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Hitachi Metals has developed a large monolithic high porous cordierite filter.
The microstructure of the porous wall of the newly developed CERACAT® filter
has been optimized to obtain good performance, and the filter provides low
pressure drop and high soot filtration efficiency. These have a trade-off
relationship for heavy duty diesel. The CERACAT® filter makes a great
contribution to the development of ultra-low PM heavy duty diesel to meet the
2005 PM standard level (GVW=>3.5t : 0.027g/kWh) in Japan.
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Fig. 1 PM emission regulations for heavy duty diesel.

JddoooUooooouoooooooooo
Jgodooobooodoilinobooooooobooodo
Jo00oooooooooooooooooceco.0Ood
O0o0ooo0oooooooooooooooooao
O0ooDoo0oooooooooooooooooag
doooooooooopPpMOOOODOOODOOOOO
JodoooooooDooooooooooooooag
oo
gooboooeobodnoooobooonoodoooPM
0000000 0O DPRDO Diesel Particulate active
Reduction systemOJ* 0 000000000 OOO0O
OoooDoo0oooooooooooooooooao
OdooDoodoooooooooooooooooag

oooooooooenoooon
Fig. 2 Appearance of CERACAT?® filter.

" 0go0bO0O0O00O0oo0obooOoO0oO0ooooboooo B

Casting Technology Research Laboratory, Hitachi Metals, Ltd.

"t Qogoooooooooog oo Kyusyu Works, Hitachi Metals, Ltd.

tthgooooooooooooo

"o0 Casting Technology Research Laboratory, Hitachi Metals, Ltd.

OOOoO0O00 Vol.2D20050 65



goooOooooodopooOoOoooboooscb00o0oooao

ooooobooooboooooooboobooooooboo
266.7mmO 0O 030480 000000000000O00O
0 0O 5Si0.0 2ALO:O0 2MgOO0 OO0 OO O0O0OOO0OOOO
ooooboooooboooooboooooooooooao
oooobooooobooooooboooooooooooao
00000000000 00b0PMOOOO0.027g/kwh
oooooopMOOOOODOODODOOODODOOOO
ooooooboooooooodadsesd

Plug
_ = = = et
s = == »:»
- = = === F---—----->» Exhaust
> — Gas
- = == \!:‘>
év_ D 3 D =3 ki‘a&
Cell Wall

OoooOooobO0ooDooboooOoooooDoon
Fig. 3 Honeycomb wall-flow filter.

ogooooopMOOOOOOOOOOOOOOOOO
ooooboooooboooooboooooooooooao
oooooooobooooooooooooooooo
oooooooooboooooboooooooooobooo
oooo0ooo0ooooooooboobobooboooooo
O000o0O0oO0oo0oO0AshOOO0OO0OO0O0OO0OO0O0OO00O00
obooobooooobooooobooooobooooooao
ogooooboooboooooooobooboooon
oooobooooobooooooboooooooooooao
oooooooooboooooooooooboooooo

—

Fuel consumption | [
™ LN

Durability C— >

High soot-filtering efficiency
Suitable for catalyst supporting
Easy regeneration

> Low pressure drop
Easy regeneration

Heat resistance
Chemical stability
Thermal/Mechanical strength

o

|  Development concepts I—

OHigh porous cordierite
OLarge monolithic structure

L

goooooooooooooono
Fig. 4 Required performance and development concepts.

Macrostructure: Honeycomb structure control
Microstructure : Porosity control

0 Pore size distribution, pore shapel
Nanostructure : Texture control, component control
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Table 1 Honeycomb structures and material properties.

) ) Mean Pore Volume Honeycomb
Filter Porosity .
i Pore Size 0 x 10°*mkg0 Structure
Material 0 %0 . .
0O pm0O Total >40pm | O mil“¥/cpsi“20
17/100
53 8 0.44 0.01
12/200
B 62 16 0.65 0.08
C 62 19 0.65 0.08
12/260
D 63 215 0.68 0.15
E 65 23 0.74 0.15

“1 milld 1/2000inchd 0.0254mm(] "2 cpsill cell/square inch
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Fig. 5 Concepts of honeycomb structure and material
properties.
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Fig. 6 Pore size distributions.
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Fig. 7 SEM micrograph of typical pore shapes with porous
wall structure(Filter material D).
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Fig. 8 Schematic diagram of pressure drop evaluation
system.
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Fig. 9 Schematic diagram of exhaust system simulator.

ooooooooooooooobooooobooon
ooooobooooooooobooooooboooooon
ooobooboooooooboobouoobooboooobooon
oooooboooobooooooobooooooon
boo0omoooobooobooooooooooo
oooooboooooboooooooboooooooon
oooooboooooboooooooboooooobooon
ooooooooo

0o Oo0o0ooooooooo

Fig. 10 Photograph of heat cycle test with Exhaust System
Simulator.
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Fig. 11 Reduction ratio of initial pressure drops.
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Fig. 12 Pressure drop due to soot loading.
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Fig. 13 Reduction ratio of pressure drop with 2.0g/L soot
loading.
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Fig. 14 Relationship between filtration efficiency and soot
loading mass (Filter material D).
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Table 2 Filtration efficiencies.

Filter Material Filtration Efficiency
A More than 99mass%
B 99mass%
C 99mass%
D 98mass%
E 97mass%
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Fig. 15 Isostatic strength (Filter material D).
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Fig. 16 Example of heat cycle condition with Exhaust System
Simulator.
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Fig. 17 SEM micrographs of filtering appearance on porous
wall surfaces.
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Fig. 18 SEM micrograph of cross-sectional filtering
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Fig. 19 SEM micrograph of cross-sectional filtering
appearance with 2.0g/L soot loading.
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