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A ceramic honeycomb structure has an open frontal area of 50% to 85%, a porosity of 0.1% to 10%, and a proportion of the
volume of pores of 1 um or larger in diameter, In total pore volume, of 20% or more; a regenerative thermal oxidizer using the
ceramic honeycomb structure. The ceramic honeycomb structure has a small porosity and, therefore, has a sufficient heat
accumulation capacity and hardly causes floating by gas pressure; has controlled pore diameters and, therefore, hardly shows
adsorption of VOC or the like, or rupture; and has controlled contraction and, therefore, has a large GSA.
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Abstract of the Disclosure

A ceramic honeycomb structure has an open frontal area
of 50% to 85%, a porosity of 0.1% to 10%, and a proportion of
the volume of pores of 1 um or larger in diameter, in total pore
volume, of 20% or more; a regenerative thermal oxidizer using
the ceramic honeycomb structure. The ceramic honeycomb
structure has a small porosity and, therefore, has a sufficient
heat accumulation capacity and hardly causes floating by gas
pressure; has controlled pore diameters and, therefore, hardly
shows adsorption of VOC or the like, or rupture; and has

controlled contraction and, therefore, has a large GSA.
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Title of the Invention
CERAMIC HONEYCOMB STRUCTURE AND PROCESS
FOR PRODUCTION THEREOF

Background of the Invention
(1) Field of the Invention

The present inventioh relates to a ceramic honeycomb
structure used as a heat accumulator, etc.; a regenerative
thermal oxidizer using the ceramic honeycomb structure; and a
process for producing the ceramic honeycomb structure.
(2) Description of Related Art

In recent years, there has been a problem that the
volatile organic compounds (hereinafter referred to as VOC)
and unburnt gas contained 1n the exhaust gases from plants,
etc. incur forest exhaustion by acid rain or injure the health of
people living in the neighborhood of the plants, etc. In order
to remove such VOC and unburnt gas by combustion,
regenerative thermal oxidizer (hereinafter referred to as RTO),
regenerative catalytic oxidizer (hereinafter referred to as RCO),
etc. are 1n use. Incidentally, removal of the VOC and unburnt
cas in exhaust gas from plant is generally called
“deodorization”, and a gas containing VOC and unburnt gas,

before deodorization is herein referred to as “pre-deodorization

2

gas’ .
RTO or RCO has therein a heat-accumulating unit which
can conduct heat exchange with a gas. In RTO or RCO,
therefore, the heat generated by combustion of VOC and
unburnt gas is utilized for heating of the next (fresh) pre-
deodorization gas, which enables (1) reduction in deodorization

cost, (2) energy saving and (3) reduction in global warming
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speed, resulting from release of smaller amount of combustion
heat.

In Fig. 1 1s shown a three-chamber type RTO which 1s the
most ordinarily used RTO. In Fig. 1, a three-chamber type
RTO 1 has three heat exchange chambers 2a, 2b and 2c¢; and
each of the heat exchange chambers 2a, 2b and 2¢ communicate
with a single combustion chamber at the top. KEach heat
exchange chamber 2 has, at the bottom, a gas-feeding pipe 4
and a gas-discharging pipe 5. In each heat exchange chamber
2 1s provided a heat-accumulating unit 7 constituted by a
honeycomb structure. At the ceiling of the combustion
chamber 3 1s provided a burner 6.

In the three-chamber type RTO 1, having the above
constitution, a pre-deodorization gas is fed into either one of
the three heat exchange chambers 2a, 2b and 2c¢ via the gas-
feeding pipe 4, and passes through the heat-accumulating unit
7 of the heat exchange chamber, and enters the combustion
chamber 3. At this time, heat exchange occurs between the
pre-deodorization gas and the heat-accumulating unit 7,
whereby the pre-deodorization gas is heated to near the
combustion temperature. In the combustion chamber 3, the
VOC and unburnt gas in pre-deodorization gas are burnt by the
burner 6. The gas after deodorization (hereafter referred to as
“post-deodorization gas”) passes through the other two heat
exchange chambers 2 and are released into air via the gas-
discharging pipe 5. At this time, the heat generated by
combustion of VOC and unburnt gas 1s partly adsorbed by the
heat-accumulating units 7 of the other two heat exchange
chambers 2. The heat exchange chamber 2 into which the pre-

deodorization gas 1s fed and the other two heat exchange
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chambers 2 which discharge the post-deodorization gas, are
switched at given intervals, and the above operation 1s
conducted continuously, whereby the heat generated by
combustion of pre-deodorization gas is used to heat the next
(fresh) pre-deodorization gas. In the case of RCO, a catalyst is
supported on the top of each heat-accumulating unit 7, whereby
the activation energy necessary for the combustion of VOC and
unburnt gas 1s lowered and the deodorization cost 1s reduced
further.

As the above-mentioned heat-accumulating unit of RTO
and RCO, a honeycomb structure is used. It is because the
honeycomb structure has a large surface area per unit volume
and accordingly 1s superior in heat exchange property, can give
a small RTO and can give a small pressure loss. Incidentally,
“honeycomb structure” refers to, for example, a structure 13
shown in Fig. 2, wherein a large number of cells 11 are
surrounded by partition walls 12. Since the structure 13 has a
large contact area with a gas fed from a plurality of cell
openings at the one end, the heat exchange between the
honeycomb structure 13 and the gas is conducted efficiently.

As the material of the honeycomb structure 13 constituting the
heat-accumulating unit, there 1s generally used a ceramic
superior 1n heat exchange property. Ordinarily, a honeycomb
structure similar to that used as a carrier for catalyst for
automobile exhaust gas purification i1is used as the heat-
accumulating unit of RTO.

The honeycomb structure used as a carrier for catalyst
for automobile exhaust gas purification 1s highly porous in
many cases in order to maximize the amount of catalyst loaded

thereon; therefore, when it is used as the heat-accumulating
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unit of RTO, there have been problems such as (1) low heat
exchangeability due to insufficient heat accumulation capacity
and (2) adsorption of VOC and unburnt gas inside pores and
resultant release of pre-deodorization gas into air. There has
also been a problem that the small bulk specific gravity of
honeycomb structure gives rise to floating of honeycomb
structure in heat exchange chamber by pressure of pre-
deodorization gas, inviting reduction 1in heat exchange
efficiency.

To alleviate such problems, i1t 1s considered to use, as the
heat-accumulating unit of RTO, a porcelain of low porosity. In
this technique, however, there has generally been a problem
that use of a porcelain of small cell pitch to increase 1ts
geometrical surface area (hereinafter referred to as GSA) and
accordingly increase its heat exchange area, makes large the

contraction during firing and causes cracking easily.

Summary of the Invention

In view of the above situation, the present invention aims
at providing a ceramic honeycomb structure which has a
sufficient heat accumulation capacity, which hardly causes
adsorption of VOC, etc. or floating due to the pressure of gas,
which 1s resistant to rupture, and which has a large GSA; a
RTO using the honeycomb structure; and a process for
producing the hon.eycomb structure.

According to the present invention, there 1s provided a
ceramic honeycomb structure having an open frontal area of
50% to 85%, a porosity of 0.1% to 10%, and a proportion of the
volume of pores of 1 um or larger in diameter, in total pore

volume, of 20% or more.
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5
The ceramic honeycomb structure of the present

invention preferably has a thermal expansion coefficient of
3.0x106/°C or less in the flow direction of cell, an average pore
diameter of 0.01 pm or more, a partition wall thickness of 100
um to 800 um, and a geometrical surface area of 0.8 mm*/mm”
or more. In the ceramic honeycomb structure of the present
invention, the porosity is preferably 7.5% or less and the main
crystalline phase is preferably made of cordierite. The ceramic
honeycomb structure of the present invention may be a heat
accumulator.

According to the present invention, there is further
provided' a regenerative thermal oxidizer (RTO) or regenerative
catalytic oxidizer (RCO) using a plurality of the above ceramic
honeycomb structﬁres-.

According to the present invention, there is furthermore
provided a process for producing the above ceramic honeycomb
structure, which comprises adding at least a molding aid and a
solvent to a raw material mixture comprising a ceramic
material and a ceramic precursor material, kneading the
resulting mixture to obtain a molding material, extruding the
molding material into a honeycomb-shaped material, and drying
and firing the honeycomb-shaped material, wherein

the proportion of the ceramic material 1n the raw
material mixture is 50 to 95% by weight,

the average particle diameters of the ceramic material
and the ceramic precursor maferial are each in a range of 3 to
25 pm,

the average particle diameter of the raw material
mixture i1s in a range of 5 to 20 uym, and

when the average particle diameter of the ceramic
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material is Da and the average particle diameter of the ceramic
precursor material is Db,

Da i1s in a range of 3 pm to less than 5 ym, and Da
and Db satisfy Da = 0.6xDb, or

Db 1s in a range of 3 um to less than 5 pym, and Da
and Db satisfy Db = 0.6xDa, or

Da and Db are each in a range of 5 ym to 15 um, or

Da is 1n a range of 15 pm to less than 25 pym, and
Da and Db satisfy 0.6xDa = Db, or

Db is in a range of 15 pm to less than 25 pm, and
Da and Db satisty 0.6xDb = Da.

In the production process of the present invention, the
proportion of the ceramic material in the raw material mixture
is preferably 75 to 95% by weight. In the production process of
the present invention, each of the ceramic material and the
ceramic precursor material may consist of first particles having
an average particle diameter of 15 um to less than 25 uym and
second particles having an average particle diameter of 60% or
less of that of the first particles, and the proportion of the
second particles in each material may be 5% by weight to less
than 50% by weight.

Also in the production process of the present invention,
at least part of the surfaces of the particles constituting the
ceramic precursor material may be coated with a molding aid or
a solvent, and the ceramic material may be a material obtained
by firing the ceramic precursor material. In this case, the
main crystalline phase of the ceramic material is preferably

made of cordierite.

Brief Description of the Drawings
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Fig. 1 1s a schematic sectional view of a RTO.

Fig. 2 1s a perspective view of a honeycomb structure.

Description of Preferred Embodiments

The ceramic honeycomb structure of the present
invention has an open frontal area of 50 to 85% by weight, a
porosity of 0.1 to 10% by weight; and a proportion of the volume
of pores of 1 um or larger in diameter, in total pore volume, of
20% by weight or more.

By allowing the present ceramic honeycomb structure to
have an open frontal area of 50 to 85% by weight, the
honeycomb structure can have a large surface area per unit
volume and can have heat exchange property sufficient for use
as a heat-accumulating unit of RTO or the like and moreover
can have a mechanical strength required for the heat-
accumulating unit. When the open frontal area is less than
50%, the pressure loss of honeycomb structure 1s high and the
heat exchange property is insufficient. When the open frontal
area 1s more than 85%, the mechanical strength of honeycomb
structure i1s insufficient and the bulk specific gravity is small,
resulting in insufficient heat accumulation capacity. Herein,
the open frontal area is a value obtained by calculation of the
following formula:

{(p - )*/p*}x 100
wherein p 1s the pitch of cell and d 1s the thickness of partition
wall. The open frontal area is preferably 60 to 80% from the
standpoint of production of the honeycomb structure.

The reason why the present ceramic honeycomb structure
1s allowed to have a porosity of 0.1% or more, is that a porosity

less than 0.1% results in significantly low thermal shock
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resistance. A porosity of 10% or less is required to allow the

honeycomb structure to have a large heat accumulation capacity

and a large specific gravity (this can prevent floating of the

honeycomb structure by gas pressure). Herein, “porosity”

refers to a proportion (%) of total pore volume in honeycomb

structure volume. The porosity is preferably 7.5% or less.

By allowing the present ceramic honeycomb structure to
have a proportion of the volume of pores of 1 uym or larger in
diameter, in total pore volume, of 20% or more, the honeycomb
structure can have high thermal shock resistance and is
resistant to rupture. Pores of large diameters can prevent the
erowth of cracking. When the proportion of the volume of
pores of 1 ym or larger in diameter, 1n total pore volume 1s less
than 20%, the honeycomb structure has low resistance to
rupture when used as a heat accumulator or the like. By
increasing the proportion of pores of relatively large diameter,
it 1s possible to decrease the proportion of pores of small
diameter in which adsorption of VOC takes place. Herein,
“diameter of pore” and “proportion of the volume of particular
pores in total pore volume” are values obtained by mercury
porosimetry.

The ceramic honeycomb structure of the present
invention preferably has a thermal expansion coefficient of
3.0x106/°C or less in the flow direction of cell. When the
thermal expansion coefficient is more than 3.0x10°°/°C, the
honeycomb structure has insufficient thermal shock resistance
and, when used as a heat-accumulating unit of RTO or the like,
has a high possibility of rupture.

Further, the present ceramic honeycomb structure

preferably has an average pore diameter of 0.01 pm or more.
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VOC, etc. are easily adsorbed inside pores of small diameter;
therefore, when the average pore diameter of honeycomb
structure 1s less than 0.01 um, the proportion of pores of small
diameter in which VOC, etc. are easily adsorbed, 1s large and
release of pre-deodorization gas into air takes place in
deodorization. Herein, “average pore diameter” is a value
obtained by mercury porosimetry. The average pore diameter
of the present ceramic honeycomb structure is more preferably
0.01 to 3 um. An average pore diameter of 3 um or less 1s
preferred because, if the present honeycomb structure having a
low porosity has an average porosity of more than 3 um, the
honeycomb structure may have large scattered pores, wherein
cracking grows and thermal shock resistance i1s low.

Further, the ceramic honeycomb structure of the present
invention preferably has a partition wall thickness of 100 to
800 ym. When the partition wall thickness is less than 100 um,
no sufficient mechanical strength is secured when the
honeycomb structure is used as a heat accumulator or the like;
when the partition wall thickness 1s more than 800 um, small
cell pitch and, accordingly, large GSA and large heat
accumulation capacity are impossible. The partition wall
thickness 1s more preferably 300 to 500 um. In the ceramic
honeycomb structure of the present invention, when the
partition wall thickness is set at 100 to 800 pm, the porosity is
preferably set at 7.5% or less. The reason is that by making
small the porosity and suppressing the continuity of pores,
reduction in mechanical strength of honeycomb structure due to
small partition wall thickness can be prevented. A GSA 0of 0.8
mm*/mm® or more is necessary for prevention of reduction in

heat exchange property.




10

15

20

29

30

CA 02303503 2000-03-30

10

Further, in the present ceramic honeycomb structure, the
main crystalline phase is preferably made of cordierite which 1s
a material of low thermal expansion. Herein, “the main
crystalline phase” refers to a crystalline phase having the
largest volume, of all the crystalline phases present in the
ceramic honeycomb structure.

The ceramic honeycomb structure of the present
invention has a sufficient heat accumulation capacity; seldom
shows adsorption of VOC or the like, or floating by gas
pressure; is resistant to rupture; and has a large GSA.
Therefore, the honeycomb structure can be suitably used as a
heat-accumulating unit of RTO or RCO. The ceramic
honeycomb structure of the present invention can also be used
as a heat accumulator or the like in a state that a plurality of
the honeycomb structures are connected with each other at
their ends or contacted with each other at their sides.

The ceramic honeycomb structure of the present
invention is produced by adding at least a molding aid and a

solvent to a raw material mixture consisting of a ceramic

material and a ceramic precursor material, kneading the

resulting mixture to obtain a molding material, extruding the
molding material into a honeycomb-shaped material, and drying
and firing the honeycomb-shaped material.

In that case, the proportion of the ceramic material in
the raw material mixture is 50 to 95% by weight. By allowing
the proportion of the ceramic material to fall in this range, the
contraction of honeycomb material during drying and firing
steps can be made small; consequently, the defectives generated
in drying and firing steps can be reduced and a honeycomb

structure small in partition wall thickness and cell pitch can be
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produced easily. The proportion of the ceramic material in the
raw material mixture is preferably 75 to 95% by weight from
the standpoint of setting the porosity of honeycomb structure at
7.5% or less.

Herein, “ceramic material” refers to a material composed
of a ceramic, and “ceramic precursor material” refers to a
material converted into a ceramic when fired.

In the process of the present invention, the ceramic
material and the ceramic precursor material have each an
average particle diameter of 3 td 25 um. By setting the
average particle diameter 1n this range, the molding material
has good moldability and a honeycomb structure low in porosity
can be produced.

Also 1n the present process, the raw material mixture has
an average particle diameter of 5 to 20 um. Thereby, the
proportion of the volume of pores of 1 ym or larger in diameter,
1n total pore volume can be made 20% or more.

In the present process, when the average particle
diameter of the ceramic material 1s Da and the average particle
diameter of the ceramic precursor material 1s Db,

Da1s 1n a range of 3 pm to less than 5 um, and Da
and Db satisfy Da = 0.6xDb, or

Db i1s in a range of 3 um to less than 5 uym, and Da
and Db satisfy Db = 0.6xDa, or

Da and Db are each in a range of 5 pm to 15 um, or

Da 1s in a range of 15 pm to less than 25 pm, and
Da and Db satisfy 0.6xDa = Db, or

Db 1s in a range of 15 ym to less than 25 uym, and
Da and Db satisfy 0.6xDb = Da.

When the average particle diameter of either one of the
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ceramic material and the ceramic precursor material is 3 um to
less than 5 pym, the porosity of the honeycomb structure is low
but there is a problem that the proportion of the volume of
pores of 1 um or larger in diameter, in total pore volume is low.
This problem can be alleviated by controlling the average
particle diameter of the other material so that the average
particle diameter of the one material becomes 60% or less of the
average particle diameter of the other material and
appropriately controlling the particle-to-particle distance of the
primary particles of the other material.

When the average particle diameter of either one of the
ceramic material and the ceramic precursor material is 15 um
to less than 25 uym, the proportion of the volume of pores of 1
um or larger in diameter, in total pore volume 1s high but there
1s a problem that the porosity of honeycomb structure is high.
In this case, a low porosity 1s achieved by controlling the
average particle diameter of the other material at 60% or less
of the average particle diameter of the one material to make
dense the honeycomb structure by utilizing the closest packing
effect of particles.

In the process of the present invention, it is possible that
each of the ceramic material and the ceramic precursor
material consists of first particles having an average particle
diameter of 15 pm to less than 25 ym and second particles
having an average particle diameter of 60% or less of that of
the first particles and that the proportion of the second
particles in each material 1s 5% by weight to less than 50% by
welght.

In the present process, when each material comprises two

or more particle groups different in average particle diameter
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and the average particle diameter of the first particle group 1is
15 um to less than 25 pm, the second particle group is allowed
to have an average particle diameter of 60% or less of that of
the first particle group, whereby the honeycomb structure can
be made dense owing to the closest packing effect of particles
as in the above case and can have a low porosity. The reason
for that the proportion of the second particle group in each
material is 5% by weight to less than 50% by weight, 1s from
consideration of the closest packing effect as in the above case.
The ceramic material or the ceramic precursor material may
consist of one kind or a plurality of kinds.

In the process of the present invention, the ﬁarticles of
the ceramic precursor material may be coated with a molding
aid or a solvent beforehand. By this coating, the resulting
molding material has good moldability and a dense honeycomb
structure is obtained easily.

In the present process, it is preferred to use a ceramic
precursor material and a ceramic material obtained by firing
the ceramic precursor material. By using a ceramic precursor
material and a ceramic material obtained by firing the ceramic
precursor material once, that is, by using the same starting
substance for the ceramic precursor material and the ceramic
material, as compared with when using different starting
substances for the ceramic precursor material and the ceramic
material, higher reactivity is obtained during firing and a
honeycomb structure of higher density and lower porosity can
be obtained. In this case, if the scraps generated during
molding or after drying in the process for honeycomb structure
production are utilized as a ceramic material or a ceramic

precursor material, it contributes to effective use of industrial
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waste.

The present invention is described in more detail below
by way of Examples. However, the present invention 1s not
restricted to these Examples.

Example 1

A ceramic honeycomb structure having an open frontal

area of 65% was produced using a raw material mixture

consisting of a ceramic material (cordierite) and a ceramic

precursor material (a mixture of talc, kaolin and alumina).

The ceramic honeycomb structure was measured for (1) porosity,
(2) average pore diameter, (3) proportion of the volume of pores
of 1 um or larger in diameter, in total pore volume, (4) thermal
expansion coefficient, (5) temperature resistant to thermal
shock and (6) average heat exchange efficiency.

Production of the ceramic honeycomb structure was
conducted as follows.

First, cordierite and the ceramic precursor material were
mixed in proportions of 95 by weight and 5% by weight,
respectively, to obtain a raw material mixture. ’I“hereto were
added a binder and a surfactant, and the resulting mixture was
kneaded to obtain a molding material. The molding material
was extruded into a honeycomb-shaped material. Then, the
honeycomb-shaped material was dried and fired to produce a
ceramic honeycomb structure.

The cordierite used as the ceramic material had an
average particle diameter of 8 um, and the ceramic precursor
material had an average particle diameter of 10 um. The raw
material mixture had an average particle diameter of 8.1 pum.
The ceramic precursor material was used by coating the

particles with methyl cellulose (a molding aid). The dimension
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and shape of the ceramic honeycomb structure was a
rectangular parallelepided having a square end of 150 mm x
150 mm and a length of 150 mm. In the ceramic honeycomb
structure, the thickness of partition wall was 430 pm and the
pitch of cell was 2.5 mm.

The measurements for the ceramic honeycomb structure
were conducted as follows. Porosity was measured by boiling
method: average pore diameter and proportion of the volume of
pores of 1 um or larger in diameter, in total pore volume were
measured by mercury porosity; and thermal expansion
coefficient was measured by contact method. Temperature
resistant to thermal shock and heat exchange efficiency were
measured as follows.

Temperature resistant to thermal shock:

A sample (a ceramic honeycomb structure) was heated
and then cooled in an electric furnace; this heating and cooling
cycle was repeated with the heating temperature increased by
50°C when each new cycle began, until cracking appeared 1n the
ceramic honeycomb structure. The heating temperature in the
cycle right before cracking appeared, was taken as the
temperature resistant to thermal shock, of the sample.

Heat exchange efficiency:

A sample (a ceramic honeycomb structure) was mounted
on a RTO shown in Fig. 1, as a heat-accumulating unit, and
deodorization was conducted. Gas temperatures were
measured and a value calculated from the following formula
was taken as the heat exchange efficiency of the sample.

e = (T,ou - Toi)(Tyin - Tein)
wherein T, .., is the temperature of pre-deodorization gas at the

outlet of heat-accumulating unit; T, is the temperature of pre-
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deodorization gas at the inlet of heat-accumulating unit; and T,
.18 the temperature of post-deodorization gas at the inlet of
heat-accumulating unit. '

The results are shown i1n Table 1.
Examples 2-12 and 17

Ceramic hon.eycomb structures were produced in the same
manner as in Example 1 except that the proportions of ceramic
material and ceramic precursor material, the average particle
diameters of ceramic material and ceramic precursor material,
and the average particle diameter of raw material mixture were
as shown in Table 1. Each ceramic honeycomb structure was
measured for (1) porosity, (2) average pore diameter, (3)
proportion of the volume of pores of 1 um or larger in diameter,
in the total pore volume, (4) thermal expansion coefficient, (5)
temperature resistant to thermal shock and (6) average heat
exchange efficiency, in the same manner as in Example 1. The
results are shown in Table 1.
Examples 13-16

Ceramic honeycomb structures were produced in the same
manner as in Example 1 except that the ceramic material and
the ceramic precursor material were each constituted by two
particle groups different in average particle diameter and that
the proportions of ceramic material and ceramic precursor
material, the average particle diameters of ceramic material
and ceramic precursor material, and the average particle
diameter of raw material mixture were as shown i1n Table 1.
Each ceramic honeycomb structure was measured for (1)
porosity, (2) average pore diameter, (3) proportion of the volume

of pores of 1 ym or larger in diameter, in total pore volume, (4)

thermal expansion coefficient, (5) temperature resistant to
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thermal shock and (6) average heat exchange efficiency, in the

same manner as 1n Example 1. The results are shown 1n Table

1.

omparative Example - £ and &

Ceramic honeycomb structures were produced 1n the same
manner as in Example 1 except that the proportions of ceramic
material and ceramic precursor material, the average particle
diameters of ceramic material and ceramic precursor material,
the average particle diameter of raw material mixture, and the
coating (made or not made) of particles with molding aid were
as shown in Table 1. Each ceramic honeycomb structure was
measured for (1) porosity, (2) average pore diameter, (3)
proportion of the volume of pores of 1 um or larger in diameter,
in total pore volume, (4) thermal expansion coefficient, (5)
temperature resistant to thermal shock and (6) average heat
exchange efficiency, in the same manner as in Example 1. The
results are shown i1in Table 1.
Comparative Example 5

A ceramic honeycomb structure was produced in the same
manner as 1in Example 1 except that the ceramic material and
the ceramic precursor material were each constituted by two
particle groups different in average particle diameter and that
the proportions of ceramic material and ceramic precursor
material, the average particle diameters of ceramic material
and precursor material for ceramic, the average particle
diameter of raw material mixture, and the coating (made or not
made) of particles with molding aid were as shown i1n Table 1.
The ceramic honeycomb structure was measured for (1) porosity,
(2) average pore diameter, (3) proportion of the volume of pores

of 1 um or larger in diameter, in total pore volume, (4) thermal
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expansion coefficient, (5) temperatui'e resistant to thermal
shock and (6) average heat exchange efficiency, in the same
manner as in Example 1. The results are shown 1n Table 1.
omparative Example and ¢

Ceramic honeycomb structures were produced in the same
manner as in Example 1 except that clay was used as the
ceramic precursor material and that the proportions of ceramic
material and ceramic precursor material, the average particle
diameters of ceramic material and ceramic precursor material,
and the average particle diameter of raw material mixture were
as shown in Table 1. FEach ceramic honeycomb structure was
measured for (1) porosity, (2) average pore diameter, (3)
proportion of the volume of pores of 1 ym or larger in diameter,
in total pore volume, (4) thermal expansion coefficient, (5)
temperature resistant to thermal shock and (6) average heat

exchange efficiency, in the same manner as in Example 1. The

results are shown in Table 1.
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As is clear from Table 1, the ceramic honeycomb
structures of Examples were superior in temperature resistant
to thermal shock and heat exchange efficiency, while the
ceramic honeycomb structures of Comparative Examples were

inferior 1in either of temperature resistant to thermal shock and

heat exchange efficiency.

The ceramic honeycomb structure of the present
invention has a sma‘ll porosity and, therefore, has a sufficient
heat accumulation capacity and hardly causes floating by gas
pressure; has controlled pore diameters and, theretore, hardly
gives rise to adsorption of VOC or the like, or rupture; and has
controlled contraction and, therefore, has a large GSA. The
present ceramic honeycomb structure can therefore be suitably

used as a heat-accumulating unit of RTO or RCO.
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The embodiments of the invention in which an exclusive property

or privilege is claimed are defined as follows:

1. A ceramic honeycomb structure having an open frontal area of
50% to 85%, a porosity of 0.1% to 7.5%, a partition wall thickness of 300
um or more, and a proportion of the volume of pores of 1 pm or larger in

diameter, in total pore volume, of 20% or more.

2. A ceramic honeycomb structure according to claim 1, further
“having a thermal expansion coefficient of 3.0x10-¢/°C or less in the flow
direction of cell, an average pore diameter of 0.01 pm or more, a partition
wall thickness of 300 pm to 800 um, and a geometrical surface area of

0.8 mm2/mms3 or more.

3. A ceramic honeycomb structure according to claim 1 or 2, wherein

a main crystalline phase thereof is made of cordierite.

4. A ceramic honeycomb structure according to claim 1, 2 or 3, which

is a heat accumulator.

. A regenerative thermal oxidizer comprising a plurality of ceramic
honeycomb structures having an open frontal area of 50% to 85%, a
porosity of 0.1% to 7.5%, and a proportion of the volume of pores of

1 yum or larger in diameter, in total pore volume, of 20% or more.
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6. A regenerative catalytic oxidizer comprising a plurality of ceramic
honeycomb structures having an open frontal area of 50% to 85%, a
porosity of 0.1% to 7.5%, and a proportion of the volume of pores of

1 pnm or larger in diameter, in total pore volume, of 20% or more.

7. A process for producing a ceramic honeycomb structure as defined
in claim 1, which comprises the steps of:
adding at least a molding aid and a solvent to a raw material mixture
comprising a ceramic material and a ceramic precursor material;
kneading the resulting mixture to obtain a molding material;
extruding the molding material into a honeycomb-shaped material; and
drying and firing the honeycomb-shaped material; wherein:
the proportion of the ceramic material in the raw material
mixture is 50 to 95% by weight;
the average particle diameters of the ceramic material and the
ceramic precursor material are each in a range of 3 to 25 pm;
the average particle diameter of the raw material mixture is in a
range of 5 to 20 pm; and
when the average particle diameter of the ceramic material is Da
and the average particle diameter of the ceramic precursor material is
Db;
Da is in a range of 3 pm to less than 5 pm, and Da and Db

satisfy Da < 0.6xDb; or
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Db is in a range of 3 ynm to less than 5 num, and Da and Db

satisfy Db < 0.6xDa; or

Da and Db are each in a range of 5 uym to 15 pum; or

Da is in a range of 15 ym to less than 25 um, and Da and
Db satisfy 0.6xDa = Db; or

Db 1s in a range of 15 pm to less than 25 ym, and Da and

Db satisfy 0.6xDb 2 Da.

8. A process for producing a ceramic honeycomb structure according
to claim 7, wherein the proportion of the ceramic material in the raw

material mixture is 75 to 95% by weight.

0. A process for producing a ceramic honeycomb structure according
to claim 7 or 8, wherein each of the ceramic material and the ceramic
precursor material consists of first particles having an average particle
diameter of 15 pm to less than 25 pm and second particles having an
average particle diameter of 60% or less of that of the first particles, and
the proportion of the second particles in each material is 5% by weight to

less than 50% by weight.

10. A process for producing a ceramic honeycomb structure according
to claim 7, 8 or 9, wherein at least part of the surfaces of the particles

constituting the ceramic precursor material is coated with a molding aid

or a solvent.
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11. A process for producing a ceramic honeycomb structure according

to any one of claims 7 to 10, wherein the ceramic material 1s a material

obtained by firing the ceramic precursor material.

12. A process for producing a ceramic honeycomb structure according
to claim 11, wherein a main crystalline phase of the ceramic matenal 1s

made of cordierite.
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