRNE <, CODOPEHN DN L, BEEN
ADRBICE TH D, £, ENESEREZAELTE
D, BRMNEFLICIAS ELELTWD, LrL, T4—EL
TPV ATEBWTUE, PR ARICE ER DR INDE
(Particulate Matter : PM) OIS K i@ L 725,
ZOPMOIERE O -0, /WNEEREHRT + —ELrT Y
UTE, BRI 2 hOBLE S, iR ERIDPR
BEAEHTWS, LZAR, INUERAEHAT +—ELx
UV OPERAT AR, EANERR A RONT, gL

2, £07=%, DPF LIZHEINT-PMOEN—ER
A TECE, PRV ARE L BA S8 5 AR AT S
VBN D, FHAEMBIZEIT PR ARE O EFICE,
A A VESHZ K DR TREA DB O (R A RIEST)
MWBEL 720 | BB DOEACIC SRR D, FHERRAREW &
RA NEHEPHE X 572, BEIRIENRD WO T 41—
BAZ TP DAYy NEBDIETLES, Z2D72DIT,
DPFIZLFF & 2 PMER LA X, lidE L7-PM % #HR
DICEMEEBRET B Z LR b s,

VYA TIEIINET, MR T TR, RO
FRFR 1R IEERSR & U CHIAC& 2 @R A A A8 N

*1~6  HffrZERT

Technical Research Center

—246—



No.32 (2015)

EQVE R ;|

HRHL, ZIUTE D ESH2PMOB{LIRELZER LT
720@, AEl, B2 PMBLRGMEELZ BRI E L, Sk
FA T AREM B OE TAREEDO R EX T, BRI O
LRES) B oD 5 4B OMERIRIEIZER L, En/-PMiEE
{LAlEEZ BR%E LD T I a5,

2. fiigiB R DPFIZ & APMODEE

R DPF O N E S & Fig. LlTRd, By A
W& ENHPMIL, DPFNEBICEWT, BF I v 7 AND
5% FEREC L o TR S D, HIESNIZPMIL, %
LB a—T o v 7 SR itic X > TRk s h 5,
PMOEALEE (C+ O2— CO2) ZEET H7-012iE, fil
BN D DD R OB CPM A B L2 Z & 3%
LD, Y EPRIE LT EBRRA T REM RN G5
PMg{bflitix, Fig. 2077 X 512, K[IEHEESR 2 NEE
VZHY AT & [RIRF TG 24 7 IR 36 2 B 3 B IR R AC K
JIGIEN TN D00, = ofEIC LY, PMISTEMEZR RS
ELEIMET D2 LN TE 57, ENI-PMBRLEE
ZIEHRTDH L BARETH D,

2
23
G )

Emission Flow

Substrate {SiC)

Fig. 1 Internal Structure of a Catalyzed DPF
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Fig. 2 PM Oxidation Reaction over the Oxide-ion
Conducting Material
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a) Gas Purification with a Catalyst

Catalyst (Secondary Particle)

- Gas reacts with a catalyst both over the
surface and in the bulk through pore.

b) PM Oxidation over a Catalyst

Catalyst (secondary particle)

*PM reacts with a catalyst mainly over
the surface.

Fig. 3 Difference between Gas-catalyst and
PM-catalyst Reaction
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Table 1 Surface Areas and Pore Volumes for Samples

Pore Volume
(m?/g) (cm/g)
Fresh | Aged | Fresh | Aged

Zr-Nd-O 104 61 0.58 | 0.52
Zr-Nd-Pr-O 37 28 0.23 | 0.12
Zr-Nd-Ce-O 85 78 0.60 | 0.46

Surface Area
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Fig. 4 Schematic of Test Method for Carbon Oxidation
Property
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Fig. 5 Evaluation Apparatus and Test Conditions for
Model Gas Evaluation Using a Catalyzed DPF Sample
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Table 2 Specifications of Engine for Dyno Evaluation

Specification
Combustion Type Direct Injection
Displacement 2.2L
Fuel Injection
System

Common Rail System
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Fig. 6 Cumulated Amount of *°0 Desorbed from
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Fig. 7 Cumulated Amount of Carbon Oxidized by*°0
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Fig. 8 Cumulated Amount of Released Lattice Oxygen
from the Catalysts under a Reducing Condition in Hz
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Fig. 9 Temperature Dependence on Electrical
Conductivity Measured in Air
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Fig. 10 Oxygen Partial Pressure Dependence on
Electrical Conductivity Measured in N, Air/Na,
Air and O; at 600°C
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Fig. 11 Relation between Carbon Oxidation Rate and
Surface PGM Concentraion (Conventional= 100)
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Fig. 12 PM Oxidation Performance of Developed and
Conventional Catalyst under a DPF Regeneration
Control with a Dyno Engine (Conventional= 100)
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