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(57) ABSTRACT 
An exhaust gas purifying ?lter that does not break and melt 
and has high capacity to remove particulate matter, and a 
method of manufacturing the same, are provided. 

The exhaust gas purifying ?lter 7 is made of a ceramic 
material in a honeycomb structure comprising introduction 
passages 2 for introducing exhaust gas that includes par 
ticulate matter emitted from an internal combustion engine, 
porous Walls 5 that collect the particulate matter and exhaust 
passages 3 for exhausting the exhaust gas after the particu 
late matter has been removed therefrom, With the porous 
Walls supporting a catalyst for oxidizing and removing the 
particulate matter, Wherein the porosity of the porous Wall is 
in a range from 55 to 80%, the mean pore siZe is in a range 
from 30 to 50 pm, and the total volume X of the pores 
included in the exhaust gas purifying ?lter and the volume 
Y of the pores that are not smaller than 100 pm satisfy the 
relation of inequality Y/Xé 0.05. 
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EXHAUST GAS PURIFYING FILTER AND 
METHOD OF MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an exhaust gas 
purifying ?lter that is made of a ceramic material and is used 
for collecting particulate matter, such as ?ne carbon par 
ticles, emitted from internal combustion engines and oxi 
diZing and removing the particulate matter by catalytic 
reaction, and to a method of manufacturing the same. 

[0003] 2. Description of the Related Art 

[0004] Exhaust gas purifying ?lters made of ceramic 
materials have been used to collect particulate matter emit 
ted from diesel engines. 

[0005] Method for removing the particulate matter col 
lected by an exhaust gas purifying ?lter employed in the 
prior art is the collection and burning process that burns and 
removes the particulate matter by heating it With a heater 
installed at a predetermined position. The ?lter used in the 
collection and burning process is designed to have a pore 
siZe as small as possible With respect to the pressure loss and 
cause the particulate matter to accumulate on the ?lter 
surface, in order to collect the particulate matter surely on 
the ?lter surface as described in Japanese Unexamined 
Patent Publication No. H9-77573. 

[0006] HoWever, the collection and burning process has 
not been put into practice because the ?lter is susceptible to 
breakage or melting due to thermal stress generated When 
the accumulated particulate matter is removed by burning 
With the heater. 

SUMMARY OF THE INVENTION 

[0007] In consideration of the problems described above, 
the present invention has an object to provide an exhaust gas 
purifying ?lter that can prevent the ?lter from breaking and 
melting and has high capacity to remove the particulate 
matter, and a method of manufacturing the same. 

[0008] A ?rst aspect of the invention is an exhaust gas 
purifying ?lter made of a ceramic material in a honeycomb 
structure comprising introduction passages for introducing 
exhaust gas that includes particulate matter emitted from an 
internal combustion engine, porous Walls that collect the 
particulate matter and exhaust passages for exhausting the 
exhaust gas after the particulate matter has been removed 
therefrom, With the porous Walls supporting a catalyst for 
oxidiZing and removing the particulate matter, Wherein the 
porosity of the porous Walls is in a range from 55 to 80%, 
and mean pore siZe is in a range from 30 to 50 pm, While the 
total volume X of the pores included in the exhaust gas 
purifying ?lter and the volume Y of the pores that are not 
smaller than 100 pm satisfy an he inequality of Y/X§0.05. 

[0009] The exhaust gas purifying ?lter of the ?rst aspect of 
the invention has porous Walls that have a catalyst supported 
thereon and are disposed betWeen the introduction passages 
and the exhaust passages. The catalyst is supported not only 
on the surfaces of the porous Walls but also on the inner 
surfaces of the pores. As a result, When the exhaust gas 
introduced through the introduction passages ?oWs toWard 
the exhaust passages, the particulate matter is captured on 
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the inner surfaces of the pores of the porous Walls installed 
therebetWeen. The captured particulate matter is effectively 
oxidiZed by the catalyst that is supported thereon and is 
thereby removed. Thus the exhaust gas is puri?ed. 

[0010] Since porosity and mean pore siZe of the porous 
Wall are in the ranges described above, the pores are 
relatively large in total volume and in siZe. This alloWs the 
particulate matter to enter deep into the pores of the porous 
Walls, Which results in a larger area Whereon the catalyst 
reaction takes place. 

[0011] The catalyst supported on the porous Walls oxidiZes 
and removes the particulate matter With high ef?ciency. This 
is achieved by ef?ciently accelerating the reaction of the 
particulate matter With oxygen included in the exhaust gas. 
Thus high performance in removing the particulate matter 
can be achieved. 

[0012] The porosity and mean pore siZe that are set in the 
ranges described above also make it possible to prevent the 
?lter from breaking and melting. 

[0013] Also, because the total volume X of the pores 
included in the exhaust gas purifying ?lter and the volume 
Y of the pores that are not smaller than 100 pm satisfy the 
relation of inequality described above, thus high perfor 
mance of removing the particulate matter can be achieved. 

[0014] A second aspect of the invention is a method of 
manufacturing an exhaust gas purifying ?lter made of a 
ceramic material in a honeycomb structure comprising intro 
duction passages for introducing exhaust gas that includes 
particulate matter emitted from an internal combustion 
engine, porous Walls that collect the particulate matter and 
exhaust passages for exhausting the exhaust gas after the 
particulate matter has been removed therefrom, With the 
porous Walls supporting a catalyst for oxidiZing and remov 
ing the particulate matter, the porosity of the porous Walls 
being in a range from 55 to 80%, and mean pore siZe being 
in a range from 30 to 50 pm, While the total volume X of the 
pores included in the exhaust gas purifying ?lter and the 
volume Y of the pores that are not smaller than 100 pm 
satisfy the relation of inequality Y/X§0.05, Wherein the 
exhaust gas purifying ?lter is made by ?ring a preform made 
in honeycomb structure from a mixture of ceramic poWder 
and a foaming material With the foaming material expanding 
during the ?ring process, and adding the catalyst to be 
supported thereon. 

[0015] According to the second aspect of the invention, 
the pores can be formed With the porosity and the mean pore 
siZe described above, as the foaming material expands When 
dried. 

[0016] While the prior art technology is required to use a 
ceramic poWder of large particle siZes in order to form 
relatively large pores having mean pore siZe of 40 pm or 
larger, ceramic poWder of large particle siZes makes it 
dif?cult to form the exhaust gas purifying ?lter by extrusion 
molding. According to the second aspect of the invention, 
since the foaming material that expands When dried is used, 
it is not necessary to use a ceramic poWder of large particle 
siZes and the exhaust gas purifying ?lter of honeycomb 
structure that has the mean pore siZe described above can be 
manufactured by the extrusion molding process. 
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[0017] Thus the second aspect of the invention makes it 
possible to manufacture the exhaust gas purifying ?lter of 
the ?rst aspect of the invention that has the high performance 
described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a front vieW of the exhaust gas purifying 
?lter of an embodiment of the invention. 

[0019] FIG. 2 is a sectional vieW of the embodiment taken 
along lines 11-11 in FIG. 1. 

[0020] FIG. 3 shoWs pores in the exhaust gas purifying 
?lter and particulate matter passing through the pores 
according to the embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] In case the porosity of the porous Wall is less than 
55% in the ?rst aspect of the invention, pressure loss 
becomes too high for practical use due to buildup of the 
particulate matter on the surfaces of the porous Walls. When 
the porosity is higher than 80%, strength of the exhaust gas 
purifying ?lter may become too loW. 

[0022] When the mean pore siZe of the porous Walls is 
smaller than 30 pm, the particulate matter accumulates on 
the surface of the porous Walls and hardly enters the inside 
of the porous Walls. When the mean pore siZe is larger than 
50 pm, the particulate passes through the porous Walls 
because the pores are too large, resulting in a loWer particle 
capturing ef?ciency. 

[0023] In the ?rst aspect of the invention, the total volume 
X of the pores included in the exhaust gas purifying ?lter 
and the volume Y of the pores that are not smaller than 100 
pm satisfy the relation of inequality Y/X§0.05. 

[0024] As Will be described later and shoWn in FIG. 3, as 
the particulate matter has siZes in a range from 0.1 to 20 pm, 
the particulate matter has a high probability of passing 
through the pores that measure 100 pm or more across. Thus 
in the case of Y/X>0.05, the efficiency of capturing the 
particulate matter may decrease. It is more preferable that all 
the pores are smaller than 100 pm. 

[0025] The catalyst is preferably a noble metal catalyst, 
since a noble metal catalyst such as platinum has a high 
capacity for catalytic reaction. 

[0026] The exhaust gas purifying ?lter is preferably made 
by sintering at least one kind of material selected from 
among cordierite, silicon carbide and Zirconium phosphate 
poWder. This provides an exhaust gas purifying ?lter that has 
the pores of the characteristics described above. 

[0027] The inner Walls of the pores of the porous Walls are 
preferably coated With alumina and the catalyst is supported 
thereon. Most alumina materials have large speci?c surface 
areas in a range from 100 to 200 g per liter. Accordingly, a 
larger area is available for the catalytic reaction that oxidiZes 
the particulate matter, thereby accelerating the process of 
oxidiZing and removing the particulate matter. 

[0028] The exhaust gas purifying ?lter has honeycomb 
structure and is made in a cylinder having circular or oval 
cross section. 
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[0029] The exhaust gas purifying ?lter are mostly made in 
dimensions of 0.8 to 2.5 mm on one side of each cell, 0.1 to 
0.6 mm in thickness of the porous Wall, 50 to 300 mm in 
diameter and 50 to 200 mm in length, although the dimen 
sions are not restricted to these values. 

[0030] The porosity and mean pore siZe of the porous Wall 
and the value of ratio Y/X in the second aspect of the 
invention are similar to these of the ?rst aspect of the 
invention 

[0031] According to the second aspect of the invention, 
the mixture preferably includes carbon added thereto for the 
purpose of forming the pores. Carbon is burned and lost 
When ?ring the material that has been formed in honeycomb 
structure, thus leaving the pores. This makes it possible to 
form the porous Walls that have multitude of pores. 

[0032] Concentration of carbon to be added is preferably 
less than 40% for such reasons as preventing cracks from 
being generated by heat. 

[0033] Concentration of the foaming material to be added 
to the ceramic poWder is preferably less than 15% for such 
reasons as preventing the ?lter from being deformed. 

[0034] The foaming material is preferably a mixture of a 
material of Which 5 to 80% has been already expanded and 
an unexpanded material that expands at a temperature not 
higher than 100° C. The expanded material and the unex 
panded material are pore forming materials used for forming 
the pores similarly to carbon. When heated to a loW tem 
perature for drying, the expanded material hardly expands 
but the unexpanded material expands. When ?red, both 
materials are burned and lost so as to leave pores behind. 

[0035] Since the unexpanded material is capable of form 
ing a considerable number of pores, less heat is generated in 
the ?ring process and cracks are less likely to occur in the 
exhaust gas purifying ?lter. 

[0036] The expanded material expands When heated to a 
relatively loW temperature during the drying process, and is 
therefore capable of forming pores not only on the surface 
of the porous Wall but also the inside thereof. 

[0037] If only the unexpanded material is used, excessive 
expansion may cause the ?lter to deform. According to the 
present invention, as the expanded material as Well as the 
unexpanded material is used, excessive expansion and also 
deformation of the ?lter can be prevented. 

[0038] When the proportion of the expanded material to 
the entire foaming material added to the ceramic poWder is 
beloW 5%, the foaming material undergoes excessive expan 
sion as a Whole, that may cause the ?lter to deform. When 
the proportion of the expanded material exceeds 80%, the 
preform made by extrusion molding has a loW strength and 
may be deformed. 

[0039] If the unexpanded material added to the ceramic 
poWder is such that does not expand at 100° C. or loWer 
temperatures, the foaming material as a Whole may expand 
less and result in mean pore siZe smaller than the range 
described above. 

[0040] The ratio of the expanded material to the unex 
panded material is preferably in a range from 1:20 to 4:1. If 
the expanded material is included in a higher proportion and 
the unexpanded material in a loWer proportion out of this 
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range, the foaming material as a Whole may expand less and 
result in mean pore siZe smaller than that described above. 
If the expanded material is included in a loWer proportion 
and the unexpanded material in a higher proportion out of 
this range, the ?lter may be deformed. 

[0041] For the expanded material, for example, “Micro 
spheres” manufactured by Matsumoto Yushi-Seiyaku Co., 
Ltd. may be used. 

[0042] For the unexpanded material, for example, “Micro 
beads” manufactured by Matsumoto Yushi-Seiyaku Co., 
Ltd. may be used. 

[0043] The expanded material and the unexpanded mate 
rial may be used in combination With carbon that is used for 
forming the pores. 

[0044] For the ceramic poWder, at least one kind of 
material selected from among cordierite, silicon carbide and 
Zirconium phosphate poWder is preferably used. 

[0045] The cordierite is preferably formed by ?ring a 
mixture of talc, fused silica and aluminum hydroxide. This 
alloWs it to form multitude of pores in the porous Walls. That 
is, Water of crystalliZation included in aluminum hydroxide 
evaporates so as to leave a number of pores. The fused silica 
decomposes When ?red, and forms pores through shrinkage. 
Thus the porosity can be made higher than in the prior art, 
to fall in the range described above. 

[0046] Mean particle siZe is preferably from 30 to 200 pm 
for talc, from 30 to 200 pm for fused silica and from 5 to 20 
pm for aluminum hydroxide. This alloWs it to have the 
porosity and mean pore siZe of the porous Walls in the range 
described above. When the particle siZe of talc, fused silica 
and aluminum hydroxide are out of the ranges described 
above, the porosity and mean pore siZe of the porous Walls 
may not be controlled Within the range described above. 

[0047] The exhaust gas purifying ?lter may be formed, for 
example, by kneading a mixture of the ceramic poWder and 
the foaming material With Water added thereto, and forming 
the material into honeycomb structure by extrusion molding. 
With this method, the exhaust gas purifying ?lter of hon 
eycomb structure of desired dimensions can be easily made 
by cutting off after extrusion molding. 

[0048] The preform of the exhaust gas purifying ?lter thus 
formed is dried so as to evaporate the Water, at a relatively 
loW temperature, for example, from about 80 to 100° C. 
Duration of heating is preferably determined in accordance 
to the siZe of the preform and other factors. 

[0049] The preform of the exhaust gas purifying ?lter can 
be ?red by keeping the preform at a temperature, for 
example, from about 1300 to 1500° C. for a period of 5 to 
20 hours. Temperature and duration of ?ring are preferably 
determined in accordance to the siZe of the preform and 
other factors. 

[0050] The drying process and the ?ring process may be 
carried out as separate processes, although the drying tem 
perature may also be folloWed continuously by the ?ring 
temperature in an integrated heating process, Which has an 
advantage of energy saving effect. 

[0051] The cordierite is preferably formed by ?ring a 
mixture of talc, fused silica and aluminum hydroxide, With 
the mean particle siZe of aluminum hydroxide being set in a 
range from 5 to 20 pm, While total Weight A of all particles 
included in the mixture and the cumulative Weight B of 
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particles included in the mixture having siZes of 100 pm and 
larger satisfy the relation of inequality B/Aé 0.05. 

[0052] When the mean particle siZe of aluminum hydrox 
ide is in the range described above, pores of the exhaust gas 
purifying ?lter can be controlled so that the mean pore siZe 
falls Within a range from 30 to 50 pm during manufacturing. 
Also, because the total Weight A of all particles included in 
the mixture and the cumulative Weight of particles included 
in the mixture having siZes of 100 pm and larger satisfy the 
relation of inequality described above, the particulate matter 
can be captured With a high probability. 

[0053] When the mean particle siZe of aluminum hydrox 
ide is smaller than 5 pm, mean pore siZes may become too 
small to keep the pressure loss Within a reasonable level. 
When the mean particle siZe of aluminum hydroxide is 
larger than 20 pm, signi?cant number of pores become larger 
than 100 pm thus making it easy for the particulate to pass 
through the exhaust gas purifying ?lter. 

[0054] If B/A>0.05, a larger proportion of the particulate 
matter may pass through the ?lter. 

EXAMPLES 

[0055] Embodiments of the present invention Will noW be 
described in detail beloW. 

[0056] In this example, ten kinds of exhaust gas purifying 
?lter having different chemical compositions and different 
pore characteristics Were manufactured. Among these, 
samples 6 through 9 are the exhaust gas purifying ?lters 
according to the present invention, and samples 1 through 5 
and sample 10 are reference samples. All the samples Were 
based on cordierite as the main component With a chemical 
composition consisting of 45 to 55% by Weight of SiO2, 33 
to 42% by Weight of A1203, and 12 to 18% by Weight of 
MgO. 

[0057] The exhaust gas purifying ?lter 7 has a cylindrical 
honeycomb structure of a circular cross section including a 
multitude of cells 1 that extend along the longitudinal 
direction as shoWn in FIG. 1 and FIG. 2. Half the cells serve 
as introduction passages 2 and the rest serve as exhaust 
passages 3. The cells are disposed alternately in the vertical 
and horiZontal directions in the cross section in a checker 
Work arrangement, While being separated from each other by 
porous Walls 5. The surfaces of the porous Walls 5 and the 
inner surfaces of pores 50 hold catalyst layers 51 having 
thickness of several micrometers and comprising alumina 
and a noble metal catalyst supported thereon. 

[0058] The introduction passages 2 are open on the 
exhaust gas introducing side, and are closed With plugs 42 
on the other end. The exhaust passages 3 are closed With 
plugs 43 on the exhaust gas introducing side and are open on 
the other end. Density of the cells 1 in the cross section 
perpendicular to the longitudinal direction of the exhaust gas 
purifying ?lter is 300 per 6.45 cm2. The cell 1 measures 1.17 
mm along one side of the cross section, and thickness of the 
porous Wall 5 is 0.3 mm. The exhaust gas purifying ?lter 
measures 103 mm in diameter and 155 mm in length. 

[0059] To capture the particulate matter With the exhaust 
gas purifying ?lter 7, the exhaust gas that includes the 
particulate is introduced into the introduction passages 2 as 
shoWn in FIG. 2. The exhaust gas that is introduced then 
passes through the porous Walls 5 and enters the exhaust 
passages 3, since the introduction passages 2 are closed at 
the exhaust side. 
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[0060] At this time, the particulate matter 59 is captured in 
the pores 50 of the porous Walls 5, as shown in FIG. 3. The 
exhaust gas is discharged from the open ends of the exhaust 
passages 3. Part of the particulate matter 59 may pass 
through the pores 50 (arroW A). If the pores 50 are larger 
than 100 pm, in particular, the particulate matter 59 often 
passes through the pores 50. 

[0061] The particulate matter captured by the porous Walls 
5 reacts With oxygen included in the exhaust gas under the 
high temperature condition of the exhaust gas, so as to be 
oxidiZed and removed. The reaction is accelerated by the 
catalyst supported on the porous Walls, so that oxidiZation 
proceeds ef?ciently. 
[0062] To manufacture the exhaust gas purifying ?lter, 
cordierite forming material of the kind and quantity shoWn 
in Table 1 and Table 2 and combustible organic material 
Were prepared. 

[0063] Table 1 shoWs mixing proportions of the cordierite 
forming material and the pore forming material, and Table 2 
shoWs the mean particle siZe of the cordierite forming 
material With the ratio of large particles of the cordierite 
forming material also being shoWn. 

[0064] The ratio of large particles refers to the ratio B/A of 
total Weight A of the cordierite forming material to the 
cumulative Weight B of particles included in the cordierite 
forming material having siZes of 100 pm and larger. 

[0065] As the cordierite forming material, talc, fused silica 
and aluminum hydroxide are used. As the pore forming 
material, unexpanded material, expanded material and/or 
carbon are used. The unexpanded material consists of encap 
suliZed hydrocarbons that expand 40 times in volume at a 
temperature from 80 to 100° C. For the expanded material, 
expandable beads that had been expanded With the unex 
panded material added beforehand are used. 

[0066] Predetermined quantities of an organic binder and 
Water Were added to a basic stock material consisting of the 
cordierite forming material and the pore forming material, 
and the mixture is then kneaded. Then the paste obtained by 
kneading Was formed by a knoWn honeycomb extrusion 
molding machine and Was cut into desired lengths. The 
preforms that have been cut Were dried With an induction 
heating drier, and Were ?red at 1400° C. for ten hours 
thereby to obtain the honeycomb structure. The honeycomb 
structure Was provided With plugs made of a ceramic mate 
rial in a checkerWork pattern on the end faces. 

[0067] Then the exhaust gas purifying ?lter of honeycomb 
structure Was made by adding platinum supported thereon as 
the noble metal catalyst. 
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[0068] The exhaust gas purifying ?lters thus obtained 
Were measured for porosity and mean pore siZe, total volume 
of pores and the volume of pores that are not smaller than 
100 pm. Measurements Were also made on the condition of 

capturing the particulate matter, pressure loss, capturing 
ef?ciency and strength. 

[0069] The porosity and mean pore siZe Were measured by 
using a porosimeter of mercury injection type. Pressure loss 
Was measured With a pressure measuring instrument using 
compressed air supplied at a rate of 2m3/min. Capturing 
ef?ciency Was calculated as the ratio of the quantity of 
captured soot, that Was generated by a soot generating 
device and resembled the particulate, to the quantity of soot 
that leaked, by using a pressure measuring instrument simi 
lar to that described above. 

[0070] The capturing condition Was checked by observing 
a cross section of the exhaust gas purifying ?lter With an 
electron microscope to see Whether soot had entered the 
inside of the ?lter or not. 

[0071] The strength Was determined by measuring the 
ultimate strength of the exhaust gas purifying ?lter before 
breakage With an isostatic measuring instrument. 

[0072] Results of these measurements are shoWn in Table 
3 and Table 4. 

TABLE 1 

Mixing proportion 
(% by Weight) 

Cordierite forming material Pore forming material 

Fused Aluminum Unexpanded Expanded 
Samples Talc silica hydroxide material material Carbon 

1 38 18 44 2 — 2O 

2 38 18 44 2 — 2O 

3 38 18 44 2 — 1O 

4 38 18 44 — — 10 

5 38 18 44 2 — — 

6 38 18 44 5 — 2O 

7 38 18 44 — 5 2O 

8 38 18 44 — 5 2O 

9 38 18 44 5 5 2O 

1O 38 18 44 1O 2O — 

[0073] 

TABLE 2 

Mean particle size and cumulative Weight ratio 

Cordierite forming material (urn) 

Fused Cumulative Weight ratio of 
Samples Talc silica Aluminum hydroxide cordierite forming material 

1 2O 3O 10 O 
2 2O 4O 10 O 
3 3O 3O 10 O 
4 3O 4O 10 O 
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TABLE 2-continued 
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Mean particle size and cumulative Weight ratio 

Cordierite forming material (um) 

cordierite forming material 
Fused Cumulative Weight ratio of 

Samples Talc silica Aluminum hydroxide 

5 40 30 10 0.02 
6 40 40 10 0.02 
7 40 40 10 0.02 
8 60 40 10 0.05 
9 60 40 10 0.05 

10 100 100 10 0.28 

Note Cumulative Weight of cordierite forming material is 1 

[0074] 

TABLE 3 

Mean Capturing 
Porosity particle Pressure loss e?iciency Condition of Strength 

Samples (%) size (,um) (KPa) (%) capturing (MPa) 

1 50 25 0.54 95 accumulated only on 2.1 
the surface 

2 52 27 0.52 95 accumulated only on 1.6 
the surface 

3 48 30 0.59 93 in?ltrated the 1.9 
inside 

4 46 32 0.61 94 in?ltrated the 3.1 
inside 

5 38 43 0.76 90 in?ltrated the 3.5 
inside 

6 66 46 0.42 88 in?ltrated the 1.2 
inside 

7 72 48 0.40 88 in?ltrated the 0.9 
inside 

8 74 50 0.38 89 in?ltrated the 1.0 
inside 

9 78 50 0.35 87 in?ltrated the 0.8 
inside 

10 84 72 0.31 55 in?ltrated the 0.3 
inside 

[0075] [0077] Samples 1 and 2 have small mean pore sizes less 
than 30 pm and therefore the particulate matter accumulates 

TABLE 4 on the surface of the porous Walls, hardly in?ltrating the 

Total volume Volume Y of pores that are inside tbereOf 
Samples X of pores not smaller than 100 ,um Y/X 

1 0 4O 0 O [0078] In samples 3 through 5, although the particulate 
2 043 0 0 matter in?ltrates the inside of the porous Walls, pressure loss 

2 8'22 8 8 is too high to be practically applicable because of the loW 
5 0.24 0 0 porosity of less than 55%. 
6 0.78 0.03 0.04 

7 1-00 0-02 0-02 [0079] Samples 6 through 9 shoW far loWer pressure loss 
8 1.10 0.05 0.05 h 1 1 h h 5 d h . f 9 142 O05 004 t an samp es t roug , ue to t e mean pore size 0 

10 2.10 0.29 0.14 pm or larger and the increased quantity of the pore forming 

[0076] As Will be seen from Tables 1 through 4, samples 
6 through 9 have values of porosity in a range from 55 to 
80%, mean pore sizes in a range from 30 to 50 pm and ratios 
Y/X of 0.05 or less, shoWing that the particulate matter 
in?ltrated the inside of the porous Walls, and satisfy all other 
requirements. 

material, and satisfy all other requirements. 

[0080] Sample 10 has mean pore size larger than 50 pm 
due to the large particle sizes of talc and fused silica and high 
content of the pore forming material. As a result, the 
particulate matter passes through the porous Walls leading to 
loW capturing ef?ciency. Due also to a loW strength, this 
sample is not practically useful. 
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What is claimed is: 
1. An exhaust gas purifying ?lter, formed from a ceramic 

material in a honeycomb structure, comprising introduction 
passages for introducing exhaust gas that includes particu 
late matter emitted from an internal combustion engine, 
porous Walls that collect said particulate matter and exhaust 
passages for exhausting the exhaust gas after said particulate 
matter has been removed therefrom, With said porous Walls 
supporting a catalyst for oxidiZing and removing said par 
ticulate matter, Wherein 

porosity of said porous Wall is from 55 to 80% and mean 
pore siZe is from 30 to 50 pm, 

While the total volume X of the pores included in said 
exhaust gas purifying ?lter and the volume Y of the 
pores that are not smaller than 100 pm satisfy the 
relation of inequality Y/Xé 0.05. 

2. The exhaust gas purifying ?lter according to claim 1, 
Wherein said catalyst is a noble metal catalyst. 

33. The exhaust gas purifying ?lter, according to claim 1, 
that is made by sintering at least one kind of material 
selected from among cordierite, silicon carbide and Zirco 
nium phosphate poWder. 

4. The exhaust gas purifying ?lter according to claim 1, 
Wherein inner surfaces of the pores of said porous Walls are 
coated With alumina Whereon the catalyst is supported. 

5. A method of manufacturing an exhaust gas purifying 
?lter, made of a ceramic material in a honeycomb structure, 
comprising introduction passages for introducing exhaust 
gas that includes particulate matter emitted from an internal 
combustion engine, porous Walls that collect said particulate 
matter and exhaust passages for exhausting the exhaust gas 
after the particulate matter has been removed therefrom, 
With said porous Walls supporting a catalyst for oxidiZing 
and removing said particulate matter, 

the porosity of the porous Walls being in a range from 55 
to 80%, and mean pore siZe being in a range from 30 
to 50 pm, 

While the total volume X of the pores included in said 
exhaust gas purifying ?lter and the volume Y of the 
pores that are not smaller than 100 pm satisfy the 
relation of inequality Y/Xé 0.05, 
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Wherein said exhaust gas purifying ?lter is made by ?ring 
a preform that is formed in honeycomb structure from 
a mixture of ceramic poWder and a foaming material so 
that the foaming material expands during the ?ring 
process, and adding the catalyst to be supported 
thereon. 

6. The method of manufacturing the exhaust gas purifying 
?lter according to claim 5, Wherein said mixture includes 
carbon added thereto for the purpose of forming the pores. 

7. The method of manufacturing the exhaust gas purifying 
?lter according to claim 5, Wherein said foaming material is 
a mixture of a material of Which 5 to 80% has been already 
expanded and an unexpanded material that expands at a 
temperature not higher than 100° C. 

8. The method of manufacturing the exhaust gas purifying 
?lter according to claim 5, Wherein at least one kind of 
material selected from among cordierite, silicon carbide and 
Zirconium phosphate poWder is used as said ceramic poW 
der. 

9. The method of manufacturing the exhaust gas purifying 
?lter according to claim 8, Wherein said cordierite is formed 
by ?ring a mixture of talc, fused silica and aluminum 
hydroxide. 

10. The method of manufacturing the exhaust gas puri 
fying ?lter according to claim 9, Wherein the mean particle 
siZe of said talc is in a range from 30 to 200 pm, the mean 
particle siZe of said fused silica is in a range from 30 to 200 
pm and the mean particle siZe of said aluminum hydroxide 
is in a range from 5 to 20 pm. 

11. The method of manufacturing the exhaust gas puri 
fying ?lter according to claim 8, Wherein said cordierite is 
formed by ?ring a mixture of talc, fused silica and aluminum 
hydroxide, 

the mean particle siZe of said aluminum hydroxide is set 
in a range from 5 to 20 pm, and 

the total Weight A of all particles included in the mixture 
and the cumulative Weight B of particles included in the 
mixture having siZes of 100 pm and larger satisfy the 
relation of inequality B/Aé 0.05. 


