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(54) METHOD FOR PRODUCING LAMINATED RECONSTITUTED TOBACCO SHEET

(57) In the process for producing a reconstituted to-
bacco sheet comprising a tobacco raw material and an
aerosol-forming agent, a technique is provided whereby
it becomes possible to improve production suitability and
mechanical strength and to secure the content of an aer-
osol formation solution per a unit area satisfactorily. A
method for producing a laminated reconstituted tobacco
sheet comprises a sheet feeding step of feeding a plu-
rality of reconstituted tobacco sheets each containing an
aerosol-forming agentand water and a pressure-bonding
step of allowing the plurality of reconstituted tobacco
sheets to pass between pressing rollers continuously
while keeping the plurality of reconstituted tobacco

sheets in a laminated form to pressure-bond the recon-
stituted tobacco sheets to each other, wherein at least
one of the reconstituted tobacco sheets is a tobacco
sheet which is produced by a paper-making technique in
such a manner that a tobacco raw material is extracted
with water to separate the tobacco raw material into a
water-based tobacco extract and a water-insoluble to-
bacco residue, then pulp is blended to the insoluble to-
bacco residue, then a base sheet is made from the re-
sultant blended product by a paper-making technique
and then the water-based tobacco extractis added to the
base sheet.

FIG. 5

S1(11)
)

V)

S2(12) (

S3 (1)

20
f < 21
,\ 22

e

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 912 494 A1 2

Description
Technical Field

[0001] The present invention relates to a method for
producing a laminated reconstituted tobacco sheet.

Background Art

[0002] There are known non-combustion heating-type
smoking articles having a tobacco rod formed by filling
the inside of wrapping paper with a tobacco filler contain-
ing a tobacco raw material (such as tobacco midribs, to-
bacco laminae, shredded tobacco, and tobacco fine pow-
der) and an aerosol-source material (such as glycerol or
propylene glycol). Such a non-combustion heating-type
smoking article is a smoking article configured to use the
heating unit of the smoking device, such as an electric
heater, to heat the tobacco filler without causing com-
bustion, to deliver an aerosol generated from the tobacco
filler to the smoker.

[0003] As the tobacco filler for non-combustion heat-
ing-type smoking articles, a reconstituted tobacco raw
material is known. The reconstituted tobacco raw mate-
rial is provided by subjecting a tobacco raw material to
kneading with additives such as a binder, a gelling agent,
a crosslinking agent, a flavor, a hydrophilic flavor, an ole-
ophilic flavor, a viscosity modifier, a humectant, or a re-
inforcing material, and to molding and drying by a paper-
making process (papermaking), a casting process, a roll-
ing process, or an extrusion process; examples of the
reconstituted tobacco raw material include sheet tobac-
co, shredded tobacco of the sheet tobacco, and tobacco
granules. To the tobacco filler, a flavor may be further
added. The type of the flavor is not particularly limited.
[0004] As the methods for producing such a reconsti-
tuted tobacco sheet, known examples include a method
of performing a papermaking (paper manufacturing)
process to produce a tobacco sheet, a method of per-
forming a slurry (casting) process to produce a tobacco
sheet, a method of performing a rolling (roll) process to
produce a tobacco sheet, and a method of performing
an extrusion process to produce a tobacco sheet.
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Patent document 3: Japanese Patent No. 4860634
Summary of Invention
Technical Problem

[0006] Reconstituted tobacco sheets used as tobacco
fillers in non-combustion heating-type smoking articles
are desirably produced to have increased generation
amount of aerosol (delivery) to enrich smoking experi-
ence. In general, tobacco slurry sheets obtained by the
slurry (casting) process are known to have high capacity
for containing aerosol-source materials such as glycerol,
but tend to have low mechanical strength (such as tensile
strength or breaking strength) for resisting mechanical
stress. On the other hand, tobacco paper sheets obtained
by the papermaking process tend to have high mechan-
ical strength due to intertwinement of pulp fibers, but tend
to have lower capacity for containing (holding) aerosol-
source materials than tobacco slurry sheets. Thus, a
technique may be devised: tobacco paper sheets are pro-
vided so as to have increased thickness, to thereby in-
crease the capacity for aerosol-source materials con-
tained in the tobacco paper sheets.

[0007] However, in such a case of trying to simply in-
crease the thickness of the base sheets of tobacco paper
sheets, the permeation rate of aerosol-source materials
applied to the base sheets decreases, which is actually
not suitable for practical steps.

[0008] Under such circumstances, the present inven-
tion has been made; an object is to provide a technique
of, during the production process of a reconstituted to-
bacco sheet containing a tobacco raw material and an
aerosol-source material, providing high production suit-
ability and high mechanical strength, and ensuring a suf-
ficient aerosol-source material content per unit area of
the reconstituted tobacco sheet.

Solution to Problem

[0009] In order to achieve the above-described object,
a method for producing a laminated reconstituted tobac-
co sheet according to the present invention includes a
sheet feeding step of feeding a plurality of reconstituted
tobacco sheets containing an aerosol-source material
and moisture; and a pressure-bonding step of continu-
ously passing, through a pressure roller, the plurality of
reconstituted tobacco sheets being stacked, to pressure-
bond together the reconstituted tobacco sheets, wherein
at least one of the reconstituted tobacco sheets is a to-
bacco paper sheet obtained such that a tobacco raw ma-
terial is extracted with water and separated into a water-
based tobacco extract and an insoluble tobacco residue,
the insoluble tobacco residue is mixed with pulp and sub-
jected to papermaking to provide a base sheet, and sub-
sequently the water-based tobacco extract is added to
the base sheet. This provides a laminated reconstituted
tobacco sheet that has high production suitability and
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high mechanical strength, and has a high aerosol-source
material content per unit area.

[0010] In the pressure-bonding step, the reconstituted
tobacco sheets may be pressure-bonded together with-
out applying additional adhesive or binder.

[0011] The plurality of reconstituted tobacco sheets
may include a tobacco slurry sheet obtained by spread-
ing, into a sheet shape over a support, a slurry containing
a tobacco raw material, pulp, water, and an aerosol-
source material, and drying the slurry

[0012] In the plurality of reconstituted tobacco sheets
fed in the sheet feeding step, the tobacco slurry sheet
may have an aerosol-source material content higher than
an aerosol-source material content of the tobacco paper
sheet.

[0013] The tobacco paper sheet may have an aerosol-
source material content of 12 to 25 wt%.

[0014] The tobacco slurry sheet may have an aerosol-
source material content of 12 to 65 wt%.

[0015] In the pressure-bonding step, of the plurality of
reconstituted tobacco sheets passed through the pres-
sure roller, reconstituted tobacco sheets positioned in an
uppermost layer and a lowermost layer may be formed
of the tobacco paper sheet.

[0016] In the pressure-bonding step, of the plurality of
reconstituted tobacco sheets passed through the pres-
sure roller, between the tobacco paper sheets positioned
inthe uppermostlayerand the lowermostlayer, a tobacco
slurry sheet may be sandwiched, the tobacco slurry sheet
being obtained by spreading, into a sheet shape over a
support, a slurry containing a tobacco raw material, pulp,
water, and an aerosol-source material, and drying the
slurry. Furthermore, between the tobacco paper sheets,
a tobacco rolled sheet and/or a tobacco extrusion sheet
may be sandwiched. The extrusion sheet is a reconsti-
tuted tobacco sheet that can be produced by, for exam-
ple, mixing a tobacco raw material containing tobacco
midribs, tobacco laminae, shredded tobacco, tobacco
fine powder, and the like with a binder (binding agent),
an aerosol-source material (such as glycerol or propyl-
ene glycol), water, and the like within a stirring tank, sub-
sequently extruding the mixed raw material, under appli-
cation of pressure, through a die, and drying the mixed
raw material.

[0017] In the pressure-bonding step, of the plurality of
reconstituted tobacco sheets passed through the pres-
sure roller, between the tobacco paper sheets in the low-
ermostlayer and the uppermost layer, a flavor-containing
sheet containing a liquid, powdery, or granular flavor may
be sandwiched.

[0018] The reconstituted tobacco sheets fed in the
sheet feeding step may each have a moisture content
adjusted to be in a range of 12 to 25 wt%.

[0019] In the pressure-bonding step, the reconstituted
tobacco sheets may be pressure-bonded together while
the reconstituted tobacco sheets have sheet tempera-
tures controlled to be ordinary temperature to 80°C.
[0020] Inthe pressure-bonding step, the pressure roll-
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er may be set to nip the reconstituted tobacco sheets at
a nip pressure of 200 to 1300 N/cm.

[0021] The pressure roller may be set to have a roller
clearance that is 20 to 80% of a total thickness of the
plurality of reconstituted tobacco sheets passed through
the pressure roller in the pressure-bonding step.

[0022] Note that, in the present invention, features for
achieving the object can be employed in combination as
long as possible.

Advantageous Effects of Invention

[0023] The present invention provides a technique of,
during the production process of a reconstituted tobacco
sheet containing shredded tobacco and an aerosol-
source material, providing high production suitability and
high mechanical strength, and ensuring a sufficient aer-
osol-source material content per unit area.

Brief Description of Drawings
[0024]

[Fig. 1] Fig. 1 illustrates a method for producing a
laminated reconstituted tobacco sheet according to
Embodiment 1.

[Fig. 2] Fig. 2 illustrates the layer structure of a lam-
inated reconstituted tobacco sheet 1 according to
Embodiment 1.

[Fig. 3] Fig. 3 is an explanatory view illustrating a
method for producing a tobacco paper sheet accord-
ing to Embodiment 1.

[Fig. 4] Fig. 4 is an explanatory view illustrating a
method for producing a tobacco slurry sheet accord-
ing to Embodiment 1.

[Fig. 5] Fig. 5 is an explanatory view illustrating a
pressure-bonding step in a method for producing a
laminated reconstituted tobacco sheet in Embodi-
ment 1.

[Fig. 6] Fig. 6 is an explanatory view illustrating a
pressure-bonding step in a method for producing a
laminated reconstituted tobacco sheet according to
Modification 1.

[Fig. 7] Fig. 7 is an explanatory view illustrating a
pressure-bonding step in a method for producing a
laminated reconstituted tobacco sheet according to
Modification 2.

[Fig. 8] Fig. 8 is an explanatory view illustrating a
pressure-bonding step in a method for producing a
laminated reconstituted tobacco sheet according to
Modification 3.

Description of Embodiments

[0025] Hereinafter, embodiments of a method for pro-
ducing a laminated reconstituted tobacco sheet accord-
ing to the present invention will be described with refer-
ence to drawings. Incidentally, the dimensions, materi-
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als, shapes, relative positions, and the like of elements
described in the embodiments are not intended to limit
the technical scope of the invention thereto unless oth-
erwise specified.

<Embodiment 1>

[0026] Fig. 1 illustrates a method for producing a lam-
inated reconstituted tobacco sheet according to Embod-
iment 1. The method for producing a laminated reconsti-
tuted tobacco sheet in Embodiment 1 includes a sheet
feeding step (Step S101) of feeding a plurality of recon-
stituted tobacco sheets containing an aerosol-source
material and water, and a pressure-bonding step (Step
S102) of continuously passing, through a pressure roller,
the plurality of reconstituted tobacco sheets being
stacked to pressure-bond together the reconstituted to-
bacco sheets, wherein at least one of the reconstituted
tobacco sheets is a tobacco paper sheet.

[0027] Fig. 2illustrates the layer structure of a laminat-
ed reconstituted tobacco sheet 1 obtained by the produc-
tion method illustrated in Fig. 1. The laminated reconsti-
tuted tobacco sheet 1 illustrated in Fig. 2 has a trilayer
structure in which a first reconstituted tobacco sheet S1,
a second reconstituted tobacco sheet S2, and a third
reconstituted tobacco sheet S3 are stacked and the
sheets are pressure-bonded together. In the laminated
reconstituted tobacco sheet 1, the first reconstituted to-
bacco sheet S1 forming the uppermost layer and the third
reconstituted tobacco sheet S3 forming the lowermost
layer are formed of tobacco paper sheets 11. The second
reconstituted tobacco sheet S2 forming the intermediate
layer is formed of a tobacco slurry sheet 12. The lami-
nated reconstituted tobacco sheet 1 is used as a tobacco
filler for filling the inside of the wrapping paper of a to-
bacco rod of a non-combustion heating-type smoking ar-
ticle. For example, the laminated reconstituted tobacco
sheet 1 is cut into various shapes such as fine cut, fine
granules, flakes, or strips, and subsequently filled, as a
tobacco filler, into the inside of wrapping paper to thereby
form a tobacco rod. However, it is apparent that the lam-
inated reconstituted tobacco sheet 1 is not limited to the
above-described shapes and may be folded into a gath-
ering shape and subsequently filled into the inside of the
wrapping paper of a tobacco rod. Alternatively, the lam-
inated reconstituted tobacco sheet 1 may be processed
such that, in its surface, a plurality of grooves extending
in the longitudinal direction are formed at constant inter-
vals by laser processing, for example. Subsequently, the
laminated reconstituted tobacco sheet 1 may be rolled
into a cylindrical shape such that the grooves formed in
the surface extend in the axial direction of the tobacco
rod, and a plurality of such cylinders may be piled to form
a plurality of layers in the inside of the wrapping paper
of the tobacco rod of a non-combustion heating-type
smoking article.

[0028] Hereinafter, the tobacco paper sheets 11 and
the slurry sheet 12 constituting the laminated reconsti-

10

15

20

25

30

35

40

45

50

55

tuted tobacco sheet 1 will be described. Such a tobacco
paper sheet 11 is a reconstituted tobacco sheet obtained
such that a tobacco raw material is extracted with water
and separated into a water-based tobacco extract and
an insoluble tobacco residue, the insoluble tobacco res-
idue is mixed with pulp (cellulose fibers) and subjected
to papermaking to provide a base sheet, and subse-
quently the water-based extract is added to the base
sheet. The slurry sheet 12 is a reconstituted tobacco
sheet obtained such that a slurry raw material at least
containing a tobacco raw material, pulp, water, and an
aerosol-source material is spread into a sheet shape over
a support, and dried.

[0029] Fig. 3 is an explanatory view illustrating a meth-
od for producing the tobacco paper sheet 11 according
to Embodiment 1. As illustrated in Fig. 3, first, in Step
S201, a tobacco raw material containing, for example,
tobacco midribs, tobacco laminae, shredded tobacco,
and tobacco fine powder is extracted with water (extrac-
tion step). In the extraction step, forexample, the tobacco
raw material is mixed with an amount of water 10 times
the amount of the tobacco raw material, and, under stir-
ring, heated at a predetermined temperature for a pre-
determined time to obtain a mixture. Subsequently, in
Step S202, the mixture obtained in the extraction step is
squeezed with, for example, a screw press dehydrator,
to achieve separation into a water-based tobacco extract
(liquid) and an insoluble tobacco residue (solid) (sepa-
ration step). Subsequently, in Step S203, to the insoluble
tobacco residue obtained in the separation step, water
and pulp (cellulose fibers) are added, and the insoluble
tobacco residue is refined with, for example, a refiner, so
as to adjust fiber length or cause fibrillation of the fibers
to thereby achieve fiberization (refining step).

[0030] Subsequently, in Step S204, the insoluble to-
bacco residue and pulp fiberized in the refining step are
processed with a paper machine into a sheet shape, and
dried to obtain a base sheet (papermaking step). Subse-
quently, in Step S205, to the base sheet, an addition so-
lution containing a concentrated solution of the water-
based tobacco extract obtained in the separation step,
and an aerosol-source material such as glycerol or pro-
pylene glycol is added (flavoring step). Incidentally, the
concentrated solution of the water-based tobacco extract
added to the base sheet in the flavoring step can be ob-
tained by using, for example, an evaporator, to concen-
trate the water-based tobacco extract. Subsequently, in
Step S206, the flavored base sheet obtained in the fla-
voring step is dried (drying step).

[0031] The production method having been described
so far provides the tobacco paper sheet 11. Incidentally,
the tobacco paper sheet 11 in this embodiment has an
aerosol-source material content adjusted to be 12 to 25
wt%. The tobacco paper sheet 11 has a moisture content
adjusted to be in arange of 12 to 25 wt%. In such a case
where, for the tobacco paper sheet 11, the aerosol-
source material content is set to 12 wt% or more, the
resultant tobacco paper sheet 11 can supply a necessary



7 EP 3 912 494 A1 8

and sufficient amount of aerosol. In such a case where,
for the tobacco paper sheet 11, the aerosol-source ma-
terial content is set to 25 wt% or less, the aerosol-source
material can be prevented from being supplied, to the
base sheet, in an excessively large amount beyond the
capacity of holding the aerosol-source material in the
base sheet. This prevents, for example, the surface of
the base sheet from becoming sticky due to the aerosol-
source material.

[0032] Hereinafter,amethod for producing the tobacco
slurry sheet 12 of the laminated reconstituted tobacco
sheet 1 will be described. Fig. 4 is an explanatory view
illustrating the method for producing the tobacco slurry
sheet 12 according to Embodiment 1. As illustrated in
Fig. 4, first, in Step S301, a tobacco raw material con-
taining, for example, tobacco midribs, tobacco laminae,
shredded tobacco, and tobacco fine powder is pulver-
ized, and subsequently mixed with small amounts of a
binder (binding agent) and a reinforcing agent (such as
defibrated pulp) and predetermined amounts of an aer-
osol-source material (such as glycerol or propylene gly-
col)and water within, forexample, a stirring tank, to there-
by obtain a slurry (suspension) (slurry obtaining step).
Examples of the binder (binding agent) include guar gum,
xanthan gum, and CMC (methylol cellulose).

[0033] Subsequently,in Step S302, the slurry obtained
in the slurry obtaining step is cast (spread) over, for ex-
ample, a steel belt (support), into a sheet shape, to there-
by obtain a slurry web (casting step). Subsequently, in
Step S303, the sheet-shaped slurry web spread to the
sheet shape is dried (drying step). The steps having been
described so far provide the tobacco slurry sheet 12. The
tobacco slurry sheet 12 in this embodiment has an aer-
osol-source material contentadjusted to be 12 to 65 wt%.
The tobacco slurry sheet 12 has a moisture content ad-
justed to be in a range of 12 to 25 wt%. In such a case
where, for the tobacco slurry sheet 12, the aerosol-
source material content is set to 12 wt% or more, the
resultant tobacco slurry sheet 12 can supply a necessary
and sufficient amount of aerosol. In such a case where,
for the tobacco slurry sheet 12, the aerosol-source ma-
terial content is set to 65 wt% or less, the aerosol-source
material can be prevented from being supplied, to the
tobacco slurry sheet 12, in an excessively large amount
beyond the capacity of holding the aerosol-source ma-
terial in the tobacco slurry sheet 12. This prevents the
following problems: for example, the surface of the to-
bacco slurry sheet 12 becomes sticky due to the aerosol-
source material to cause accidental adhesion during stor-
age. Incidentally, the tobacco slurry sheet 12 has higher
capacity of holding the aerosol-source material than the
tobacco paper sheet 11.

[0034] In this embodiment, the tobacco slurry sheet 12
has higher aerosol-source material content than the to-
bacco paper sheet 11. The tobacco slurry sheet 12 has,
due to the characteristics of the production steps, a low
degree of intertwinement of pulp fibers, and hence has
a feature of having lower mechanical strength (such as
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tensile strength or breaking strength) than the tobacco
paper sheet 11. By contrast, the tobacco paper sheet 11
has, as described above, lower capacity for containing
the aerosol-source material than the tobacco slurry sheet
12, but has a higher degree of intertwinement of pulp
fibers, and hence has a feature of having higher mechan-
ical strength (such as tensile strength or breaking
strength) than the tobacco slurry sheet 12.

[0035] Inthis embodiment, the laminated reconstituted
tobacco sheet 1 has a laminated sheet structure in which
the tobacco paper sheet 11 and the tobacco slurry sheet
12, which have different features as described above,
are laminated together. Referring again to Fig. 1, the
method for producing the laminated reconstituted tobac-
co sheet 1 will be specifically described: in the tobacco
sheet feeding step (in Fig. 1, Step S101), two tobacco
paper sheets 11 and one tobacco slurry sheet 12 pro-
duced by the methods having been described with ref-
erence to Fig. 3 and Fig. 4 are prepared. Incidentally, the
tobacco paper sheets 11 produced by the production
method having been described with reference to Fig. 3
and the tobacco slurry sheet 12 produced by the produc-
tion method having been described with reference to Fig.
4 may be wound into roll shapes such as bobbins.
[0036] Fig. 5 is an explanatory view illustrating the
pressure-bonding step in the method for producing the
laminated reconstituted tobacco sheet 1 in Embodiment
1. In the pressure-bonding step (in Fig. 1, Step S102),
the reconstituted tobacco sheets S1 to S3 being stacked
such that, in the laminated reconstituted tobacco sheet
1, the tobacco slurry sheet 12 forming the second recon-
stituted tobacco sheet S2 (intermediate layer) is sand-
wiched between the tobacco paper sheet 11 forming the
first reconstituted tobacco sheet S1 (uppermost layer)
and the tobacco paper sheet 11 forming the third recon-
stituted tobacco sheet S3 (lowermost layer), are contin-
uously passed through a pressure roller 20, to thereby
pressure-bond together the reconstituted tobacco sheets
S1 to S3. The pressure roller 20 includes at least a pair
of roller members 21 and 22; between the pair of roller
members 21 and 22, the reconstituted tobacco sheets
S1 to S3 being stacked are continuously passed, so that
the reconstituted tobacco sheets S1 to S3 are subjected
to a compressive force in the layer direction (thickness
direction). In this embodiment, the pair of roller members
21 and 22 are used to flatten the plurality of reconstituted
tobacco sheets S1 to S3 being stacked, during which
hydrogen bonds between the tobacco raw materials are
utilized to achieve pressure-bonding together of the re-
constituted tobacco sheets S1 to S3. More specifically,
hydrogen bonds between the tobacco raw materials of
the first reconstituted tobacco sheet S1 (tobacco paper
sheet 11) and the second reconstituted tobacco sheet
S2 (tobacco slurry sheet 12) are used to pressure-bond
together the first reconstituted tobacco sheet S1 (tobacco
paper sheet 11) and the second reconstituted tobacco
sheet S2 (tobacco slurry sheet 12). Hydrogen bonds be-
tween the tobacco raw materials of the third reconstituted
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tobacco sheet S3 (tobacco paper sheet 11) and the sec-
ond reconstituted tobacco sheet S2 (tobacco slurry sheet
12) are used to pressure-bond together the third recon-
stituted tobacco sheet S3 (tobacco paper sheet 11) and
the second reconstituted tobacco sheet S2 (tobacco slur-
ry sheet 12). Such a hydrogen bond (hydrogen bond) is
a noncovalent attractive interaction provided between a
hydrogen atom covalently bonded to a highly electron-
egative atom (negative atom) and a lone electron-pair of,
forexample, N, O, S, F, or a & electron system positioned
adjacentto the hydrogen atom. The method for producing
the laminated reconstituted tobacco sheet 1 according
to thisembodiment utilizes, in the pressure-bonding step,
hydrogen bonds between the tobacco raw materials, to
thereby achieve, without applying additional adhesive or
binder, pressure-bonding together of the reconstituted
tobacco sheets S1 to S3.

[0037] Incidentally, inthe pressure-bonding step of this
embodiment, the pressure roller 20 (the pair of roller
members 21 and 22) nips the reconstituted tobacco
sheets S1 to S3 at a nip pressure set to be 200 to 1300
N/cm. When the nip pressure of the pressure roller 20 is
excessively high, the reconstituted tobacco sheets S1
and S3 tend to adhere to the pressure roller 20 (the pair
of roller members 21 and 22); when the nip pressure is
excessively low, the reconstituted tobacco sheets S1 to
S3 are less likely to be pressure-bonded together. By
contrast, when the nip pressure of the pressure roller 20
(the pair of roller members 21 and 22) is adjusted to be
in arange of 200 to 1300 N/cm, the reconstituted tobacco
sheets S1 to S3 can be pressure-bonded together with
more certainty, and reconstituted tobacco sheets (in this
embodiment, in the laminated reconstituted tobacco
sheet 1, the first reconstituted tobacco sheet S1 forming
the uppermost layer and the third reconstituted tobacco
sheet S3 forming the lowermost layer) passing between
the roller members 21 and 22 in the pressure roller 20
can be suitably prevented from adhering to the roller
members 21 and 22.

[0038] When the roller clearance RC in the pressure
roller 20 (between the pair of roller members 21 and 22)
is excessively small, in the pressure-bonding step, it may
become difficult to smoothly send the reconstituted to-
bacco sheets S1 to S3 being stacked, into between the
pair of roller members 21 and 22, or slipping of the pair
of roller members 21 and 22 tends to wrinkle the sheets
or tends to cause the sheets to break, for example. On
the other hand, when the roller clearance RC is exces-
sively large, the reconstituted tobacco sheets S1 to S3
may be weakly pressure-bonded together. Thus, in this
embodiment, the roller clearance RC is set to be 20 to
80% of the total thickness of the plurality of reconstituted
tobacco sheets S1 to S3 passed through the pressure
roller 20 (between the pair of roller members 21 and 22)
in the pressure-bonding step. When the roller clearance
RC is set to be in such a preferred range, the above-
described problems are less likely to occur. Specifically,
in the pressure-bonding step, the reconstituted tobacco
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sheets S1 to S3 can be smoothly sent into between the
pair of roller members 21 and 22, and occurrence of wrin-
kling, breakage, and the like of the reconstituted tobacco
sheets S1 to S3 can be suitably prevented.

[0039] During, inthe pressure-bonding step, pressure-
bonding together of the reconstituted tobacco sheets S1
to S3, when the reconstituted tobacco sheets S1 to S3
have excessively high sheet temperatures, the first re-
constituted tobacco sheet S1 or the third reconstituted
tobacco sheet S3 sheet tends to adhere to the pair of
roller members 21 and 22 in the pressure roller 20; when
the sheet temperatures are excessively low, the recon-
stituted tobacco sheets S1 to S3 may become less likely
to be pressure-bonded together. Thus, in this embodi-
ment, in the pressure-bonding step, the reconstituted to-
bacco sheets S1 to S3 are pressure-bonded together at
sheet temperatures controlled to be ordinary tempera-
ture to 80°. For example, in the pressure-bonding step,
the reconstituted tobacco sheets S1 to S3 may have
sheet temperatures controlled to be in a range of 20 to
80°C. In this case, the above-described problems can be
suitably prevented. Specifically, in the pressure-bonding
step, while the reconstituted tobacco sheets S1 to S3
can be prevented from adhering to the pair of roller mem-
bers 21 and 22, the reconstituted tobacco sheets S1 to
S3 can be suitably pressure-bonded together.

[0040] In this embodiment, the reconstituted tobacco
sheets S 1 to S3 fed in the sheet feeding step each have
a moisture content adjusted to be in a range of 12 to 25
wt%. When the reconstituted tobacco sheets S1 to S3
pressure-bonded together in the pressure-bonding step
are each provided to have a moisture content in the
above-described range, while the first reconstituted to-
bacco sheet S1 or the third reconstituted tobacco sheet
S3 is prevented from adhering to the pair of roller mem-
bers 21 and 22 in the pressure roller 20, hydrogen bonds
between the tobacco raw materials of the reconstituted
tobacco sheets S1 to S3 are easily formed to thereby
suitably pressure-bond together the sheets. When the
reconstituted tobacco sheets S1 to S3 have an exces-
sively high moisture content, the tobacco raw materials
tend to undergo putrefaction or deterioration, for exam-
ple; when the moisture content is excessively low, the
sheets may have highrigidity and tend to fragment. Thus,
the reconstituted tobacco sheets S1 to S3 are each pro-
vided to have a moisture content in the above-described
range of 12 to 25 wt% to thereby suitably prevent the
above-described problems.

[0041] As has been described so far, in the production
method in this embodiment, a plurality of reconstituted
tobacco sheets S1 to S3 are pressure-bonded together
to provide the laminated reconstituted tobacco sheet 1,
to thereby achieve an increase in the basis weight of the
laminated reconstituted tobacco sheet 1. This facilitates
an increase in the aerosol-source material content per
unit area of the laminated reconstituted tobacco sheet 1.
As a result, when a non-combustion heating-type smok-
ing article using the laminated reconstituted tobacco
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sheet 1 asthe tobaccofiller in the tobacco rod is provided,
during smoking of the non-combustion heating-type
smoking article, a sufficient delivery amount of generated
aerosol is ensured, to enrich smoking experience.
[0042] In the method for producing the laminated re-
constituted tobacco sheet 1 according to this embodi-
ment, as described above, at least one of the plurality of
reconstituted tobacco sheets S1 to S3 pressure-bonded
together in the pressure-bonding step is a tobacco paper
sheet, which ensures, in the laminated reconstituted to-
bacco sheet 1, sufficient mechanical strength (such as
tensile strength or breaking strength).

[0043] In the method for producing the laminated re-
constituted tobacco sheet 1 according to this embodi-
ment, in the pressure-bonding step, a plurality of recon-
stituted tobacco sheets can be pressure-bonded togeth-
er without applying additional adhesive or binder. When
a plurality of reconstituted tobacco sheets are bonded
together with a water-insoluble adhesive, from the view-
point of preventing generation of off-flavor or off-odor dur-
ing smoking of the non-combustion heating-type smok-
ing article, it is difficult to use a large amount of water-
insoluble adhesive. Alternatively, when a plurality of re-
constituted tobacco sheets are bonded together with a
water-soluble adhesive, the resultant reconstituted to-
bacco sheets have increased moisture content, so that
a re-drying step may become necessary. By contrast, in
the method for producing the laminated reconstituted to-
bacco sheet 1 according to this embodiment, in the pres-
sure-bonding step, without applying additional adhesive
or binder, a plurality of reconstituted tobacco sheets can
be pressure-bonded together utilizing hydrogen bonds
between tobacco raw materials, so that occurrence of
the above-described problems can be prevented.
[0044] Furthermore, in the method for producing the
laminated reconstituted tobacco sheet 1 according to this
embodiment, even when reconstituted tobacco sheets
pressure-bonded together in the pressure-bonding step
each have a small sheet thickness, the number of sheets
stacked can be increased, to thereby ensure a sufficient
aerosol-source material content per unit area of the lam-
inated reconstituted tobacco sheet 1. Thus, during pro-
duction of the tobacco paper sheets 11 for forming the
first reconstituted tobacco sheet S1 and the third recon-
stituted tobacco sheet S3, the thickness of the base
sheets can be set to an appropriate thickness such that,
at the time of adding, in the flavoring step, the concen-
trated solution of the water-based tobacco extract or the
aerosol-source material to the base sheets, the addition
solution containing the concentrated solution of the wa-
ter-based tobacco extract and the like permeates the
base sheets uniformly in the thickness direction within
the time determined by, for example, production condi-
tions of the production apparatus (actual apparatus). As
a result, the tobacco paper sheets 11 serving as constit-
uent materials of the laminated reconstituted tobacco
sheet 1 have excellent production suitability. Therefore,
the production method according to this embodiment pro-
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vides the laminated reconstituted tobacco sheet 1 that
has high production suitability and high mechanical
strength, and ensures a sufficient aerosol-source mate-
rial content per unit area.

[0045] In the method for producing the laminated re-
constituted tobacco sheet 1 according to this embodi-
ment, atleast one of the plurality of reconstituted tobacco
sheets S1 to S3 pressure-bonded together in the pres-
sure-bonding step is the tobacco slurry sheet 12. The
tobacco slurry sheet 12 has high capacity for holding the
aerosol-source material, and hence can contain and hold
a larger amount of aerosol-source material. Thus, the
tobacco slurry sheet 12 having high capacity for contain-
ing the aerosol-source material and the tobacco paper
sheet 11 having high mechanical strength are combined
together as a laminated structure to form the laminated
reconstituted tobacco sheet 1, so that, in the laminated
reconstituted tobacco sheet 1, mechanical strength is en-
sured and increased aerosol-source material content is
achieved.

[0046] Furthermore, in the method for producing the
laminated reconstituted tobacco sheet 1 according to this
embodiment, in the pressure-bonding step, of the plural-
ity of reconstituted tobacco sheets S1 to S3 passed be-
tween the pair of roller members 21 and 22 in the pressure
roller 20, the first reconstituted tobacco sheet S1 posi-
tioned in the uppermost layer and the third reconstituted
tobacco sheet S3 positioned in the lowermost layer are
formed of the tobacco paper sheets 11, and the second
reconstituted tobacco sheet S2 positioned in the inter-
mediate layer is formed of the tobacco slurry sheet 12.
The tobacco slurry sheet 12 has a higher aerosol-source
material content than the tobacco paper sheets 11, and
tends to have a stickier surface than the tobacco paper
sheets 11. In order to address this, in the method for
producing the laminated reconstituted tobacco sheet 1
according to this embodiment, the tobacco slurry sheet
12 is sandwiched between the tobacco paper sheets 11
to form the laminated reconstituted tobacco sheet 1 hav-
ing outer layers formed of the tobacco paper sheets 11,
to thereby prevent the laminated reconstituted tobacco
sheet 1 from having a sticky surface. Thus, during pro-
duction of the laminated reconstituted tobacco sheet 1,
at the time of, in the pressure-bonding step, flattening of
the plurality of stacked reconstituted tobacco sheets us-
ing the pressure roller 20 (the pair of roller members 21
and 22), for example, adhesion of the reconstituted to-
bacco sheets to the roller members 21 and 22 and wrin-
kling, breakage, and the like of the reconstituted tobacco
sheets can be more suitably prevented. The outer layers
of the laminated reconstituted tobacco sheet 1 are
formed of the tobacco paper sheets 11 having high me-
chanical strength, and the tobacco slurry sheet 12 having
lower mechanical strength than the tobacco paper sheets
11 is disposed in the intermediate layer of the laminated
reconstituted tobacco sheet 1, to thereby facilitate post-
production cutting of the laminated reconstituted tobacco
sheet 1 into various shapes such as fine cut, fine gran-
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ules, flakes, or strips, and wrapping using a wrapping
machine. More specifically, the laminated reconstituted
tobacco sheet 1 employing the above-described lami-
nate structure has increased mechanical strength to
thereby achieve prevention of unintentional breakage or
fragmentation, to provide improved cutting suitability.
The outer layers of the laminated reconstituted tobacco
sheet 1 are formed of the tobacco paper sheets 11, so
that the surface of the laminated reconstituted tobacco
sheet 1 is prevented from becoming sticky, and hence
improved slidability is achieved in the wrapping unit and
the raw material can be smoothly conveyed. This results
in improved machinability in the wrapping machine for
wrapping the laminated reconstituted tobacco sheet 1.
[0047] As the method for producing the laminated re-
constituted tobacco sheet 1 according to this embodi-
ment, various modifications can be employed. For exam-
ple, Fig. 6 is an explanatory view illustrating the pressure-
bonding step in the method for producing the laminated
reconstituted tobacco sheet 1 according to Modification
1. In the method for producing the laminated reconstitut-
ed tobacco sheet 1 according to this embodiment, as
long as at least one of a plurality of reconstituted tobacco
sheets is a tobacco paper sheet, and the reconstituted
tobacco sheets being stacked are continuously passed
through a pressure roller to thereby pressure-bond to-
gether the sheets, the number of the reconstituted tobac-
co sheets stacked is not particularly limited. The laminat-
ed reconstituted tobacco sheet 1 may include a single
tobacco paper sheet. In Modification 1 illustrated in Fig.
6, the laminated reconstituted tobacco sheet 1 has a bi-
layer structure in which a single tobacco paper sheet 11
and a single tobacco slurry sheet 12 are stacked and
pressure-bonded together. In the method for producing
the laminated reconstituted tobacco sheet 1 according
to Modification 1, the laminated reconstituted tobacco
sheet 1 can also be formed so as to have a laminate
structure of a combination of the tobacco slurry sheet 12
having high capacity for containing the aerosol-source
material and the tobacco paper sheet 11 having high me-
chanical strength, to thereby achieve suitable increase
in the mechanical strength and the capacity for containing
the aerosol-source material of the laminated reconstitut-
ed tobacco sheet 1.

[0048] Alternatively, the laminated reconstituted to-
bacco sheet 1 may be formed by pressure-bonding to-
gether a plurality of tobacco paper sheets 11. Fig. 7 is
an explanatory view illustrating the pressure-bonding
step in the method for producing the laminated reconsti-
tuted tobacco sheet 1 according to Modification 2. In Mod-
ification 2 illustrated in Fig. 7, four tobacco paper sheets
11 being stacked are passed through the pressure roller
20 (the pair of roller members 21 and 22) to thereby be
pressure-bonded together. This Modification provides
the laminated reconstituted tobacco sheet 1 having very
high mechanical strength. However, it is apparent that
the number of tobacco paper sheets 11 stacked may be
adjusted in accordance with, for example, the desired
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mechanical strength or aerosol-source material content
of the laminated reconstituted tobacco sheet 1.

[0049] Fig. 8 is an explanatory view illustrating the
pressure-bonding step in the method for producing the
laminated reconstituted tobacco sheet 1 according to
Modification 3. The laminated reconstituted tobacco
sheet 1 according to Modification 3 has atrilayer structure
in which a flavor-containing sheet 13 is sandwiched be-
tween the tobacco paper sheet 11 and the tobacco slurry
sheet 12. In the pressure-bonding step according to Mod-
ification 3, the tobacco paper sheet 11, the flavor-con-
taining sheet 13, and the tobacco slurry sheet 12 being
stacked are passed through the pressure roller 20 (the
pair of roller members 21 and 22), to pressure-bond the
sheets together.

[0050] The flavor-containing sheet 13 is a sheet mate-
rial in which a flavor is covered with a polysaccharide gel
not containing any gelling agent. Examples of the flavor
contained in the flavor-containing sheet 13 include vari-
ous flavors; for example, menthol can be used. The flavor
contained in the flavor-containing sheet 13 may have the
form of liquid, powder, or granules.

[0051] In the flavor-containing sheet 13, examples of
the covering agent for covering the flavor include the fol-
lowing polysaccharides: carrageenan (in Japanese, writ-
ten in a few forms slightly different from each other) or
agar extracted from red marine algae; locust bean gum
(carob gum), which is galactomannan extracted from tree
seeds; guar gum; tara gum; cassia gum; tamarind gum,
which is extracted from resin seeds and has the structure
of xyloglucan; psyllium seed gum, which is an acidic
polysaccharide extracted from resin seeds and having a
structure having xylan as the main chain and arabinose
and the like as side chains; xanthan gum or gellan gum
(in Japanese, gellan gum is written in a few forms slightly
different from each other), which are metabolic polysac-
charides of microorganisms; konjak-glucomannan,
which is extracted from tuberous roots of konjak; and
starch (encompassing products varying in raw material
and solubility). Of these, carrageenan, gellan gum, tam-
arind gum, psyllium seed gum, konjak-glucomannan, or
agar can be used as a mono-component. In the flavor-
containing sheet 13, the polysaccharide used as the cov-
ering agent for covering the flavor may be a composite
of a combination of two or more components selected
from the above-described polysaccharide group.

[0052] The method for preparing the flavor-containing
sheet 13 is, for example, as follows. First, a polysaccha-
ride (a mono-component or a composite) is dissolved in
water under heating. The resultant aqueous solution is
mixed with an emulsifying agent and a flavor in a liquid
state (or a molten state) at a heating temperature of, for
example, 60 to 90°C, and kneaded and emulsified. Sub-
sequently, this emulsion keptin the emulsion state is cast
onto a support, and water for dissolving the polysaccha-
ride is evaporated to thereby prepare the flavor-contain-
ing sheet 13.

[0053] Thelaminated reconstituted tobacco sheet 1in-
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cluding the flavor-containing sheet 13 prepared in the
above-described manner can be used as the tobacco
filler in the tobacco rod of a non-combustion heating-type
smoking article, to thereby prepare a tobacco rod having
a high flavor content for a non-combustion heating-type
smoking article. The polysaccharide can be caused to
gel simply by heating, which eliminates the necessity of
use of a gelling agent. Thus, the flavor-containing sheet
13 does not contain a gelling agent such as a metal chlo-
ride, and has advantages of not generating undesirable
decomposition products of the chloride in the aerosol dur-
ing, for example, smoking of the non-combustion heat-
ing-type smoking article.

[0054] Incidentally, in Modification 3, the order of stack-
ing the tobacco paper sheet 11, the flavor-containing
sheet 13, and the tobacco slurry sheet 12 can be appro-
priately changed. In addition, in Modification 3, the type
and the number of reconstituted tobacco sheets laminat-
ed in the laminated reconstituted tobacco sheet 1 can be
appropriately changed.

[0055] Some embodiments according to the present
invention have been described so far; however, the meth-
od for producing a laminated reconstituted tobacco sheet
according to the present invention is not limited to these.
For example, the laminated reconstituted tobacco sheet
1 may include a tobacco rolled sheet, which is a recon-
stituted tobacco sheet produced by a rolling (roll) proc-
ess. The tobacco rolled sheet is a reconstituted tobacco
sheet produced by, for example, mixing a tobacco raw
material containing tobacco midribs, tobacco laminae,
shredded tobacco, tobacco fine powder, and the like with
a binder (binding agent), a reinforcing agent (such as
defibrated pulp), an aerosol-source material (such as
glycerol or propylene glycol), water, and the like within a
stirring tank, subsequently rolling the mixture into a sheet
shape using a pair of rollers or the like, and drying the
mixture.

Reference Signs List
[0056]

1 laminated reconstituted tobacco sheet
11 tobacco paper sheet

12  tobacco slurry sheet

13  flavor-containing sheet

20  pressure roller

S1  first reconstituted tobacco sheet

S2  second reconstituted tobacco sheet
S3  third reconstituted tobacco sheet

Claims

1. A method for producing a laminated reconstituted
tobacco sheet, the method comprising:

a sheet feeding step of feeding a plurality of re-
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constituted tobacco sheets containing an aero-
sol-source material and moisture; and

a pressure-bonding step of continuously pass-
ing, through a pressure roller, the plurality of re-
constituted tobacco sheets being stacked, to
pressure-bond together the reconstituted tobac-
co sheets,

wherein atleast one of the reconstituted tobacco
sheets is a tobacco paper sheet obtained such
that a tobacco raw material is extracted with wa-
ter and separated into a water-based tobacco
extract and an insoluble tobacco residue, the
insoluble tobacco residue is mixed with pulp and
subjected to papermaking to provide a base
sheet, and subsequently the water-based tobac-
co extract is added to the base sheet.

The method for producing a laminated reconstituted
tobacco sheet according to Claim 1,

wherein, in the pressure-bonding step, the reconsti-
tuted tobacco sheets are pressure-bonded together
without applying additional adhesive or binder.

The method for producing a laminated reconstituted
tobacco sheet according to Claim 1 or 2,

wherein the plurality of reconstituted tobacco sheets
include a tobacco slurry sheet obtained by spread-
ing, into a sheet shape over a support, a slurry con-
taining a tobacco raw material, pulp, water, and an
aerosol-source material, and drying the slurry

The method for producing a laminated reconstituted
tobacco sheet according to Claim 3,

wherein, in the plurality of reconstituted tobacco
sheets fed in the sheet feeding step, the tobacco
slurry sheet has an aerosol-source material content
higher than an aerosol-source material content of
the tobacco paper sheet.

The method for producing a laminated reconstituted
tobacco sheet according to Claim 4,

wherein the tobacco paper sheet has an aerosol-
source material content of 12 to 25 wt%.

The method for producing a laminated reconstituted
tobacco sheet according to Claim 4 or 5,
wherein the tobacco slurry sheet has an aerosol-
source material content of 12 to 65 wt%.

The method for producing a laminated reconstituted
tobacco sheet according to any one of Claims 1 to 6,
wherein, in the pressure-bonding step, of the plurality
of reconstituted tobacco sheets passed through the
pressure roller, reconstituted tobacco sheets posi-
tioned in an uppermost layer and a lowermost layer
are formed of the tobacco paper sheet.

The method for producing a laminated reconstituted
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tobacco sheet according to Claim 7,

wherein, inthe pressure-bonding step, of the plurality
of reconstituted tobacco sheets passed through the
pressure roller, between the tobacco paper sheets
positioned in the uppermost layer and the lowermost
layer, a tobacco slurry sheet is sandwiched, the to-
bacco slurry sheet being obtained by spreading, into
a sheet shape over a support, a slurry containing a
tobacco raw material, pulp, water, and an aerosol-
source material, and drying the slurry.

The method for producing a laminated reconstituted
tobacco sheet according to Claim 7 or 8,

wherein, inthe pressure-bonding step, of the plurality
of reconstituted tobacco sheets passed through the
pressure roller, between the tobacco paper sheets
in the lowermost layer and the uppermost layer, a
flavor-containing sheet containing a liquid, powdery,
or granular flavor is sandwiched.

The method for producing a laminated reconstituted
tobacco sheet according to any one of Claims 1to 9,
wherein the reconstituted tobacco sheets fed in the
sheet feeding step each have a moisture content ad-
justed to be in a range of 12 to 25 wt%.

The method for producing a laminated reconstituted
tobacco sheetaccording to any one of Claims 1 to 10,
wherein, in the pressure-bonding step, the reconsti-
tuted tobacco sheets are pressure-bonded together
while the reconstituted tobacco sheets have sheet
temperatures controlled to be ordinary temperature
to 80°C.

The method for producing a laminated reconstituted
tobacco sheetaccording to any one of Claims 1to 11,
wherein, in the pressure-bonding step, the pressure
roller is set to nip the reconstituted tobacco sheets
at a nip pressure of 200 to 1300 N/cm.

The method for producing a laminated reconstituted
tobacco sheetaccording to any one of Claims 1to 12,
wherein the pressure roller is set to have a roller
clearance that is 20 to 80% of a total thickness of
the plurality of reconstituted tobacco sheets passed
through the pressure roller in the pressure-bonding
step.
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FIG. 4

(" START )
SLURRY OBTAINING STEP |~ 8301
CASTING STEP 5302
DRYING STEP 5303

( END )

14



EP 3 912 494 A1

FIG. 5
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