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(57) ABSTRACT 

An object of the present invention is to provide a honeycomb 
?lter for purifying exhaust gases having a structure in that, 
even When comparatively large sealing material layer is 
included therein, there is hardly any increase in the amount 
of organic components contained in exhaust gases to be 
discharged. 

The present invention provides a honeycomb ?lter for 
purifying exhaust gases, having a structure in that a sealing 
material layer is formed on a circumference of a columnar 
body made of porous ceramics, Which has a number of 
through holes placed in parallel With one another in the 
length direction With Wall portion interposed therebetWeen, 
and the Wall portion Which separate the through holes from 
each other functions as a ?lter for collecting particulates, 
Wherein 

the rate S0. of an area occupied by the sealing material 
layers to the total area of a cross-section including 
the through holes in the direction perpendicular to 
the through holes is set to 0.5% or more, and the rate 
Va of organic components to the honeycomb ?lter 
for purifying exhaust gases is set to 0.5% by Weight 
or less. 
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Fig.1 
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Fig.2 
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Fig.3 

Cr0ss—sectional view taken along line 8-8 
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Fig.4 
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Fig. 5 
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HONEYCOMB FILTER FOR PURIFYING 
EXHAUST GAS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims bene?t of priority to J apa 
nese Patent Application No. 2002-81237, ?led on Mar. 22, 
2002, the contents of Which are incorporated by reference 
herein. 

TECHNICAL FIELD 

[0002] The present invention relates to a honeycomb ?lter 
for purifying exhaust gases that is used as a ?lter for 
removing particulates and the like contained in exhaust 
gases discharged from an internal combustion engine such 
as a diesel engine or the like. 

BACKGROUND ART 

[0003] In recent years, particulates contained in exhaust 
gases that are discharged from internal combustion engines 
of vehicles, such as buses, trucks and the like, and construc 
tion machines have raised serious problems since those 
particulates are harmful to the environment and the human 
body. 
[0004] For this reason, there have been proposed various 
ceramic ?lters that alloW exhaust gases to pass through 
porous ceramics and collect particulates in the exhaust gases 
to purify the exhaust gases. 

[0005] With respect to the ceramic ?lter of this type, 
conventionally, as indicated by a honeycomb ?lter 10 in 
FIG. 1, there have been proposed those having a structure in 
that a sealing material layer 14 is formed on a circumference 
of a columnar body 15 made of cordierite or the like, Which 
has a number of through holes 11 placed in parallel With one 
another in the length direction With Wall portion 13 inter 
posed therebetWeen. In this honeycomb ?lter 10, Wall por 
tion 13 that separates the through holes 11 from each other 
functions as a ?lter (for example, see J UM Kokai Hei 

7-183). 
[0006] In other Words, the columnar body 15 is constituted 
by a single sintered body, and as shoWn in FIG. 1(b), each 
of the through holes 11 formed in the columnar body 15 is 
sealed With a plug 12 at either of ends of its exhaust gas inlet 
side and outlet side, so that exhaust gases that have entered 
one through hole 11 are discharged from another through 
hole 11 after having alWays passed through Wall portion 13 
that separates the through holes 11 from each other. 

[0007] Here, the sealing material layer 14 is formed in 
order to reinforce the circumference of the columnar body 
15 or improve the heat-insulating property of the honey 
comb ?lter 10. 

[0008] Moreover, in recent years, in place of the above 
mentioned honeycomb ?lter made of cordierite, honeycomb 
?lters, made of a porous silicon carbide sintered material, 
have often been used because this material has advantages 
such as superior heat resistance, mechanical strength, col 
lecting ef?ciency and the like, as Well as chemical stability 
and a small pressure loss. 

[0009] With respect to the honeycomb ?lter made of the 
porous silicon carbide sintered material, as indicated by a 
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honeycomb ?lter 20 shoWn in FIG. 2, a honeycomb ?lter 
having the folloWing structure has been proposed: a plurality 
of porous ceramic members 30 made of silicon carbide are 
combined With one another through sealing material layers 
23 to form a ceramic block 25, and a sealing material layer 
24 is formed on the circumference of this ceramic block 25 
(for example, see JP Kokai 2001-162121). Moreover, as 
shoWn in FIG. 3, each porous ceramic member 30 has a 
structure in that: a number of through holes 31 are placed in 
parallel With one another in the length direction; and parti 
tion Wall 33 that separates the through holes 31 from each 
other functions as a ?lter. 

[0010] In other Words, as shoWn in FIG. 3(b), each of the 
through holes 31 formed in the porous ceramic member 30 
is sealed With a plug 32 at either of ends of its exhaust gas 
inlet side or outlet side, so that exhaust gases that have 
entered one through hole 31 are discharged from another 
through hole 31 after having alWays passed through partition 
Wall 33 that separates the through holes 31 from each other. 

[0011] Here, the sealing material layer 24 is provided so as 
to prevent exhaust gases from leaking through the circum 
ference of each ceramic block 25 When the honeycomb ?lter 
20 is installed in an exhaust passage of an internal combus 
tion engine. 
[0012] The honeycomb ?lter 10 or the honeycomb ?lter 20 
having the above-mentioned structure is installed in the 
exhaust passage in the internal combustion engine, so that 
particulates in the exhaust gases discharged from the internal 
combustion engine are captured by the Wall portion 13 or the 
partition Wall 33 When passing through the honeycomb 
?lter; thus, the exhaust gases are puri?ed. 
[0013] In particular, since the honeycomb ?lter 20 shoWn 
in FIG. 2 has superior heat resistance and provides easy 
regenerating processes and the like, it has been applied to 
various large-siZe vehicles and vehicles With diesel engines. 

[0014] In this arrangement, hoWever, since the sealing 
material layer of the conventional honeycomb ?lter contains 
a comparatively large amount of organic components, in the 
case of a honeycomb ?lter in Which sealing material layers 
account for a great ratio, it contains a large amount of 
organic components. 
[0015] Moreover, the sealing material layer is not made 
into a completely dense body, and exhaust gases are slightly 
alloWed to How into the layer. For this reason, in the case 
Where such a honeycomb ?lter, Which has sealing material 
layers containing a large amount of organic components as 
described above, is installed in an exhaust passage in a 
vehicle such as a large-siZe vehicle, a vehicle having a diesel 
engine and the like, and used therein, the organic compo 
nents are discharged outside through exhaust gases that is 
?oWn into the sealing material layer, resulting in a great 
increase in the amount of the organic components (HC) of 
exhaust gases. 

[0016] Moreover, there have been also proposed honey 
comb ?lters Which support a catalyst in order to decompose 
and eliminate organic components in exhaust gases to be 
discharged outside. HoWever, conventional honeycomb ?l 
ters have failed to sufficiently decompose and eliminate the 
organic components by using the above-mentioned catalyst. 

SUMMARY OF THE INVENTION 

[0017] The present invention is made to solve the above 
problems, and its object is to provide a honeycomb ?lter for 
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purifying exhaust gases having a structure in that, even When 
comparatively large sealing material layer is included 
therein, there is hardly any increase in the amount of organic 
components contained in exhaust gases to be discharged. 

[0018] According to a ?rst aspect of the present invention, 
a honeycomb ?lter for purifying exhaust gases has a struc 
ture in Which: a columnar body made of porous ceramic 
comprises a number of through holes, the above mentioned 
through holes being placed in parallel With one another in 
the length direction With Wall portion interposed therebe 
tWeen; a sealing material layer is formed on a circumference 
portion of the above mentioned columnar body; and the 
above mentioned Wall portion Which separates the above 
mentioned through holes functions as a ?lter for collecting 
particulates Wherein a rate S0. of an area occupied by the 
sealing material layers to the total area of across-section 
including the through holes in the direction perpendicular to 
the through holes, in the above mentioned honeycomb ?lter 
for purifying exhaust gases, is set to 0.5% or more, and a rate 
V0. of organic components to the honeycomb ?lter for 
purifying exhaust gases is set to 0.5% by Weight or less. 

[0019] Moreover, according to a second aspect of the 
present invention, a honeycomb ?lter for purifying exhaust 
gases has a structure in Which: a plurality of a columnar 
porous ceramic member are combined With one another 
through a sealing material layer to form a ceramic block, 
each of the above mentioned columnar porous ceramic 
member comprising a number of through holes, the above 
mentioned through holes being placed in parallel With one 
another in the length direction With partition Wall interposed 
therebetWeen; a sealing material layer is formed on a cir 
cumference portion of the above mentioned ceramic block; 
and the above mentioned partition Wall Which separates the 
above mentioned through holes functions as a ?lter for 
collecting particulates, Wherein a rate S6 of an area occupied 
by the sealing material layers to the total area of a cross 
section including the through holes in the direction perpen 
dicular to the through holes, in the above mentioned hon 
eycomb ?lter for purifying exhaust gases, is set to 2% or 
more, and a rate VB of organic components to the above 
mentioned honeycomb ?lter for purifying exhaust gases is 
set to 0.5% by Weight or less. 

[0020] In the folloWing description, the honeycomb ?lter 
for purifying exhaust gases according to the ?rst aspect of 
the present invention is simply referred to as the honeycomb 
?lter according to the ?rst aspect of the present invention, 
and the honeycomb ?lter for purifying exhaust gases accord 
ing to the second aspect of the present invention is simply 
referred to as the honeycomb ?lter according to the second 
aspect of the present invention. When the tWo are not 
particularly distinguished, each of these is also simply 
referred to as the honeycomb ?lter of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1(a) is a perspective vieW that schematically 
shoWs one example of a honeycomb ?lter for purifying 
exhaust gases according to the ?rst aspect of the present 
invention; and FIG. 1(b) is a longitudinal cross-sectional 
vieW taken along line A-A of FIG. 1(a). 

[0022] FIG. 2 is a perspective vieW that schematically 
shoWs one example of a honeycomb ?lter for purifying 
exhaust gases according to the second aspect of the present 
invention. 

Aug. 4, 2005 

[0023] FIG. 3(a) is a perspective vieW that schematically 
shoWs a porous ceramic member to be used for the honey 
comb ?lter according to the second aspect of the present 
invention shoWn in FIG. 2; and FIG. 3(b) is a longitudinal 
cross-sectional vieW taken along line B-B of FIG. 3(a). 

[0024] FIG. 4 is a side vieW that schematically shoWs a 
manufacturing process of the honeycomb ?lter according to 
the second aspect of the present invention. 

[0025] FIG. 5 is a graph that shoWs the results of an 
evaluation test 1 and an evaluation test 2 of honeycomb 
?lters according to Examples 1 to 4 and Comparative 
Example 1. 

[0026] FIG. 6 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 5 to 8 and Comparative 
Example 2. 

[0027] FIG. 7 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 9 to 12 and Comparative 
Example 3. 

[0028] FIG. 8 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Comparative Examples 4 to 8. 

[0029] FIG. 9 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 13 to 16 and Comparative 
Example 9. 

[0030] FIG. 10 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 17 to 20 and Comparative 
Example 10. 

[0031] FIG. 11 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 21 to 24 and Comparative 
Example 11. 

[0032] FIG. 12 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Comparative Examples 12 to 16. 

EXPLANATION OF SYMBOLS 

[0033] 10, 20 honeycomb ?lter for purifying exhaust 
gases 

[0034] 11, 31 through hole 

[0035] 12, 32 plug 

[0036] 13 Wall portion 

[0037] 

[0038] 

[0039] 

[0040] 

14, 23, 24 sealing material layer 

25 ceramic block 

30 porous ceramic member 

33 partition Wall 

DETAILED DISCLOSURE OF THE INVENTION 

[0041] First, the description Will be given of the honey 
comb ?lter according to the ?rst aspect of the present 
invention. 
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[0042] A honeycomb ?lter according to the ?rst aspect of 
the present invention has a structure in Which: a columnar 
body made of porous ceramic comprises a number of 
through holes, the above mentioned through holes being 
placed in parallel With one another in the length direction 
With Wall portion interposed therebetWeen; a sealing mate 
rial layer is formed on a circumference portion of the above 
mentioned columnar body; and the above mentioned Wall 
portion Which separates the above mentioned through holes 
functions as a ?lter for collecting particulates Wherein a rate 
S0. of an area occupied by the sealing material layers to the 
total area of a cross-section including the through holes in 
the direction perpendicular to the through holes, in the above 
mentioned honeycomb ?lter for purifying exhaust gases, is 
set to 0.5% or more, and a rate V0. of organic components 
to the honeycomb ?lter for purifying exhaust gases is set to 
0.5% by Weight or less. 

[0043] With respect to the shape of the honeycomb ?lter 
according to the ?rst aspect of the present invention, for 
example, a honeycomb ?lter having almost the same shape 
as that of the honeycomb ?lter 10 shoWn in FIG. 1 is 
proposed, and a sealing material layer is formed on a 
circumference of a columnar body comprising a number of 
through holes, the above mentioned through holes being 
placed in parallel With one another in the length direction 
With Wall portion interposed therebetWeen. Here, Wall por 
tion that separates the through holes from each other func 
tions as a ?lter for collecting particles. 

[0044] In other Words, each of the through holes formed in 
the columnar body has either of its ends on the inlet side and 
outlet side of exhaust gases sealed With a plug; thus, exhaust 
gases that have entered one of the through holes are alloWed 
to discharge from another through hole after alWays passing 
through the Wall portion that separates the corresponding 
through holes from each other. 

[0045] Here, the sealing material layer is provided in order 
to reinforce the circumference portion of the columnar body 
or improve the heat-insulating property of the honeycomb 
?lter according to the ?rst aspect of the present invention. 

[0046] Not limited to a cylinder shape as shoWn in FIG. 
1, the honeycomb ?lter according to the ?rst aspect of the 
present invention may have an optional shape such as an 
elliptical column shape, a rectangular column shape and the 
like. 

[0047] In the honeycomb ?lter according to the ?rst aspect 
of the present invention, the sealing material layer is formed 
on only the circumference of the columnar body, and the rate 
S0. of the area occupied by the sealing material layers to the 
total area of a cross-section including the through holes in 
the direction perpendicular to the through holes is set to 
0.5% or more. In other Words, the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention contains 
comparatively large sealing material layer. 

[0048] Here, for example, supposing that the radius of a 
circle constituted by the sealing material layer 14 and the 
columnar body 15 on the end face of the cylinder-shaped 
honeycomb ?lter 10, for example, shoWn in FIG. 1, is 
represented by r, the above-mentioned rate S0. is de?ned by 
(S2/S1)><100 based upon the area S1 represented by m2 and 
the area S2 of the sealing material layer 14 on the above 
mentioned end face. 
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[0049] When the S0. is less than 0.5 %, the sealing material 
layer existing on the cross section including the through 
holes in the direction perpendicular to the through holes of 
the honeycomb ?lter becomes very thin, making it difficult 
for exhaust gases to How into the sealing material layer. For 
this reason, even in the case Where a large amount of organic 
components, that is, the rate V0. exceeding 0.5% by Weight 
of the organic components to the honeycomb ?lter that Will 
be described later, is contained, the organic components are 
hardly discharged outside, With the result that the increase in 
the amount of organic components in the exhaust gases to be 
discharged outside upon using the honeycomb ?lter 
becomes smaller. HoWever, in the case of the rate S0. of less 
than 0.5%, the area of the sealing material layer becomes so 
small that the isostatic strength of the honeycomb ?lter 
(isotropic pressure breaking strength) becomes insufficient. 

[0050] Moreover, With respect to the honeycomb ?lter 
according to the ?rst aspect of the present invention, the rate 
V0. of the organic components is set to 0.5% by Weight or 
less. 

[0051] Here, supposing that the total Weight of the hon 
eycomb ?lter according to the ?rst aspect of the present 
invention is V1 and that the total Weight of the organic 
components contained in the honeycomb ?lter is V2, the V0. 
is de?ned as (V2/V1)><100. 

[0052] When the rate V0. exceeds 0.5% by Weight, the 
organic components contained in the honeycomb ?lter 
becomes greater, and in the case Where the honeycomb ?lter 
according to the ?rst aspect of the present invention that 
contains comparatively large sealing material layer having 
the rate SO. exceeding 0.5%, is used, there is a great increase 
in the amount of organic components in exhaust gases to be 
discharged outside. 

[0053] Moreover, the rate V0. of the organic components 
to the honeycomb ?lter according to the ?rst aspect of the 
present invention is desirably set to 0.1% by Weight or less. 
This is because: in the case Where a honeycomb ?lter 
according to the ?rst aspect of the present invention having 
comparatively large sealing material layer is used, it 
becomes possible to further reduce the amount of organic 
components in exhaust gases to be discharged outside; 
furthermore, in the case Where the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention is alloWed to 
support a catalyst Which is capable of decomposing and 
eliminating the organic components in the exhaust gases, it 
is possible to prevent the deterioration of the sealing prop 
erty of the sealing material layer, Which occurs because of 
the fact that, upon applying the catalyst thereto, the organic 
components contained in the sealing material layer absorbs 
a slurry containing the catalyst to cause an abrupt expansion 
or the like in the sealing material layer during a heating 
treatment for ?xing the catalyst; and also, it is possible to 
prevent the organic components contained in the sealing 
material layer from permeating into the catalyst to intervene 
the catalyst function, thus, it becomes possible to purify 
more exhaust gases. 

[0054] Thus, the method for setting the rate V0. of the 
organic components to 0.5% by Weight or less to the 
honeycomb ?lter according to the ?rst aspect of the present 
invention is not particularly limited, and examples thereof 
include a method in Which the material, the blending ratio 
and the like for the sealing material layer forming the 
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honeycomb ?lter according to the ?rst aspect of the present 
invention, Which Will be described later, are adjusted, and a 
method in Which, after forming a honeycomb structural 
body containing a large amount of organic components, the 
honeycomb structural body is heated so that the above 
mentioned organic components are decomposed and elimi 
nated. 

[0055] The material forming the sealing material layer is 
not particularly limited, and examples thereof include mate 
rials such as an inorganic binder, an organic binder, inor 
ganic ?bers, inorganic particles and the like. 

[0056] Examples of the inorganic binder may include 
silica sol, alumina sol and the like. Each of these may be 
used alone or tWo or more kinds of these may be used in 
combination. Among the inorganic binders, silica sol is more 
desirably used. 

[0057] Here, the loWer limit of the content of the inorganic 
binder is desirably set to 1% by Weight, more desirably 5% 
by Weight on a solid component basis. In contrast, the upper 
limit of the content of the inorganic binder is desirably set 
to 30% by Weight, more desirably 15% by Weight, further 
more desirably 9% by Weight on a solid component basis. 
The content of the inorganic binder of less than 1% by 
Weight tends to cause a reduction in the adhering strength, 
While the content exceeding 30% by Weight tends to cause 
a reduction in the thermal conductivity. 

[0058] Examples of the organic binder may include poly 
vinyl alcohol, methyl cellulose, ethyl cellulose, carboxym 
ethyl cellulose and the like. Each of these may be used alone 
or tWo or more kinds of these may be used in combination. 
Among the organic binders, carboxymethylcellulose is more 
desirably used. 

[0059] Here, the loWer limit of the content of the organic 
binder is desirably set to 0.1% by Weight, more desirably 
0.2% by Weight, furthermore desirably 0.4% by Weight on a 
solid component basis. In contrast, the upper limit of the 
content of the organic binder is desirably set to 5.0% by 
Weight, more desirably 1.0% by Weight, furthermore desir 
ably 0.6% by Weight on a solid component basis. The 
content of the organic binder of less than 0.1% by Weight 
tends to cause a dif?culty in suppressing migration of the 
sealing material layer, While the content exceeding 5.0% by 
Weight tends to cause the rate V0. of the organic components 
to a honeycomb ?lter to be manufactured to exceed 0.5% by 
Weight, depending on the thickness of the sealing material 
layer, With the result that a heating process needs to be 
carried out as a post-process upon manufacturing the hon 
eycomb ?lter. 

[0060] Examples of the inorganic ?bers may include 
ceramic ?bers such as silica-alumina, mullite, alumina, 
silica and the like. Each of these may be used alone or tWo 
or more kinds of these may be used in combination. Among 
the inorganic ?bers, silica-alumina ?bers are more desirably 
used. 

[0061] Here, the loWer limit of the content of the inorganic 
?bers is desirably set to 10% by Weight, more desirably 20% 
by Weight on a solid component basis. In contrast, the upper 
limit of the content of the inorganic ?bers is desirably set to 
70% by Weight, more desirably 40% by Weight, furthermore 
desirably 30% by Weight on a solid component basis. The 
content of the inorganic ?bers of less than 10% by Weight 
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tends to cause a reduction in elasticity, While the content 
exceeding 70% by Weight tends to cause a reduction in 
thermal conductivity and degradation in effects as an elastic 
member. 

[0062] Examples of the inorganic particles may include 
carbides, nitrides and the like, and speci?c examples may 
include inorganic poWder or Whiskers made of silicon car 
bide, silicon nitride and boron nitride. Each of these may be 
used alone, or tWo or more kinds of these may be used in 
combination. Among the inorganic ?ne particles, silicon 
carbide having superior thermal conductivity is desirably 
used. 

[0063] Here, the loWer limit of the content of the inorganic 
particles is desirably set to 3% by Weight, more desirably 
10% by Weight, furthermore desirably 20% by Weight on a 
solid component basis. In contrast, the upper limit of the 
content of the inorganic particles is desirably set to 80% by 
Weight, more desirably 60% by Weight, further more desir 
ably 40% by Weight on a solid component basis. The content 
of the inorganic particles of less than 3% by Weight tends to 
cause a reduction in thermal conductivity, While the content 
exceeding 80% by Weight tends to cause a reduction in 
adhering strength When the sealing material layer is exposed 
to high temperatures. 

[0064] Here, the loWer limit of the shot content of the 
inorganic ?bers is desirably set to 1% by Weight, and the 
upper limit thereof is desirably set to 10% by Weight, more 
desirably 5% by Weight, furthermore desirably 3% by 
Weight. The loWer limit of the ?ber length is desirably set to 
1 mm, and the upper limit thereof is desirably set to 100 mm, 
more desirably 50 mm, furthermore desirably 20 mm. 

[0065] The shot content of less than 1% by Weight is 
dif?cult to be achieved in the manufacturing, and the shot 
content exceeding 10% by Weight tends to damage the 
circumference of the column body. Moreover, the ?ber 
length of less than 1 mm makes it dif?cult to form a 
honeycomb ?lter having elasticity, and in contrast, the shot 
content exceeding 100 mm tends to form ?bers into a pill 
shape, resulting in degradation in dispersion of inorganic 
particles and the subsequent dif?culty in making the thick 
ness of the sealing material layer thinner. 

[0066] Here, the loWer limit of the particle siZe of the 
inorganic particles is desirably set to 0.01 pm, more desir 
ably 0.1 pm. In contrast, the upper limit of the particle siZe 
of the inorganic particles is desirably set to 100 pm, more 
desirably 15 pm, furthermore desirably 10 pm. The diameter 
of inorganic particles of less than 0.01 pm tends to cause 
high costs, and in contrast, the diameter of inorganic par 
ticles exceeding 100 pm tends to cause degradation in 
adhering strength and thermal conductivity. 

[0067] Here, the organic components contained in the 
honeycomb ?lter according to the ?rst aspect of the present 
invention speci?cally correspond to the organic binder, and 
the rate V0. of the organic binder to the honeycomb ?lter 
according to the ?rst aspect of the present invention is set to 
0.5% by Weight or less. 

[0068] Even in the case Where a great amount of these 
organic components are contained in a honeycomb ?lter 
including comparatively large sealing material layer, the 
organic components are easily decomposed into CO2 and 
H20 When heated in an atmosphere containing suf?cient 
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oxygen, and hardly cause toxic gases. However, since the 
honeycomb ?lter for purifying exhaust gases is installed at 
a portion exposed to exhaust gases that contain little oxygen 
and are discharged from an engine, the organic components 
are not completely decomposed, and tend to be discharged 
as hydrocarbons such as methane, ethane, ethylene, propy 
lene and the like and toxic gases such as CO, NOX and the 
like, resulting in serious problems. 

[0069] In the honeycomb ?lter according to the ?rst aspect 
of the present invention, hoWever, even though the honey 
comb ?lter includes comparatively large sealing material 
layer, since the amount of organic components contained 
therein is extremely small so that, upon actually using the 
honeycomb ?lter according to the ?rst aspect of the present 
invention, there is hardly any increase in the amount of 
hydrocarbons and toxic gases such as CO, NOX and the like 
contained in exhaust gases to be discharged outside, making 
it possible to eliminate problems caused by the organic 
components contained in the honeycomb ?lter. 

[0070] The material for the columnar body made of porous 
ceramics is not particularly limited, and examples thereof 
may include nitride ceramics such as aluminum nitride, 
silicon nitride, boron nitride, titanium nitride and the like, 
carbide ceramics such as silicon carbide, Zirconium carbide, 
titanium carbide, tantalum carbide, tungsten carbide and the 
like, and oxide ceramics such as alumina, Zirconia, cordi 
erite, mullite and the like. Normally, oxide carbide such as 
cordierite and the like is used. This is because: this material 
alloWs loW manufacturing costs, has a comparatively small 
thermal expansion coef?cient, and is less susceptible to 
oxidation in use. Here, silicon-containing ceramics in Which 
metallic silicon is blended in the above-mentioned ceramics 
and ceramics that are combined by silicon and a silicate 
compound may be used. 

[0071] The average pore diameter of the honeycomb ?lter 
according to the ?rst aspect of the present invention is 
desirably set in a range from 5 to 100 pm. The average pore 
diameter of less than 5 pm tends to cause clogging of 
particulates easily. In contrast, the average pore diameter 
exceeding 100 pm tends to cause particulates to pass through 
the pores, With the result that the particulates cannot be 
collected, making the honeycomb ?lter unable to function as 
a ?lter. 

[0072] Here, the above-mentioned pore diameter of the 
porous ceramic member can be measured through knoWn 
methods such as a mercury press-in method, a measuring 
method using a scanning electronic microscope (SEM), and 
the like. 

[0073] Although not particularly limited, the porosity of 
the honeycomb ?lter according to the ?rst aspect of the 
present invention is desirably set in a range from 40 to 80%. 
When the porosity is less than 40%, the honeycomb ?lter is 
more susceptible to clogging, While the porosity exceeding 
80% causes degradation in the strength of the columnar 
body, With the result that it might be easily broken. 

[0074] Here, the above-mentioned porosity can be mea 
sured through knoWn methods such as a mercury press-in 
method, Archimedes method, a measuring method using a 
scanning electronic microscope (SEM), and the like. 

[0075] With respect to the particle siZe of ceramic particles 
to be used upon manufacturing the columnar body, although 
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not particularly limited, those Which are less susceptible to 
shrinkage in the succeeding sintering process are desirably 
used, and for example, those particles, prepared by combin 
ing 100 parts by Weight of poWder having an average 
particle siZe from 0.3 to 50 pm With 5 to 65 parts by Weight 
of poWder having an average particle siZe from 0.1 to 1.0 
pm, are desirably used. By mixing ceramic poWders having 
the above-mentioned respective particle siZes at the above 
mentioned blending ratio, it is possible to provide a colum 
nar body made of porous ceramics. 

[0076] Moreover, in the columnar body of the honeycomb 
?lter according to the ?rst aspect of the present invention 
desirably, a catalyst for purifying exhaust gases is supported 
inside the columnar body. When the catalyst for purifying 
exhaust gases is supported in the columnar body, the hon 
eycomb ?lter according to the ?rst aspect of the present 
invention can function as a ?lter capable of collecting 
particulates in exhaust gases and, also, function as a catalyst 
converter capable of purifying toxic components such as 
HC, CO, NOX and the like as Well as HC and the like 
generated by organic components slightly contained in the 
honeycomb ?lter according to the ?rst aspect of the present 
invention. 

[0077] The catalyst to be supported on the honeycomb 
?lter of the present invention is not particularly limited, and 
examples thereof may include noble metals such as plati 
num, palladium, rhodium and the like. Each of these noble 
metals may be used alone, or a plurality of these may be used 
in combination. 

[0078] Here, the catalyst for purifying exhaust gases made 
of the above-mentioned noble metal forms a so-called 
oxidiZing catalyst; hoWever, With respect to the catalyst for 
purifying exhaust gases, not particularly limited to the noble 
metals, any optional material such as rare-earth metal, alkali 
metal, alkali earth metal and the like may be used, as long 
as it can purify toxic components such as CO, HC, NOX and 
the like in exhaust gases. 

[0079] In this manner, When the catalyst for purifying 
exhaust gases is supported on the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention, the toxic 
components, such as CO, HC, NOX and the like, contained 
in exhaust gases discharged from an internal combustion 
system such as an engine, are made in contact With the 
above-mentioned catalyst for purifying exhaust gases so that 
reactions, mainly indicated by the folloWing reaction for 
mulas (1) to (3), is promoted. 

[0080] Based upon the reaction formulas (1) and (2), CO 
and HC contained in exhaust gases are oxidiZed into CO2 
and H20. Based upon the reaction formula (3), NOX con 
tained in exhaust gases is reduced by CO into N2 and CO2. 

[0081] In other Words, When the catalyst for purifying 
exhaust gases is supported on the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention, the toxic 
components such as CO, HC, NOX and the like contained in 
exhaust gases are puri?ed into CO2, H2O, N2 and the like, 
and discharged outside. 

[0082] As described above, the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention has a rate SO. 
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of 0.5% or more of the area occupied by the sealing material 
layers to the total area of a cross-section including the 
through holes in the direction perpendicular to the through 
holes, that is, comparatively large sealing material layer 
included therein; hoWever, the rate V0. of organic compo 
nents contained therein is set to 0.5% by Weight or less that 
is a very loW level so that, even When the honeycomb ?lter 
according to the ?rst aspect of the present invention is 
installed in an exhaust passage of an internal combustion 
system such as an engine, and used, there is hardly any 
increase in the organic components in exhaust gases to be 
discharged. 
[0083] Moreover, a catalyst for purifying exhaust gases 
may be supported on a columnar body of the honeycomb 
?lter according to the ?rst aspect of the present invention so 
that it is alloWed to function as a ?lter for collecting 
particulates in exhaust gases, and also to function as a 
catalyst converter; thus, even in the case Where organic 
components, slightly contained in the honeycomb ?lter 
according to the ?rst aspect of the present invention, are 
discharged outside, these organic components are positively 
decomposed and puri?ed by the catalyst for purifying 
exhaust gases. 

[0084] Next, description Will be given of the honeycomb 
?lter according to the second aspect of the present invention. 

[0085] A honeycomb ?lter for purifying exhaust gases 
according to the second aspect of the present invention has 
a structure in Which: 

[0086] a plurality of a rectangular columnar porous 
ceramic member are combined With one another 
through a sealing material layer to form a ceramic 
block, each of the above mentioned columnar porous 
ceramic member comprising a number of through 
holes, the above mentioned through holes being 
placed in parallel With one another in the length 
direction With partition Wall interposed therebe 
tWeen; 

[0087] a sealing material layer is formed on a cir 
cumference portion of the above mentioned ceramic 
block; and 

[0088] the above mentioned partition Wall Which 
separates the above mentioned through holes func 
tions as a ?lter for collecting particulates, Wherein 

[0089] a rate S6 of an area occupied by the sealing 
material layers to the total area of a cross-section 
including the through holes in the direction perpen 
dicular to the through holes, in the above mentioned 
honeycomb ?lter for purifying exhaust gases, is set 
to 2% or more, and 

[0090] a rate VB of organic components to the above 
mentioned honeycomb ?lter for purifying exhaust 
gases is set to 0.5% by Weight or less. 

[0091] With respect to the shape of the honeycomb ?lter 
according to the second aspect of the present invention, for 
example, a honeycomb ?lter having almost the same shape 
as that of the honeycomb ?lter 20 shoWn in FIG. 2 is 
proposed, and a plurality of porous ceramic members are 
combined With one another through sealing material layers 
to form a ceramic block, and a sealing material layer is also 
formed on a circumference of the ceramic block. Moreover, 
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each of the porous ceramic members has a number of 
through holes, the above mentioned through holes being 
placed in parallel With one another in the length direction 
With partition Wall interposed therebetWeen so that the 
partition Wall that separates the through holes from each 
other functions as ?lters. 

[0092] In other Words, each of the through holes formed in 
the porous ceramic member has either of its ends on the inlet 
side and outlet side of exhaust gases sealed With a plug; thus, 
exhaust gases that have entered one of the through holes are 
alloWed to discharge from another through hole after alWays 
passing through the partition Wall that separates the corre 
sponding through holes. 

[0093] Here, the sealing material layer, Which is formed on 
the circumference of the ceramic block, is provided so as to 
prevent exhaust gases from leaking from the circumference 
portion of the ceramic block, When the honeycomb ?lter 
according to the second aspect of the present invention is 
installed in an exhaust passage of an internal combustion 
system. 

[0094] Here, not limited to a cylinder shape as shoWn in 
FIG. 2, the honeycomb ?lter according to the second aspect 
of the present invention may have an optional shape such as 
an elliptical column shape, a rectangular column shape or 
the like. 

[0095] In the honeycomb ?lter according to the second 
aspect of the present invention, the sealing material layer is 
formed between porous ceramic members as Well as on the 
circumference of the ceramic block, and the rate S6 of the 
area occupied by the sealing material layers to the total area 
of a cross-section including the through holes in the direc 
tion perpendicular to the through holes is set to 2% or more. 
In other Words, the honeycomb ?lter according to the second 
aspect of the present invention contains comparatively large 
sealing material layer. 
[0096] Here, for example, supposing that the radius of a 
circle constituted by the sealing material layer 24 and the 
ceramic block 25 on the end face of the cylinder-shaped 
honeycomb ?lter 20, for example, shoWn in FIG. 2, is 
represented by r‘, the above-mentioned rate S6 is de?ned by 
(S‘2/S‘1)><100 based upon an area S‘l represented by air‘2 and 
the area 52 of the sealing material layer 23 and the sealing 
material layer 24 on the above-mentioned end face. 

[0097] When the above-mentioned S6 is less than 2%, the 
sealing material layer existing on the cross-section including 
the through holes in the direction perpendicular to the 
through holes of the honeycomb ?lter becomes very thin, 
making it dif?cult for exhaust gases to How into the sealing 
material layer. For this reason, even in the case Where a large 
amount of organic components, that is, the rate VB exceed 
ing 0.5% by Weight of the organic components to the 
honeycomb ?lter, is contained, the organic components are 
hardly discharged outside, With the result that the increase in 
the organic component amount in the exhaust gases to be 
discharged outside upon using the honeycomb ?lter 
becomes smaller. HoWever, in the case of the rate S6 is less 
than 2%, the area of the sealing material layer becomes so 
small that the isostatic strength of the honeycomb ?lter 
(isotropic pressure breaking strength) becomes insufficient. 

[0098] Here, the rate VB of organic components to the 
honeycomb ?lter according to the second aspect of the 
present invention is set to 0.5% by Weight or less. 
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[0099] Incidentally, With respect to the honeycomb ?lter 
according to the second aspect of the present invention, the 
above-mentioned rate VB is de?ned as (V‘2/V‘1)><100, sup 
posing that the total Weight of the honeycomb ?lter accord 
ing to the second aspect of the present invention is V1, and 
that the total Weight of the organic components contained in 
the honeycomb ?lter is V2. 

[0100] When the above-mentioned rate VB exceeds 0.5% 
by Weight, the organic components contained in the honey 
comb ?lter becomes greater, and in the case Where the 
honeycomb ?lter according to the second aspect of the 
present invention that contains comparatively large sealing 
material layer With the above-mentioned rate SB exceeding 
2%, is used, there is a great increase in the amount of organic 
components in exhaust gases to be discharged outside. 

[0101] Moreover, the rate VB of the organic components 
to the honeycomb ?lter according to the second aspect of the 
present invention is desirably set to 0.1% by Weight or less. 
This is because: in the case Where a honeycomb ?lter 
according to the second aspect of the present invention 
having comparatively large sealing material layer is used, it 
becomes possible to further reduce the amount of organic 
components in exhaust gases to be discharged outside; 
furthermore, in the case Where the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention is alloWed to 
support a catalyst capable of decomposing and eliminating 
the organic components in the exhaust gases, it is possible to 
prevent the deterioration of the sealing property of the 
sealing material layer, Which occurs because of the fact that, 
upon applying the catalyst thereto, the organic components 
contained in the sealing material layer absorbs a slurry 
containing the catalyst to cause an abrupt expansion or the 
like in the sealing material layer during a heating treatment 
for ?xing the catalyst; it is possible to prevent the organic 
components contained in the sealing material layer from 
permeating into the catalyst to intervene the catalyst func 
tion, thus, it becomes possible to purify more exhaust gases. 

[0102] Thus, the method for setting the rate VB of the 
organic components to 0.5% by Weight or less to the 
honeycomb ?lter of the present invention is not particularly 
limited, and examples thereof include a method in Which the 
material, the blending ratio and the like for the sealing 
material layer forming the honeycomb ?lter according to the 
second aspect of the present invention, Which Will be 
described later, are adjusted, and a method in Which, after 
forming a honeycomb structural body containing a large 
amount of organic components, the honeycomb structural 
body is heated so that the above-mentioned organic com 
ponents are decomposed and eliminated. 

[0103] The material forming the sealing material layer is 
not particularly limited, and examples thereof may include 
materials such as an inorganic binder, an organic binder, 
inorganic ?bers, inorganic particles and the like, Which are 
the same materials as those described in the honeycomb 
?lter according to the ?rst aspect of the present invention. 

[0104] Here, the organic components contained in the 
honeycomb ?lter according to the second aspect of the 
present invention speci?cally correspond to the above-men 
tioned organic binder, and the rate VB of the organic binder 
to the honeycomb ?lter according to the second aspect of the 
present invention is set to 0.5% by Weight or less. 

[0105] Even in the case Where a honeycomb ?lter that 
contains comparatively large sealing material layer is also 
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alloWed to contain many organic components, the organic 
components are easily decomposed into CO2 and H20, When 
heated in an atmosphere containing suf?cient oxygen, and 
hardly cause toxic gases. HoWever, since the honeycomb 
?lter for purifying exhaust gases is placed at a portion 
exposed to exhaust gases that contain little oxygen and are 
discharged from an engine, the organic components are not 
completely decomposed, and tend to be discharged as hydro 
carbons such as methane, ethane, propylene and the like, and 
toxic gases such as CO, NOX and the like, resulting in serious 
problems. 
[0106] In the honeycomb ?lter according to the second 
aspect of the present invention, hoWever, even in the case 
Where the honeycomb ?lter includes comparatively large 
sealing material layer, since the amount of organic compo 
nents contained therein is extremely small so that, upon 
actually using the honeycomb ?lter according to the ?rst 
aspect of the present invention, there is hardly any increase 
in the amount of hydrocarbons and toxic gases such as CO, 
NOX and the like contained in exhaust gases to be discharged 
outside, making it possible to eliminate problems caused by 
the organic components contained in the honeycomb ?lter. 

[0107] The material for the porous ceramic member is not 
particularly limited, and examples thereof may include 
nitride ceramics, carbide ceramics and oxide ceramics that 
are the same materials as the columnar body described in the 
honeycomb ?lter according to the ?rst aspect of the present 
invention. In particular, silicon carbide, Which has high heat 
resistance, superior mechanical properties and high thermal 
conductivity, is desirably used. Here, silicon-containing 
ceramics in Which metallic silicon is blended in the above 
mentioned ceramics and ceramics that are combined by 
silicon and a silicate compound may be used. 

[0108] The average pore diameter and the porosity of the 
porous ceramic member according to the second aspect of 
the present invention are not particularly limited, and the 
same average pore diameter and porosity as the honeycomb 
?lter according to the ?rst aspect of the present invention are 
desirably used, and With respect to the particle siZe of 
ceramics to be used upon manufacturing such a porous 
ceramic member, not particularly limited, the same particle 
siZe as the above-mentioned honeycomb ?lter according to 
the ?rst aspect of the present invention is desirably used. 

[0109] Moreover, a catalyst for purifying exhaust gases is 
desirably supported on the porous ceramic member of the 
honeycomb ?lter according to the second aspect of the 
present invention in the same manner as the honeycomb 
?lter according to the ?rst aspect of the present invention. 

[0110] As described above, the honeycomb ?lter accord 
ing to the second aspect of the present invention has a rate 
S6 of 2% or more of the area occupied by the sealing 
material layers to the total area of a cross-section including 
the through holes in the direction perpendicular to the 
through holes, that is, comparatively large sealing material 
layer included therein; hoWever, the rate VB of organic 
components contained therein is set to 0.5% by Weight or 
less that is a very loW level so that, even When the honey 
comb ?lter according to the second aspect of the present 
invention is placed in an exhaust passage of an internal 
combustion system such as an engine, and used, there is 
hardly any increase in the organic components in exhaust 
gases to be discharged. 
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[0111] Moreover, a catalyst for purifying exhaust gases 
may be supported on a columnar body of the honeycomb 
?lter according to the second aspect of the present invention 
so that it is alloWed to function as a ?lter for collecting 
particulates in exhaust gases, and also to function as a 
catalyst converter; thus, even in the case Where organic 
components, slightly contained in the honeycomb ?lter 
according to the second aspect of the present invention, are 
discharged outside, these organic components are positively 
decomposed and puri?ed by the catalyst for purifying 
exhaust gases. 

[0112] Referring to FIGS. 1 to 4, description Will be given 
of one example of a manufacturing method for the above 
mentioned honeycomb ?lter of the present invention. 

[0113] First, the manufacturing method for the honeycomb 
?lter according to the ?rst aspect of the present invention 
Will be described. 

[0114] Upon manufacturing the honeycomb ?lter accord 
ing to the ?rst aspect of the present invention, a binder and 
a dispersant solution are added to the above-mentioned 
ceramics poWder to prepare a material paste. 

[0115] The binder is not particularly limited, and examples 
thereof may include methylcellulose, carboxy methylcellu 
lose, hydroxy ethylcellulose, polyethylene glycol, phenolic 
resin and epoxy resin. 

[0116] The blended amount of the above-mentioned 
binder is desirably set to 1 to 10 parts by Weight With respect 
to 100 parts by Weight of ceramic poWder. 

[0117] The dispersant solution is not particularly limited, 
and examples thereof may include an organic solvent such 
as benZene; alcohol such as methanol; and Water. 

[0118] An appropriate amount of the above-mentioned 
dispersant solution is mixed therein so that the viscosity of 
the mixed composition is set Within a ?xed range. 

[0119] These ceramic poWder, binder and dispersant solu 
tion are mixed by an attritor or the like, and suf?ciently 
kneaded by a kneader or the like, and then formed into a 
columnar ceramic formed body having almost the same 
shape as the columnar body 15 shoWn in FIG. 1 by using an 
extrusion-molding method or the like. 

[0120] Here, a molding auxiliary may be added to the 
above-mentioned material paste, if necessary. 

[0121] The molding auxiliary is not particularly limited, 
and examples thereof may include ethylene glycol, dextrin, 
fatty acid soap, polyalcohol and the like. 

[0122] After the above-mentioned ceramic formed body 
has been dried by using a microWave drier or the like, a 
mouth-sealing process, Which injects a sealant material 
(plug) to predetermined through holes, is carried out and this 
is again subjected to a drying process using a microWave 
drier or the like. 

[0123] The sealant material (plug) is not particularly lim 
ited, and examples thereof may include the same material as 
the above-mentioned material paste. 

[0124] Next, the formed body that has been subjected to 
the mouth-sealing process is subjected to degreasing and 
sintering processes under predetermined conditions so that a 
columnar body 15 made of porous ceramics is produced. 
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[0125] Next, a sealing material layer forming process for 
forming a sealing material layer 14 on the circumference of 
the columnar body 15 thus manufactured is carried out. 

[0126] In this sealing material layer forming process, ?rst, 
the columnar body 15 is rotated around an axis on Which it 
is supported in the length direction. 

[0127] Although not particularly limited, the rotational 
speed of the columnar body 15 is desirably set to 2 to 10 
min_1. 

[0128] Successively, sealing material paste is alloWed to 
adhere to the circumference of the rotating columnar body 
15 to form a sealing material paste layer. 

[0129] The sealing material paste is not particularly lim 
ited, and examples thereof may include the above-men 
tioned paste containing materials such as an inorganic 
binder, an organic binder, inorganic ?bers, inorganic par 
ticles and the like. 

[0130] Here, the above-mentioned sealing material paste 
may contain a slight amount of moisture, a solvent and the 
like; hoWever, most of these moisture, solvent and the like 
are normally scattered during a heating process and the like 
that folloW the applying process of the sealing material 
paste. 

[0131] The sealing material paste may contain about 35 to 
65% by Weight of moisture and other solvents such as 
acetone, alcohol and the like With respect to the total Weight 
in addition to the above-mentioned inorganic ?bers, inor 
ganic binder, organic binder and inorganic particles, in order 
to soften the sealing material paste and alloW it to have 
proper ?uidity so as to be easily applied, and the viscosity 
of the sealing material paste is desirably set to 15 to 25 Pa~s 
(10,000 to 20,000 cps (cP)). 

[0132] Moreover, as described in the honeycomb ?lter 
according to the ?rst aspect of the present invention, the 
honeycomb ?lter according to the ?rst aspect of the present 
invention has a structure in that the rate S0. of the area 
occupied by the sealing material layers to the total area of a 
cross-section including the through holes in the direction 
perpendicular to the through holes is set to 0.5% or more. 

[0133] Therefore, the thickness of the sealing material 
paste layer needs to be adjusted in this sealing material layer 
forming process so that the rate S0. is set to 0.5% or more 
after the honeycomb ?lter has been manufactured. 

[0134] As described in the honeycomb ?lter according to 
the ?rst aspect of the present invention, the organic com 
ponents contained in the honeycomb ?lter according to the 
?rst aspect of the present invention speci?cally correspond 
to the organic binder contained in the sealing material paste. 
For this reason, the materials constituting the sealing mate 
rial paste, blended ratio thereof and the like are desirably 
adjusted so that the rate V0. of organic components con 
tained in the ?nished honeycomb ?lter is set to 0.5% by 
Weight or less. 

[0135] Here, instead of preliminarily adjusting the mate 
rials of the sealing material paste, blended ratio thereof and 
the like, by carrying out a heating process under conditions 
of, for example, 500 to 700° C. for 10 to 90 minutes after the 
sealing material layer forming process, the organic compo 
nents contained in the sealing material layer are decomposed 
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and removed so that a honeycomb ?lter in Which the rate V0. 
of organic components contained therein is set to 0.5% by 
Weight or less may be formed. 

[0136] Then, the sealing material paste layer, thus formed, 
is dried at a temperature of about 120° C. so that the 
moisture is evaporated to form a sealing material layer 14; 
thus, as shoWn in FIG. 1, the manufacturing process of the 
honeycomb ?lter 10 according to the ?rst aspect of the 
present invention in Which the sealing material layer 14 is 
formed on the circumference of the columnar body 15 is 
completed. 
[0137] Next, the manufacturing method for the honey 
comb ?lter according to the second aspect of the present 
invention Will be described. 

[0138] Upon manufacturing the honeycomb ?lter accord 
ing to the second aspect of the present invention, ?rst, a 
ceramic laminated body to become a ceramic block 25 is 
produced. 
[0139] The ceramic laminated body has a columnar struc 
ture in that a plurality of rectangular columnar porous 
ceramic members 30 having a number of through holes 31 
placed in parallel With one another in the length direction 
With partition Wall 33 interposed therebetWeen are combined 
With one another through sealing material layers 23. 

[0140] Upon manufacturing the porous ceramic member 
30, ?rst, a mixed composition is prepared by adding a binder 
and a dispersant solution to the aforementioned ceramic 
poWder. 
[0141] The method for preparing the above-mentioned 
mixed composition is not particularly limited, and the same 
method as that of the material paste as described in the 
manufacturing method for the honeycomb ?lter according to 
the ?rst aspect of the present invention may be used. 

[0142] Next, the above-mentioned mixed composition is 
mixed by an attritor or the like, and suf?ciently kneaded by 
a kneader or the like and then formed into a columnar 
ceramic raW formed body having almost the same shape as 
the porous ceramic member 30 shoWn in FIG. 3 by using an 
extrusion-molding method or the like. 

[0143] After the above-mentioned raW formed body has 
been dried by using a microWave drier or the like, a 
mouth-sealing process, Which injects a sealant material 
(plug) to predetermined through holes, is carried out, and 
this is again subjected to a drying process using a microWave 
drier or the like. 

[0144] The above-mentioned sealant material (plug) is not 
particularly limited and, for example, the same material as 
the above-mentioned mixed composition may be used. 

[0145] Next, the raW formed body that has been subjected 
to the mouth-sealing process is subjected to a degreasing 
process by heating it to a temperature of 400 to 650° C. in 
an oxygen-containing atmosphere; thus, the binder and the 
like are vaporiZed, decomposed and eliminated so that 
almost only the ceramic poWder is alloWed to remain. 

[0146] Next, the formed body that has been degreased is 
sintered by heating it at about 1400 to 2200° C. in an inert 
gas atmosphere such as nitrogen, argon and the like so that 
the ceramics poWder is sintered to produce a porous ceramic 
member 30. 

Aug. 4, 2005 

[0147] Next, as shoWn in FIG. 4, upon manufacturing the 
ceramic laminated body, ?rst, porous ceramic members 30 
are placed on a base 40 the upper portion of Which is 
designed to have a V-shape in its cross-section so as to alloW 
the porous ceramic members 30 to be stacked thereon in a 
tilted manner, and sealing material paste to form a sealing 
material layer 23 is then applied onto tWo side faces 30a and 
30b facing upWard With an even thickness to form a paste 
layer 41; thereafter, a laminating process for forming 
another porous ceramic member 30 on this paste layer is 
successively repeated so that a columnar ceramic laminated 
body having a predetermined siZe is manufactured. At this 
time, With respect to the porous ceramic members 30 cor 
responding to four corners of the ceramic laminated body, a 
triangular columnar porous ceramic member 30c, Which is 
formed by cutting a quadrangular columnar porous ceramic 
member into tWo, is bonded to a resin member 42 having the 
same shape as the triangular columnar porous ceramic 
member 30c by using a both-sides tape With easy peelability 
to prepare a corner member, and these corner members are 
used for the four corners of the ceramic laminated body, and 
after the lamination processes of the porous ceramic mem 
bers 30, all the resin members 42 forming the four corners 
of the ceramic laminated body are removed; thus, a ceramic 
laminated body having a polygonal column-shape in its 
cross section may be formed. With this arrangement, it is 
possible to reduce the quantity of a Waste corresponding to 
porous ceramic members to be disposed of, after the for 
mation of the ceramic block by cutting the circumference 
portion of the ceramic laminated body. 

[0148] With respect to a method for manufacturing the 
ceramic laminated body having a polygonal column-shape 
in its cross section except for the method shoWn in FIG. 4, 
for example, a method in Which the porous ceramic mem 
bers to be located on four corners are omitted and a method 
in Which porous ceramic members having a triangular 
column shape are combined With one another may be used 
in accordance With the shape of a honeycomb ?lter to be 
manufactured. Here, a quadrangular columnar ceramic 
member may of course be manufactured. 

[0149] Further, this ceramic laminated body is heated in a 
temperature range from 50 to 100° C. for about 1 hour so 
that the paste layer is dried and solidi?ed to form a sealing 
material layer 23; thereafter, by cutting the circumference 
portion thereof by using a diamond cutter or the like into a 
shape as shoWn in FIG. 2 so that a ceramic block 25 is 
formed. 

[0150] With respect to the material for preparing the 
sealing material paste to form the sealing material layer 23, 
not particularly limited, for example, the same material as 
the sealing material paste described in the manufacturing 
method of the honeycomb ?lter according to the ?rst aspect 
of the present invention may be used. 

[0151] Next, a sealing material layer forming process for 
forming a sealing material layer 24 on the circumference of 
the columnar body 25 thus manufactured is carried out so 
that the manufacturing method for a honeycomb ?lter 20 
according to the second aspect of the present invention With 
the sealing material layer 24 formed on the circumference of 
the ceramic block 25 is completed. 

[0152] Here, With respect to this sealing material layer 
forming process, not particularly limited, for example, the 
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same sealing material layer forming process as described in 
the manufacturing method of the honeycomb ?lter according 
to the ?rst aspect of the present invention may be used. 

[0153] Moreover, as described in the honeycomb ?lter 
according to the second aspect of the present invention, the 
honeycomb ?lter according to the second aspect of the 
present invention has a structure in that the rate S6 of the 
area occupied by the sealing material layers to the total area 
of a cross-section including the through holes in the direc 
tion perpendicular to the through holes is set to 2% or more. 

[0154] Therefore, upon forming the ceramic laminated 
body in the manufacturing method for the honeycomb ?lter 
according to the second aspect of the present invention, the 
thickness of the sealing material paste layer needs to be 
adjusted so that the above-mentioned rate S6 is set to 2% or 
more after the honeycomb ?lter has been manufactured. 

[0155] As described in the honeycomb ?lter according to 
the second aspect of the present invention, the organic 
components contained in the honeycomb ?lter according to 
the second aspect of the present invention speci?cally cor 
responds to the organic binder contained in the sealing 
material paste. For this reason, the materials constituting the 
sealing material paste, blended ratio thereof and the like are 
desirably adjusted so that the rate VB of organic components 
contained in the ?nished honeycomb ?lter is set to 0.5% by 
Weight or less. 

[0156] Here, instead of preliminarily adjusting the mate 
rials of the sealing material paste, blended ratio thereof and 
the like, by carrying out a heating process under conditions 
of, for example, 500 to 700° C. for 10 to 90 minutes after the 
sealing material layer forming process, the organic compo 
nents contained in the sealing material layer are decomposed 
and removed so that a honeycomb ?lter in Which the rate VB 
of organic components is set to 0.5% by Weight or less may 
be formed. 

[0157] Moreover, a catalyst for purifying exhaust gases 
may be supported on the honeycomb ?lter of the present 
invention thus manufactured. The honeycomb ?lter of the 
present invention on Which such a catalyst for purifying 
exhaust gases has been supported is alloWed to function as 
a ?lter capable of collecting particulates in exhaust gases, 
and also to function as a catalyst converter capable of 
purifying toxic components such as HC, CO, NOX and the 
like as Well as gases generated by organic components 
slightly contained in the honeycomb ?lter according to the 
?rst aspect of the present invention. 

BEST MODE FOR CARRYING OUT THE 
PRESENT INVENTION 

[0158] Hereinafter, description Will be given of the present 
invention in detail by means of examples; hoWever, the 
present invention is not intended to be limited by these 
examples. 

EXAMPLE 1 

[0159] (1) Talc having an average particle siZe of 10 pm 
(40 parts by Weight), kaolin having an average particle siZe 
of 9 pm (10 parts by Weight), alumina having an average 
particle siZe of 9.5 pm (17 parts by Weight), aluminum 
hydroxide having an average particle siZe of 5 pm (16 parts 
by Weight), silica having an average particle siZe of 10 pm 

Aug. 4, 2005 

(15 parts by Weight) and a molding auxiliary (ethylene 
glycol) (6 parts by Weight) Were added to 16 parts by Weight 
of Water, and mixed and kneaded to prepare a material paste. 

[0160] Next, the above-mentioned material paste Was 
loaded into an extruder, and extruded at an extrusion rate of 
10 cm/min so that a ceramic formed body having almost the 
same shape as the honeycomb ?lter 10 shoWn in FIG. 1 Was 
formed, and the ceramic formed body Was dried by a 
microWave drier, and predetermined through holes Were 
then ?lled With a paste having the same composition as the 
material paste, and after this had been again dried by using 
a drier, this Was degreased at 400° C., and sintered at 1400° 
C. in a normal-pressure argon atmosphere for 3 hours so that 
a columnar body comprising a cylinder shape, made of 
cordierite, Was manufactured, as shoWn in FIG. 1. 

[0161] (2) A heat resistant sealing material paste, Which 
Was composed of 30% by Weight of alumina ?bers having a 
?ber length of 0.2 mm, 21% by Weight of silicon carbide 
particles having an average particle siZe of 0.6 pm, 15% by 
Weight of silica sol, 5.6% by Weight of carboxymethyl 
cellulose and 28.4% by Weight of Water, Was used to form a 
sealing material paste layer on the circumference of the 
columnar body. 

[0162] Then, by drying this sealing material paste layer at 
120° C. to form a sealing material layer, a cylinder-shaped 
honeycomb structural body having a thickness of sealing 
material layer of 0.5 mm and a diameter of an end face of 
143.8 mm, as shoWn in FIG. 1, Was manufactured. 

[0163] In the honeycomb structural body thus manufac 
tured, the rate of the area occupied by the sealing material 
layers to the total area of a cross-section including the 
through holes in the direction perpendicular to the through 
holes Was 1.4%, and the rate of organic components to the 
honeycomb structural body Was 0.60% by Weight. 

[0164] Further, the above-mentioned honeycomb struc 
tural body Was heated at 700° C. in an oxygen atmosphere 
for 90 minutes so that a honeycomb ?lter having a structure 
in that the rate S0. of the area occupied by the sealing 
material layers to the total area of a cross-section including 
the through holes in the direction perpendicular to the 
through holes Was 1.4%, With the rate V0. of organic 
components being set to 0.05% by Weight, Was manufac 
tured. 

EXAMPLE 2 

[0165] First, the same processes as those of (1) and (2) of 
Example 1 Were carried out to produce a honeycomb struc 
tural body. 

[0166] Then, the above-mentioned honeycomb structural 
body Was heated at 600° C. in an oxygen atmosphere for 60 
minutes so that a honeycomb ?lter having a structure in that 
the rate S0. of the area occupied by the sealing material 
layers to the total area of a cross-section including the 
through holes in the direction perpendicular to the through 
holes Was 1.4%, With the rate V0. of organic components 
being set to 0.10% by Weight, Was manufactured. 

EXAMPLE 3 

[0167] First, the same processes as those of (1) and (2) of 
Example 1 Were carried out to produce a honeycomb struc 
tural body. 
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[0168] Then, the above-mentioned honeycomb structural 
body Was heated at 500° C. in an oxygen atmosphere for 30 
minutes so that a honeycomb ?lter having a structure in that 
the rate S0. of the area occupied by the sealing material 
layers to the total area of a cross-section including the 
through holes in the direction perpendicular to the through 
holes Was 1.4%, With the rate V0. of organic components 
being set to 0.20% by Weight, Was manufactured. 

EXAMPLE 4 

[0169] First, the same processes as those of (1) and (2) of 
Example 1 Were carried out to produce a honeycomb struc 
tural body. 

[0170] Then, the above-mentioned honeycomb structural 
body Was heated at 500° C. in an oxygen atmosphere for 10 
minutes so that a honeycomb ?lter having a structure in that 
the rate S0. of the area occupied by the sealing material 
layers to the total area of a cross-section including the 
through holes in the direction perpendicular to the through 
holes Was 1.4%, With the rate V0. of organic components 
being set to 0.50% by Weight, Was manufactured. 

COMPARATIVE EXAMPLE 1 

[0171] (1) The same processes as (1) of Example 1 Were 
carried out to produce a columnar body. 

[0172] (2) A sealing material paste layer Was formed on 
the circumference of the columnar body by using the same 
sealing material paste as the sealing material paste used in 
(2) of Example 1. 

[0173] Then, by drying this sealing material paste layer at 
120° C., a cylinder-shaped honeycomb ?lter having a thick 
ness of sealing material layer of 0.5 mm and a diameter of 
an end face of 143.8 mm, as shoWn in FIG. 1, Was 
manufactured. 

[0174] In the honeycomb ?lter thus manufactured in Com 
parative Example 1, the rate S0. of the area occupied by the 
sealing material layers to the total area of a cross-section 
including the through holes in the direction perpendicular to 
the through holes Was 1.4%, and the rate V0. of organic 
components to the honeycomb ?lter Was 0.60% by Weight. 

[0175] Evaluation Test 1 

[0176] Each of the honeycomb ?lters manufactured in 
Examples 1 to 4 and Comparative Example 1 Was installed 
in an exhaust passage of an engine, and the engine Was 
driven at the highest number of revolutions (3700 rpm, 0 
Nm) in an unloaded condition. 

[0177] At this time, supposing that: the amount of HC 
contained in exhaust gases prior to the introduction into the 
honeycomb ?lter is A; and that the amount of HC contained 
in exhaust gases that have been discharged outside after 
passing through the honeycomb ?lter is B, the increasing 
rate of HC that has increased When the exhaust gases pass 
through each honeycomb ?lter is calculated from the fol 
loWing formula (1): 

Increasing rate of HC(%)=100><(B—A)/A (1) 

[0178] Evaluation Test 2 

[0179] An alumina layer Was applied to each of the 
honeycomb ?lters manufactured in Examples 1 to 4 and 
Comparative Example 1 at a rate of 10 g/L so as to form a 
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backing on Which a catalyst Was supported, and platinum 
Was supported thereon at a rate of 2 g/L as a catalyst for 
purifying exhaust gases; thereafter, this Was installed in an 
exhaust passage of an engine, and the engine Was driven at 
the highest number of revolutions (3700 rpm, 0 Nm) in an 
unloaded condition. 

[0180] At this time, supposing that the amount of HC 
contained in exhaust gases prior to the introduction into the 
honeycomb ?lter is A and that the amount of HC contained 
in exhaust gases that have been discharged outside after 
passing through the honeycomb ?lter is B‘, the increasing 
rate of HC that has increased When the exhaust gases pass 
through each honeycomb ?lter is calculated from the fol 
loWing formula (2): 

Increasing rate of HC (%)=100><(B’—A)/A (2) 

[0181] The results of the tests are shoWn in the folloWing 
Table 1 and FIG. 5. 

[0182] Here, FIG. 5 is a graph that shoWs the results of the 
evaluation test 1 and the evaluation test 2 of honeycomb 
?lters according to Examples 1 to 4 and Comparative 
Example 1. 

TABLE 1 

Increasing rate of HC % 

SOL VOL Evaluation Evaluation 
(%) (% by Weight) test 1 test 2 

Example 1 1.4 0.05 8 1 
Example 2 1.4 0.10 10 2 
Example 3 1.4 0.20 12 8 
Example 4 1.4 0.50 15 10 
Comparative 1.4 0.60 40 35 
Example 1 

[0183] Based upon the results of the evaluation test 1, it 
Was found that, although the increasing rate of HC of the 
honeycomb ?lters according to Examples 1 to 4 Was in a 
range of 8 to 15% that Was a very loW level, the increasing 
rate of HC of the honeycomb ?lter according to Compara 
tive Example 1 Was 40% that Was much greater than the 
increasing rate of HC in the honeycomb ?lters according to 
Examples 1 to 4. 

[0184] Moreover, based upon the results of the evaluation 
test 2, it Was found that, although the increasing rate of HC 
of the honeycomb ?lters according to Examples 1 to 4 With 
the catalyst supported thereon Was in a range of 1 to 10% 
that Was a very loW level, the increasing rate of HC of the 
honeycomb ?lter according to Comparative Example 1 Was 
35% that Was much greater than the increasing rate of HC in 
the honeycomb ?lters according to Examples 1 to 4. 

EXAMPLE 5 

[0185] (1) The same processes as (1) of Example 1 Were 
carried out to produce a columnar body. 

[0186] (2) The same processes as (2) of Example 1 Were 
carried out except that a heat resistant sealing material paste, 
Which Was composed of 27% by Weight of alumina ?bers 
having a ?ber length of 0.2 mm, 19% by Weight of silicon 
carbide particles having an average particle siZe of 0.6 pm, 
14% by Weight of silica sol, 13.2% by Weight of carboxym 
ethyl cellulose and 26.8% by Weight of Water, Was used so 
































