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(§7) Abstract: A filter for cigarette having a plurality of filter
sections where a plurality of filtering materials (2) are wrapped in-
dividually with winding papers (3), a shaping paper (5) for wrap-
ping the plurality of filter sections integrally, and a chip paper for
covering the shaping paper in order to produce a cigarette through
connection with the cigarette part, wherein active carbon (41) and
silica/alumina (42)are contained as an adsorbent in at least one of
the filtering material (2) and the air gap between the filtering ma-
terials (2).
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DESCRIPTTION
CIGARETTE FILTER

Technical Field

The present invention relates to an improved
cigarette filter capable of singularly adsorbing
specified components contained in mainstream smoke.

Background Art

Japanese Patent Disclosure (Kokai) No. 63-160658,
for example, discloses a deodorizing agent (adsorbing
agent) consisting of an i1norganic mineral-based porous
material carrying ferrous sulfate/L-ascorbic acid. The
document also discloses an example of a filter for a
cigarette in which the deodorizing agent 1s contalned.

However, the adsorbent disclosed 1n the document
is intended to adsorb mainly ammonia, and i1t 1s not
described at all in the document what components of the
mainstream smoke are removed 1n the case where the
adsorbent 1is contained-in the cigarette filter. 1In
general, in the case of using a filter contalning an
adsorbent capable of unselectively adsorbing wvarious
components contained in the mainstream smoke, 1t 1is
known to the art that the taste and flavor of the
cigarette are adversely affected.

An object of the present invention is to provide

a clgarette filter, which permits prominently
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suppressing adverse effect on the taste and flavor of

a cigarette and which permits selectively removing

specified components contained in mainstream smoke.
Disclosure of Invention

A cigarette filter according to the present
invention comprises: filter sections including filter
materials individually wrapped with plug wrap paper;
forming paper for wrapping the filter sections
integrally; and tipping paper covering the forming
paper so as to connect the filter sections to a
cigarette section to form a cigarette, characterized in
that activated charcoal and silica/alumina are
contained as adsorbents in at least one of the filter
materials and a space between the filter materials.

In the cigarette filter of the present invention,
the plug wrap paper or the forming paper may contailn
the activated charcoal and the silica/alumina as the
adsorbents.

The cigarette filter according to the present
invention has actual structures including, for example,
(1) a structure that two filter materials are provided
and a mixture of the activated charcoal and the
silica/alumina is loaded in the space between the two

filter materials, (2) a structure that two filter

materials are provided and a mixture of the activated

charcoal and the silica/alumina 1s dispersed 1n one of

the filter materials, (3) a structure that three filter
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materials are provided and the activated charcoal and

the silica/alumina are individually loaded in the two
spaces between the three filter materials, and (4) a
structure that three filter materials are provided and
the activated charcoal is dispersed 1n one filter
material and the silica/alumina is dispersed in another
filter material.

Another cigarette filter according to the present
invention comprises a cigarette holder body including
filter materials arranged therein, characterized 1n
that activated charcoal and silica/alumina are
contained as adsorbents 1in at least one of the filter
materials and a space between the filter materials.

Incidentally, the structure of the cigarette
filter according to the present invention is not
limited to those exemplified above, and wvarilious
modifications are conceivable.

Brief Description of Drawings

FIG. 1 schematically shows an example of
a structure of a cigarette filter according to the
present invention;

FIG. 2 schematically shows another example of
a structure of a cigarette filter according to the
present invention;

FIG. 3 schematically shows another example of

a structure of a cigarette filter according to the

present 1nvention;
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FIG. 4 schematically shows a further example of
a structure of a cigarette filter according to the
present invention; and

FIG. 5 is a cross—-sectional view of a cigarette
holder to which the cigarette filter according to the
present invention is applied.

Best Mode for Carrying Out the Inventlon

In the present invention, attention 1s pald to
pyrazines and phenols as specified components contained
in mainstream smoke of a cilgarette.

The present inventor has found that, where
activated charcoal and silica/alumina are used 1in
combination as adsorbents for the cigarette filter,
these adsorbents produce a synergetic effect so as to
singularly remove the specified components contained 1n
the mainstream smoke, thereby accomplishing the present
invention.

The filter materials used in the present i1nvention
include, for example, acetate, paper, and an unwoven
fabric. As the activated charcoal of the adébrbents,
coconut shell activated charcoal may be used. As the
silica/alumina of the adsorbents, a product marketed
under the trade name of "Kyoward 700SN" by Kyowa
Chemical Industry Co., Ltd, for example, may Dbe used.
The product contains 63.0% by weight of 5109 and 10.3%

by weight of Al,03 and has weight loss on drying of

14.5% by weight.
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In the present invention, the amount of the
activated charcoal and the silica/alumina 1s set as
follows: where the adsorbents are contained in the
filter material, the total amount of the adsorbents
should be set to 1 mg to 150 mg, preferably 20 mg to
60 mg, per 10 mm of the filter material, and where the
adsorbents are contained in the space between the
filter materials, the total amount of the adsorbents
should be set to 5 mg to 300 mg, preferably 30 mg to
120 mg per 5 mm of the space.

Examples of the present invention will now be
described.

A cigarette filter as a control without containing
any adsorbent was prepared as follows. Two fillter
materials (plain filters) were prepared by forming
acetate having a filament fineness of 2.2 denler and a
tow fineness of 40,000 denier to have a length of
10 mm, and the filter materials were wrapped with plug
wrap paper, respectively, so as to obtain two filter
sections. Two filter materials were arranged to have a

5-mm space formed therebetween, and the two filter

cctions were wrapped with forming paper without

S
loading any adsorbent in the space. The ventilation
resistance of the filter was found to be 80 mmHO
(1050 mL/min) .

FIG. 1 shows an example of a cigarette filter

prepared in this Example. The cigarette filter 1 was
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prepared as follows. Two filter materials (plain

filters) 2 were prepared by forming acetate having a
filament fineness of 2.2 denier and a tow flineness of
40,000 denier to have a length of 10 mm, and the filter
materials were wrapped with plug wrap paper,
respectively, so as to obtain two filter sections. Two
filter materials 2 were arranged_to have a space formed
therebetween, and the two filter sectlons were wrapped
with forming paper under the state that a mixture of 30
mg of activated charcoal 41 and 30 mg of silica/alumina
(trade name: Kyoward 700SN) 42 as adsorbents 4 was
loaded in the space. In this case, the space was
controlled to permit the adsorbents to have an apparent
density of 100%.

For references, cigarette filters were also
prepared with loading 30 mg of activated charcoal alone
or 30 mg of silica/alumina alone as an adsorbent in the

space.

Also, cigarette filters were prepared with loading
60 mg of activated charcoal alone or 60°mg of
silica/alumina alone, i.e., an adsorbent two times as
much as that in the cigarette filters noted above, 1in
the space.

Each of the above cigarette filters was connected
with a tape to a cigarette section prepared by wrapplndg

cut tobacco with wrapper paper so as to prepare varlious

cigarettes for experiments differing from each other in
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the type of the adsorbent as shown 1n Table 1.

A commercial cigarette rod was used for the cigarette

section. A test for collecting the mainstream smoke
was applied to these cigarettes as follows.

The cigarette was connected to an automatic

smoking machine with a tube (made of Tygon).

A Cambridge filter was not provided. The automatic

smoking machine was allowed to smoke the cilgarette
under the standard smoking conditions, with the
combustion length set at 40 mm. The mainstream smoke
from the exhaust port was collected 1n a gas bag (made

of Tedlar) having He put therein in advance, and then

the inner volume of the gas bag was adjusted with He tc
be 8 L in total. Fifty mL of the gas taken from the
gas bag was analyzed by gas chromatography.

Attention was paid to pyrazines, phenols,
hydrocarbons and ketones as specified components of the
mainstream smoke, and data analyslis of each of the
specified components was performed based on the peak
area on the gas chromatograph. Table 1 shows the
penetration of each of the pyrazines and phenols. The

penetration Ta of each of these specified components 1is

represented by:

Ta = Aa/Acnt,
where Acnt denotes the peak area of the specified
component on the gas chromatograph 1n the case where

the adsorbent was not used (the control), and Aa
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denotes the peak area of the specifilied component on
the gas chromatograph in the case of using the
adsorbent "a". Each measured value shown 1n Table 1
was obtained on the basis of the peak area of the
specified component on the gas chromatograph.

Also, the predicted value of the penetration for
the filter using 60 mg of activated charcoal denotes
the square of the measured value of the penetration
for the filter using 30 mg of activated charcoal.
Similarly, the predicted value of the penetration for
the filter using 60 mg of silica/alumina denotes the
square of the measured value of the penetration for the
filter using 30 mg of silica/alumina.

On the other hand, the predicted value of the
penetration in the case of using the two types of the
adsorbents shown in Table 1 denotes the calculated
value of the penetration estimated from the penetration
for the adsorbent in the case of using singly each of
the two types of the adsorbents. To be more specific,
the predicted wvalue 1is represented by (Ta X Tb), where
Ta denotes the penetration (measured value) of the
specified component in the case of using the adsorbent
"a", and Tb denotes the penetration {(measured value) of
the specified component in the case of using the
adsorbent "b".

If the measured value of the penetration 1n the

case of using a plurality of different types of
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adsorbents in combination is prominently smaller than
the predicted value, it can be judged that the
specified components are singularly adsorbed, which
supports the synergetic effect produced by the
combination of the plurality of types of the

adsorbents. Table 1 shows the results of the above

exXperiments.
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Where the activated charcoal alone was used twice
as much or where silica/alumina alone was used twice as
much, a significant difference was not recognized
between the measured value and the predicted wvalue.

A difference between the measured value and the
predicted value was small in respect of hydrocarbons
and ketones (not shown in Table 1), and thus, a
synergetic effect produced by combination of plural
types of adsorbents was not recognized.

To the contrary, where the comblination of the
activated charcoal and the silica/alumina was used as
the adsorbents, the measured values were markedly
smaller than the predicted values 1n respect of
pyrazines and phenols as shown in Table 1, which
clearly supports that a synergetic effect on the
singular adsorption of these specified components was
produced.

From the results given above, if the specified
components of pyrazines and phenols are to be
effectively adsorbed by using the activated charcoal
alone or the silica/alumina alone, it is necessary to
further increase the amount of the adsorbent. In this

case, it 1s expected that the flavor and taste of the

cigarettes are markedly affected. On the other hand,

in the case of using in combination the activated

charcoal and silica/alumina as the adsorbents, 1t 1s

expected that the specified components of pyrazines and
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phenols may be adsorbed effectively even 1f the amount
of the adsorbents is small, and thus, the flavor and
taste of the cigarette are less affected.

FIG. 2 shows another example of a clgarette filter
according to the present invention. The cigarette
filter 1 was prepared as follows: preparing three
filter materials (plain filters) 2; forming three
filter sections by wrapping plug wrap paper 3 around
each of the filter materials 2; loading individually
activated charcoal 41 and silica/alumina (trade name:
Kyoward 700SN) 42 as adsorbents 4 in the space on the
cut tobacco side and in the space on the mouth side
between the three filter sections; and wrapping forming
paper 5 around the three filter sections. In FIG. 2,
the activated charcoal 41 was loaded 1n the space on

the mouth side and the silica/alumina was loaded in the

space on the cut tobacco side. To the contrary,
however, the silica/alumina 42 may be loaded 1in the
space on the mouth side and the activated charcoal may
be loaded in the space on the cut tobacco side.

FIG. 3 shows still another example of a cigarette
filter according to the present invention. The
cigarette filter 1 was prepared as follows: preparing a

filter material (plain filter) 2 obtained by forming

acetate and another filter material 21 obtained by

forming acetate having adsorbents of activated charcoal

41 and silica/alumina 42 dispersed therein; forming two
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filter sections by wrapping plug wrap paper 3 around
each of the filter materials 2 and 21; and wrapplng
forming paper 5 around the two filter sections.

FIG. 4 shows still another example of a cigarette
filter according to the present invention. The
cigarette filter 1 was prepared as follows: preparing

a filter material (plain filter) 2 obtained by forming

acetate, a filter material (charcoal filter) 21
obtained by forming acetate having activated charcoal
as an adsorbent dispersed thérein, and a filter
material 22 obtained by forming acetate having
silica/alumina as an adsorbent dispersed thereiln;
forming three filter sections by wrappling plug wrap

paper 3 around each of the filter materials 2, 21 and

22; and wrapping forming paper 5 around the three
filter sections. The arrangement of the filter
materials 21 and 22 is not particularly limited. It 1s
possible to arrange any of these filter materials on
the cut tobacco side.

Further, in the cigarette filter according to the
present invention, it 1is possible to add activated
charcoal and silica/alumina as adsorbents to the
forming paper.

The cigarette filter according to the present
invention can be applied in the form of a cigarette
holder as shown in FIG. 5. The cigarette holder

comprises a cylindrical cigarette holder body 51 having
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a mouth-end section 52 formed at one end, two filter
materials 2 arranged inside the cigarette holder body
51, and a mixture of activated charcoal 41 and
silica/alumina 42 as adsorbents 4 loaded in the space

between the two filter materials 2.

The cigarette filter shown in FIG. 5 1s obtained

by applying the structure shown in FIG. 1 to a

cigarette holder. ﬁikewise, it 1s possible to apply
the structure shown in each of FIGS. 2 to 4 to a

cigarette holder.

In the cigarette filter of any of the types

described above, a synergetic effect is produced by the

activated charcoal and the silica/alumina so as to
singularly adsorb pyrazines and phenols.

Industrial Applicability

According to the present invention, it 1s possible

to provide a cigarette filter, which permits
selectively removing specified Components contalned 1n
mainstream smoke while suppressing the effect on the

flavor and taste of the cigarette to a minimum.
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CLAIMS
1. A cigarette filter, comprising: filter
sections including filter materials individually
wrapped with plug wrap paper; forming paper for
wrapping the filter sections integrally; and tipping
paper covering the forming paper so as to connect the
filter sections to a cigarette section to form a

cigarette,

characterized in that activated charccal and

silica/alumina are contained as adsorbents 1n at least
one of the filter materials and a space between the
filter materials.

2. The cigarette filter according to claim I,
characterized in that the plug wrap paper or the
forming paper contains the activated charcoal and the
silica/alumina as the adsorbents.

3. The cigarette filter according to claim 1 or
2, characterized in that two filter materials are
provided, and a mixture of the activated charcoal and
the silica/alumina is loaded in the space between the
two filter materials.

4, The cigarette filter according to claim 1 or
2, characterized in that two filter materials are

provided, and a mixture of the actlivated charcoal and

the silica/alumina is dispersed in cne of the filter

materials.

5. The cigarette filter according to claim 1 or
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2, characterized in that three filter materials are
provided, and the activated charcoal and the
silica/alumina are individually loaded in the two
spaces between the three filter materials.

6. The cigarette filter according to claim 1 or
2, characterized in that three filter materilals are

provided, and the activated charcoal 1s dispersed in

-

one filter material and the silica/alumina 1is dispersed

in another filter material.
7. A cigarette filter, comprising a cigarette
holder body including filter materials arranged

therein, characterized in that activated charcoal and

silica/alumina are contained as adsorbents in at least
one of the filter materials and a space between the

filter materials.
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