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filter segment disposed upstream of the first filter seg-
ment, and a cavity segment which is formed by the first
filter segment and the second filter segment and filled
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Description
[Technical Field]

[0001] The present disclosure relates to a tobacco rod, an aerosol-generating article including the same, and an
aerosol generation device used therewith, and more particularly, to a tobacco rod which is filled with tobacco granules,
an aerosol-generating article including the tobacco rod, and an aerosol generation device used with the article.

[Background Art]

[0002] In recent years, demand for alternative articles that overcome the disadvantages of traditional cigarettes has
increased. For example, demand for devices that electrically heat a cigarette stick to generate an aerosol (e.g., cigarette-
type electronic cigarettes) has increased. Accordingly, active research has been carried out on electric heating-type
aerosol generation devices and cigarette sticks (or aerosol-generating articles) applied thereto.

[0003] Meanwhile, reconstituted tobacco leaves are mostly used as a tobacco material of the cigarette sticks, and
shredded tobacco leaves are also used occasionally. Recently, using a tobacco material in a granular form has been
proposed. For example, mounting a cartridge containing tobacco granules on an aerosol generation device to perform
smoking has been proposed.

[0004] However, cartridge-type products have disadvantages in that they are less familiar to consumers than cigarette
sticks, are not able to provide the same smoking sensation as cigarette sticks, and cause an increase in manufacturing
costs.

[Disclosure]
[Technical Problem]

[0005] Some embodiments of the present disclosure are directed to providing a tobacco rod which incorporates a
structural design that can prevent fall-off of tobacco granules and an aerosol-generating article including the tobacco rod.
[0006] Some embodiments of the present disclosure are also directed to providing an aerosol-generating article de-
signed to allow a plurality of tobacco granules to be uniformly heated.

[0007] Some embodiments of the present disclosure are also directed to providing an aerosol generation device that
can be used with a tobacco granule-based aerosol-generating article.

[0008] Some embodiments of the present disclosure are also directed to providing an aerosol generation device
capable of effectively heating the tobacco granule-based aerosol-generating article.

[0009] Some embodiments of the present disclosure are also directed to providing an aerosol generation device
capable of operating in a set mode among a smokeless mode and a smoking mode and an aerosol-generating article
that can be used with the aerosol generation device.

[0010] Obijectives of the present disclosure are not limited to the above-mentioned objectives, and other unmentioned
objectives should be clearly understood by those of ordinary skill in the art to which the present disclosure pertains from
the description below.

[Technical Solution]

[0011] Some embodiments of the present disclosure provide a tobacco rod including a first filter segment, a second
filter segment disposed upstream of the first filter segment, and a cavity segment which is formed by the first filter segment
and the second filter segment and filled with tobacco granules.

[0012] In some embodiments, both the first filter segment and the second filter segment may be paper filters.

[0013] In some embodiments, the first filter segment may be a cellulose acetate filter, and the second filter segment
may be a paper filter.

[0014] In some embodiments, a density of the tobacco granules may be in a range of 0.5 g/cm3 to 1.2 g/cm3.

[0015] In some embodiments, a diameter of the tobacco granules may be in a range of 0.3 mm to 1.2 mm.

[0016] Insome embodiments, afilling rate of the tobacco granules in the cavity segment may be about 80 vol% or lower.
[0017] In some embodiments, resistance to draw of the first filter segment may be in a range of 50 mmH,0/60 mm to
150 mmH,0/60 mm.

[0018] In some embodiments, the first filter segment may include a paper material whose paper width is in a range of
100 mm to 200 mm, and resistance to draw of the first filter segment may be in a range of 50 mmH,0/60 mm to 100
mmH,0/60 mm.

[0019] Some embodiments of the present disclosure provide an aerosol-generating article that is used with an aerosol
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generation device, the aerosol-generating article including: a tobacco rod filled with tobacco granules; and a filter rod,
wherein the tobacco rod includes a first filter segment, a second filter segment, and a cavity segment which is formed
by the first filter segment and the second filter segment and filled with the tobacco granules.

[0020] In some embodiments, the filter rod may include a cooling segment and a mouthpiece segment.

[Advantageous Effects]

[0021] According to some embodiments of the present disclosure, a cavity segment may be formed by filter segments
located upstream and downstream of a tobacco rod, and the cavity segment may be filled with tobacco granules.
Accordingly, a tobacco rod that can prevent fall-off of tobacco granules can be easily manufactured.

[0022] Also, the filter segments forming the cavity segment of the tobacco rod may be made of a paper filter. In this
case, a problem that physical properties of the filter segments change due to heating by a heater part can be prevented.
[0023] Also, an aerosol-generating article which includes a tobacco rod filled with tobacco granules and an aerosol
generation device used with the aerosol-generating article may be provided. The provided aerosol-generating article
can, by using the tobacco granules, provide a smoking sensation similar to when smoking other heating-type cigarettes.
[0024] Also, the tobacco rod may be designed so that a vortex is generated inside the cavity segment upon a puff. In
this case, since the generated vortex allows the tobacco granules to be mixed well and heated, the plurality of tobacco
granules can be uniformly heated, and as a result, a tobacco smoke taste can be enhanced while a burnt taste is reduced.
[0025] Also, the heater part of the aerosol generation device may heat only the cavity segment or have a structure in
which heating is simultaneously performed from the inside and outside. Accordingly, the tobacco granules filled in the
cavity segment can be effectively heated.

[0026] The advantageous effects according to the technical spirit of the present disclosure are not limited to those
mentioned above, and other unmentioned advantageous effects should be clearly understood by those of ordinary skill
in the art from the description below.

[Description of Drawings]
[0027]

FIG. 1 is an exemplary view schematically illustrating an aerosol generation device according to some embodiments
of the present disclosure.

FIGS. 2 and 3 are exemplary views schematically illustrating aerosol generation devices according to some other
embodiments of the present disclosure.

FIG. 4 illustrates a state in which the aerosol generation device according to some other embodiments of the present
disclosure operates in a smokeless mode.

FIG. 5 illustrates a state in which the aerosol generation device according to some other embodiments of the present
disclosure operates in a smoking mode.

FIG. 6 is an exemplary view schematically illustrating a tobacco rod according to some embodiments of the present
disclosure.

FIGS. 7 and 8 are exemplary views schematically illustrating an aerosol-generating article according to some em-
bodiments of the present disclosure.

FIG. 9is an exemplary view for describing how a vortex is generated in the aerosol-generating article and conditions
therefor according to some embodiments of the present disclosure.

FIG. 10 is an exemplary view for describing a heating structure of a heater part according to a first embodiment of
the present disclosure.

FIG. 11 is an exemplary view for describing a heating structure of a heater part according to a second embodiment
of the present disclosure.

FIG. 12 is an exemplary view for describing a heating structure of a heater part according to a third embodiment of
the present disclosure.

FIG. 13 is an exemplary view for describing a heating structure of a heater part according to a fourth embodiment
of the present disclosure.

FIGS. 14 and 15 are views showing experimental results on the influence of the size of tobacco granules on the
generation of a vortex.

FIGS. 16 to 18 are views showing experimental results on the influence of the filling rate of tobacco granules on the
generation of a vortex.

FIGS. 19 to 21 are views showing experimental results on the influence of the thickness and shape of an internal
heating element on the degree of damage to a filter segment.
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[Modes of the Invention]

[0028] Hereinafter, exemplary embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings. Advantages and features of the present disclosure and methods of achieving the same should
become clear from embodiments described in detail below with reference to the accompanying drawings. However, the
technical spirit of the present disclosure is not limited to the following embodiments and may be implemented in various
different forms. The following embodiments only make the technical spirit of the present disclosure complete and are
provided to completely inform those of ordinary skill in the art to which the present disclosure pertains of the scope of
the disclosure. The technical spirit of the present disclosure is defined only by the scope of the claims.

[0029] In assigning reference numerals to components of each drawing, it should be noted that the same reference
numerals are assigned to the same components where possible even when the components are illustrated in different
drawings. Also, in describing the present disclosure, when detailed description of a known related configuration or
function is deemed as having the possibility of obscuring the gist of the present disclosure, the detailed description
thereof will be omitted.

[0030] Unless otherwise defined, all terms including technical or scientific terms used in this specification have the
same meaning as commonly understood by those of ordinary skill in the art to which the present disclosure pertains.
Terms defined in commonly used dictionaries should not be construed in an idealized or overly formal sense unless
expressly so defined herein. Terms used in this specification are for describing the embodiments and are not intended
to limit the present disclosure. In this specification, a singular expression includes a plural expression unless the context
clearly indicates otherwise.

[0031] Also, in describing components of the present disclosure, terms such as first, second, A, B, (a), and (b) may
be used. Such terms are only used for distinguishing one component from another component, and the essence, order,
sequence, or the like of the corresponding component is not limited by the terms. In a case in which a certain component
is described as being "connected," "coupled," or "linked" to another component, it should be understood that, although
the component may be directly connected or linked to the other component, still another component may also be
"connected," "coupled,” or "linked" between the two components.

[0032] The terms "comprises" and/or "comprising" used herein do not preclude the possibility of presence or addition
of one or more components, steps, operations, and/or devices other than those mentioned.

[0033] Prior to description of various embodiments of the present disclosure, some terms used in the following em-
bodiments will be clarified.

[0034] In the following embodiments, "aerosol-forming agent" may refer to a material that can facilitate formation of
visible smoke and/or an aerosol. Examples of the aerosol-forming agent may include glycerin (GLY), propylene glycol
(PG), ethylene glycol, dipropylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, and oleyl alcohol,
but the aerosol-forming agent is not limited thereto. The term "aerosol-forming agent" may be interchangeably used with
the term "moisturizer" or "wetting agent" in the art.

[0035] In the following embodiments, "aerosol-forming substrate" may refer to a material that is able to form an aerosol.
The aerosol may include a volatile compound. The aerosol-forming substrate may be a solid or liquid.

[0036] For example, solid aerosol-forming substrates may include solid materials based on tobacco raw materials
such as reconstituted tobacco leaves, shredded tobacco, and reconstituted tobacco, and liquid aerosol-forming sub-
strates may include liquid compositions based on nicotine, tobacco extracts, and/or various flavoring agents. However,
the scope of the present disclosure is not limited to the above-listed examples. The aerosol-forming substrate may further
include an aerosol-forming agent in order to stably form visible smoke and/or an aerosol.

[0037] In the following embodiments, "aerosol generation device" may refer to a device that generates an aerosol
using an aerosol-forming substrate in order to generate an aerosol that can be inhaled directly into the user’s lungs
through the user's mouth. Some examples of the aerosol generation device will be described below with reference to
FIGS. 1to 3.

[0038] In the following embodiments, "aerosol-generating article" may refer to an article that is able to generate an
aerosol. The aerosol-generating article may include an aerosol-forming substrate. A typical example of the aerosol-
generating article may include a cigarette, but the scope of the present disclosure is not limited thereto.

[0039] In the following embodiments, "upstream" or "upstream direction" may refer to a direction moving away from
an oral region of a user (smoker), and "downstream" or "downstream direction" may refer to a direction approaching the
oral region of the user. The terms "upstream" and "downstream" may be used to describe relative positions of components
constituting an aerosol-generating article. For example, in an aerosol-generating article 2 illustrated in FIG. 7, a tobacco
rod 21 is disposed upstream from or in an upstream direction of a filter rod 22, and the filter rod 22 is disposed downstream
from or in a downstream direction of the tobacco rod 21.

[0040] In the following embodiments, "puff" refers to inhalation by a user, and the inhalation may be a situation in
which a user draws smoke into his or her oral cavity, nasal cavity, or lungs through the mouth or nose.

[0041] In the following embodiments, "longitudinal direction" may refer to a direction corresponding to a longitudinal
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axis of an aerosol-generating article.

[0042] Hereinafter, various embodiments of the present disclosure will be described with reference to the accompanying
drawings.

[0043] FIG. 1 is an exemplary view for describing an aerosol generation device 1 according to some embodiments of
the present disclosure. In particular, FIG. 1 and so on illustrate an example in which an aerosol-generating article 2 is
inserted (accommodated) in the aerosol generation device 1.

[0044] As illustrated in FIG. 1, the aerosol generation device 1 according to the present embodiment may include a
housing, a heater part 13, a battery 11, and a controller 12. However, only the components relating to the embodiment
of the presentdisclosure areillustrated in FIG. 1. Therefore, those of ordinary skill in the art to which the presentdisclosure
pertains should understand that the aerosol generation device 1 may further include general-purpose components other
than the components illustrated in FIG. 1. For example, the aerosol generation device 1 may further include an input
module (e.g., a button, a touchable display, etc.) for receiving a command or the like from a user and an output module
(e.g., a light emitting diode (LED), a display, a vibration motor, etc.) configured to output information such as a state of
the device or smoking information of the device. Hereinafter, each component of the aerosol generation device 1 will
be described.

[0045] The housing may form an exterior of the aerosol generation device 1. Also, the housing may form an accom-
modation space for accommodating the aerosol-generating article 2. The housing may be implemented using a material
that can protect components therein.

[0046] Next, the heater part 13 may heat the aerosol-generating article 2 accommodated in the accommodation space.
Specifically, when the aerosol-generating article 2 is accommodated in the accommodation space of the aerosol gen-
eration device 1, the heater part 13 may heat the aerosol-generating article 2 using power supplied from the battery 11.
[0047] The heater part 13 may be configured in various forms and/or ways.

[0048] For example, the heater part 13 may be configured to include an electrically-resistive heating element. For
example, the heater part 13 may include an electrically insulating substrate (e.g., a substrate formed of polyimide) and
an electrically conductive track, and the heating element configured to generate heat as current flows may be included
in the electrically conductive track. However, the scope of the present disclosure is not limited to the above example,
and the heater part 13 may be configured in any other way as long as the heater part 130 can be heated to a desired
temperature. Here, the desired temperature may be preset in the aerosol generation device 1 (e.g., a temperature profile
may be pre-stored therein) or may be set by the user.

[0049] As another example, the heater part 13 may be configured to include a heating element that operates using
an induction heating method. Specifically, the heater part 13 may include an inductor (e.g., an induction coil) for heating
the aerosol-generating article 2 by the induction heating method and a susceptor inductively heated by the induction
coil. The susceptor may be disposed outside the aerosol-generating article 2 or inside the aerosol-generating article 2.
[0050] Also, for example, the heater part 13 may be configured to include a heating element configured to heat the
aerosol-generating article 2 from the inside (hereinafter referred to as "internal heating element"), a heating element
configured to heat the aerosol-generating article 2 from the outside (hereinafter referred to as "external heating element"),
or a combination thereof. For example, the internal heating element may be tubular, needle-shaped, rod-shaped, or the
like and disposed to pass through at least a portion of the aerosol-generating article 2, and the external heating element
may be plate-shaped, cylindrical, or the like and disposed to surround at least a portion of the aerosol-generating article
2. However, the scope of the present disclosure is not limited thereto, and the shapes of the heating elements, the
number of heating elements, the arrangement form of the heating elements, and the like may be designed in various
ways. In order to avoid repeated description, the heating structure of the heater part 13 will be described in more detail
below with reference to FIGS. 10 to 13.

[0051] Next, the battery 11 may supply power used to operate the aerosol generation device 1. For example, the
battery 11 may supply power to allow the heater part 13 to heat the aerosol-generating article 2 and may also supply
power necessary to operate the controller 12.

[0052] Also, the battery 11 may supply power necessary to operate electric components such as a display (not illus-
trated), a sensor (not illustrated), and a motor (not illustrated) that are installed in the aerosol generation device 1.
[0053] Next, the controller 12 may control the overall operation of the aerosol generation device 1. For example, the
controller 12 may control the operation of the heater part 13 and the battery 11 and may also control the operation of
other components included in the aerosol generation device 1. The controller 12 may control the power supplied by the
battery 11, a heating temperature of the heater part 13, and the like. Also, the controller 12 may check a state of each
of the components of the aerosol generation device 1 and determine whether the aerosol generation device 1 is in an
operable state.

[0054] The controller 12 may be implemented with at least one controller (processor). The controller may also be
implemented with an array of a plurality of logic gates or implemented with a combination of a general-purpose micro-
controller and a memory which stores a program that may be executed by the microcontroller. Also, those of ordinary
skill in the art to which the present disclosure pertains should understand that the controller 12 may also be implemented
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with other forms of hardware.

[0055] The aerosol-generating article 2 may have a structure similar to that of a general combustion-type cigarette.
For example, the aerosol-generating article 2 may be divided into a first part (e.g., a tobacco rod) which includes a
tobacco material (or an aerosol-forming substrate) and a second part (e.g., a filter rod) which includes a filter or the like.
The entire first part may be inserted into the aerosol generation device 1, and the second part may be exposed to the
outside. Alternatively, only a portion of the first part may be inserted into the aerosol generation device 1, or the entire
first part and a portion of the second part may be inserted into the aerosol generation device 1. The user may smoke
while holding the second part in his or her mouth.

[0056] In some embodiments, the aerosol-generating article 2 may include a tobacco rod filled with tobacco granules.
More specifically, the aerosol-generating article 2 may include a tobacco rod in which tobacco granules are filled in a
cavity segment. In order to avoid repeated description, the tobacco rod will be described below with reference to FIG.
6. Also, the aerosol-generating article 2 according to the present embodiment will be described below with reference to
FIG. 7 and so on.

[0057] Meanwhile, in some embodiments, the aerosol generation device 1 may have a smokeless function (that is, a
function in which visible smoke is not generated during use or a function in which generation of visible smoke is minimized).
Also, the aerosol-generating article 2 may be devised to implement the smokeless function. Specifically, the aerosol-
generating article 2 may be an article filled with tobacco granules, and the aerosol generation device 1 may operate to
heat the aerosol-generating article 2 at a heating temperature lower than or equal to about 270 °C. In this case, visible
smoke may not be generated during smoking, or generation of visible smoke may be minimized. This is because the
content of moisture and/or an aerosol-forming agent in the tobacco granules is significantly less than that in other types
of tobacco materials such as shredded tobacco (e.g., shredded tobacco leaves, shredded reconstituted tobacco leaves)
and reconstituted tobacco leaves, and thus the tobacco granules are able to reduce generation of visible smoke. Also,
this is because, with the tobacco granules, a sufficient tobacco smoke taste can be expressed (that is, nicotine can be
sufficiently transferred) at a lower heating temperature as compared to other types of tobacco materials such as shredded
tobacco and reconstituted tobacco leaves (e.g., a heating temperature of shredded tobacco is usually 270 °C or higher)
and thus the heating temperature of the heater part 130 can be lowered, and as the heating temperature is lowered,
generation of visible smoke can be further reduced. According to the present embodiment, as the smokeless function
is provided, the user can use the aerosol generation device regardless of location or environment, and thus user con-
venience can be significantly improved. The present embodiment will be described in more detail together with the
structure of the aerosol-generating article 2 with reference to FIG. 7 and so on.

[0058] Hereinafter, other types of aerosol generation devices 1 will be described with reference to FIGS. 2 to 5.
However, for clarity of the present disclosure, description of content overlapping with the previous embodiment will be
omitted.

[0059] FIGS. 2 and 3 are views for describing aerosol generation devices 1 according to some other embodiments of
the present disclosure.

[0060] As illustrated in FIGS. 2 and 3, the aerosol generation device 1 according to the present embodiment may
further include a cartridge 15 and a cartridge heater part 14. FIG. 2 illustrates a case in which the heater part 13 (or the
aerosol-generating article 2) and the cartridge heater part 14 are disposed in series, and FIG. 3 illustrates a case in
which the heater part 13 (or the aerosol-generating article 2) and the cartridge heater part 14 are disposed in parallel.
However, an internal structure of the aerosol generation device 1 is not limited to the examples of FIGS. 2 and 3, and
the arrangement of the components may be changed in any way.

[0061] The cartridge 15 may include a liquid reservoir and a liquid transfer means. However, the present disclosure
is not limited thereto, and the cartridge 15 may further include another component. Also, the cartridge 15 may be
manufactured to be attachable to or detachable from the cartridge heater part 14 or may be integrally manufactured with
the cartridge heater part 14.

[0062] The liquid reservoir may store aliquid composition. For example, the liquid composition may be a liquid including
a tobacco-containing material (or a nicotine-containing material) or may be a liquid including a non-tobacco material.
For example, the liquid composition may include water, a solvent, ethanol, a plant extract (e.g., a tobacco extract),
nicotine, a flavoring, an aerosol-forming agent, a flavoring agent, or a vitamin mixture. The flavoring may include menthol,
peppermint, spearmint oil, various fruit flavor components, and the like but is not limited thereto. The flavoring agent
may include a component that can provide various flavors or tastes to the user. The vitamin mixture may be a mixture
of one or more of vitamin A, vitamin B, vitamin C, and vitamin E but is not limited thereto. Also, examples of the aerosol-
forming agent may include glycerin or propylene glycol, but the aerosol-forming agent is not limited thereto.

[0063] Next, the liquid transfer means may transfer the liquid composition stored in the liquid reservoir to the cartridge
heater part 14. For example, the liquid transfer means may be a wick component made of a cotton fiber, a ceramic fiber,
a glass fiber, and a porous ceramic, but the liquid transfer means is not limited thereto.

[0064] Next, the cartridge heater part 14 may heat a liquid aerosol-forming substrate (e.g., a liquid composition) stored
in the cartridge 15 to form an aerosol. For example, the cartridge heater part 14 may heat a liquid composition, which
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is transferred thereto by the liquid transfer means, to form an aerosol. The formed aerosol may pass through the aerosol-
generating article 2 and be delivered to the user. In other words, the aerosol formed due to heating by the cartridge
heater part 14 may move along an airflow path of the aerosol generation device 1, and the airflow path may be configured
to allow the formed aerosol to pass through the aerosol-generating article 2 and be delivered to the user. The operation,
heating temperature, and the like of the cartridge heater part 14 may be controlled by the controller 12.

[0065] For example, the cartridge heater part 14 may be a metal hot wire, a metal hot plate, a ceramic heater part, or
the like but is not limited thereto. Also, for example, the cartridge heater part 14 may consist of a conductive filament
such as a nichrome wire and may be disposed to have a structure that is wound around the liquid transfer means.
However, the present disclosure is not limited thereto.

[0066] For reference, the terms "cartridge heater part" and "cartridge" may be interchangeably used with the term
"cartomizer," "atomizer," or "vaporizer" in the art.

[0067] Meanwhile, according to some embodiments of the present disclosure, the aerosol generation device 1 illus-
trated in FIG. 2 or 3 may operate in a smokeless mode or a smoking mode. Specifically, the aerosol generation device
1 may operate in a set mode among the smokeless mode and the smoking mode, and the operation mode may be set
by the user. Hereinafter, each operation mode and the operation of the aerosol generation device 1 will be further
described with reference to FIGS. 4 and 5.

[0068] As illustrated in FIG. 4, the smokeless mode may be a mode in which an aerosol is generated by the aerosol
generation device 1 but visible smoke is not generated (or generation of visible smoke is minimized). In order to implement
the smokeless mode, the controller 12 may operate only the heater part 13 among the cartridge heater part 14 and the
heater part 13. In other words, in response to determination that the set mode is the smokeless mode, the controller 12
may operate only the heater part 13. In this case, the cartridge 15 is not heated, and only the aerosol-generating article
2 is heated, and thus generation of visible smoke during use of the device can be prevented. Specifically, the liquid
stored in the cartridge 15, when heated, generates an aerosol including visible smoke, but since heating of the liquid is
prevented, generation of visible smoke can also be prevented.

[0069] Next, asillustrated in FIG. 5, the smoking mode may be a mode in which an aerosol is generated by the aerosol
generation device 1 and visible smoke is also generated. The smoking mode may be implemented in various ways, and
a specific way of implementing the smoking mode may vary according to embodiments.

[0070] In some embodiments, the controller 12 may operate both the cartridge heater part 14 and the heater part 13.
In this case, by an aerosol including visible smoke being formed as the liquid stored in the cartridge 15 is heated, and
the formed aerosol being released through the aerosol-generating article 2, the smoking mode can be implemented.
Here, the heating temperature of the heater part 13 may be set to be lower than that in the smokeless mode. This is
because, in the smoking mode, a high-temperature aerosol formed in the cartridge 15 passes through the aerosol-
generating article 2, and thus a sufficient tobacco smoke taste can be ensured even when the aerosol-generating article
2 is heated at a relatively low temperature. For example, the heating temperature of the heater part 13 may be about
230 °C or higher (e.g., about 230 °C to 270 °C) in the smokeless mode and may be lower than about 230 °C (e.g., about
220 °C) in the smoking mode.

[0071] In some other embodiments, the controller 12 may operate only the cartridge heater part 14. This is because
an aerosol including visible smoke is formed even when only the cartridge 15 is heated. In order to form an aerosol
having a higher temperature, the heating temperature of the cartridge heater part 14 according to the present embodiment
may be higher than the heating temperature in the previous embodiment.

[0072] The aerosol generation devices 1 according to some embodiments of the present disclosure have been de-
scribed above with reference to FIGS. 1 to 5. Hereinafter, the tobacco rod 21 according to some embodiments of the
present disclosure and the aerosol-generating article 2 including the same will be described with reference to FIG. 6
and so on.

[0073] FIG. 6 is an exemplary view schematically illustrating the tobacco rod 21 according to some embodiments of
the present disclosure.

[0074] As illustrated in FIG. 6, the tobacco rod 21 may be a tobacco rod including a cavity or a cavity segment 212
and may, when heated, supply tobacco components (or tobacco smoke taste components) such as nicotine.

[0075] As illustrated, the tobacco rod 21 may include a first filter segment 211, a second filter segment 213, and the
cavity segment 212 formed by the first filter segment 211 and the second filter segment 213. Also, the cavity segment
212 may be filled with tobacco granules 214 (that is, a tobacco material having a granular form). The tobacco rod 21
may further include a wrapper wrapped around the rod.

[0076] The first filter segment 211 may be a filter segment forming the cavity segment 212 and may be disposed
downstream of the cavity segment 212. The first filter segment 211 may also perform an aerosol filtering function, an
aerosol cooling function, and the like in addition to a cavity forming function.

[0077] In some embodiments, the first filter segment 211 may include a paper material. In other words, the first filter
segment 211 may be made of a paper filter. In order to easily secure an airflow path, the paper material may be arranged
in the longitudinal direction. However, the present disclosure is not limited thereto. According to the present embodiment,
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the tobacco rod 21 suitable for the heating-type aerosol generation device 1 may be manufactured. Specifically, a
cellulose acetate fiber melts or contracts when heated to a certain temperature or higher and thus is difficult to apply to
a portion of the tobacco rod that is heated by the heater part 13. On the other hand, the paper material is hardly denatured
due to heat and thus may be easily applied to the portion of the tobacco rod, and in this way, the tobacco rod 21 suitable
for the heating-type aerosol generation device 1 can be manufactured. However, in some other embodiments, the first
filter segment 211 may be made of a cellulose acetate filter. In this case, it is possible to achieve an effect of improving
removability of the first filter segment 211.

[0078] Also, in some embodiments, the first filter segment 211 may include a water-resistant or grease-resistant paper
material. In this case, a problem that components of smoke (e.g., moisture, an aerosol-forming agent) contained in an
aerosol are absorbed while passing through the first filter segment 211 and cause a decrease in visible vapor production
can be significantly alleviated. For example, in a case in which the first filter segment 211 includes a typical paper
material, due to the paper material having a property of absorbing moisture, the above-mentioned components of smoke
may be absorbed, and thus visible vapor production may decrease. However, when the water-resistant or grease-
resistant paper material is applied, since the absorption of the components of smoke hardly occurs, the problem of vapor
production reduction can be addressed.

[0079] Also, in some embodiments, the resistance to draw of the first filter segment 211 or the second filter segment
213 may be in a range of about 50 mmH,0/60 mm to 150 mmH,0O/60 mm, and preferably in a range of about 50
mmH,0/60 mm to 130 mmH,0/60 mm, in a range of about 50 mmH,0/60 mm to 120 mmH,0/60 mm, in a range of
about 50 mmH,0/60 mm to 110 mmH,0/60 mm, in a range of about 50 mmH,0/60 mm to 100 mmH,0/60 mm, in a
range of about 50 mmH,0/60 mm to 90 mmH,0/60 mm, in a range of about 50 mmH,0/60 mm to 80 mmH,0/60 mm,
orinarange of about 50 mmH,0/60 mm to 70 mmH,0/60 mm. Within such numerical ranges, suitable inhaling sensation
can be ensured. Also, the probability of generation of a vortex in the cavity segment 212 may be increased due to the
suitable inhaling sensation, and thus an effect of uniformly heating the plurality of tobacco granules 214 can be achieved.
This will be further described below with reference to FIG. 9. Also, it was confirmed that suitable vapor production is
ensured within the above numerical ranges when the filter segments 211 and 213 are paper filters (refer to Experimental
Example 1).

[0080] Next, the second filter segment 213 may be a filter segment forming the cavity segment 212 and may be
disposed upstream of the cavity segment 212. The second filter segment 213 may also perform a function of preventing
fall-off of the tobacco granules 214. In addition, in a case in which the aerosol-generating article 2 is inserted into the
aerosol generation device 1, the second filter segment 213 may allow the cavity segment 212 to be disposed at a suitable
position in the aerosol generation device 1. Also, the second filter segment 213 may prevent the tobacco rod 21 from
being detached to the outside and also prevent a liquefied aerosol from flowing from the tobacco rod 21 to the aerosol
generation device 1 during smoking.

[0081] In some embodiments, the second filter segment 213 may include a paper material. In other words, the second
filter segment 213 may be made of a paper filter. In order to easily secure an airflow path, the paper material may be
arranged in the longitudinal direction. However, the present disclosure is not limited thereto. According to the present
embodiment, the tobacco rod 21 suitable for the heating-type aerosol generation device 1 may be manufactured. Spe-
cifically, a cellulose acetate fiber melts or contracts upon contact with an internal heating element and thus may accelerate
fall-off of the tobacco granules 214. However, a heat-resistant paper material can significantly mitigate such a phenom-
enon.

[0082] Also, in some embodiments, the second filter segment 213 may include a water-resistant or grease-resistant
paper material. In this case, as mentioned above, the problem that the visible vapor production is decreased can be
significantly alleviated.

[0083] Meanwhile, the paper material included in the filter segments 211 and 213 may have various physical properties.
[0084] In some embodiments, when measured with a 3M Kit Test, grease resistance of the paper material may be
about 4 or more (that is, about 4 or more in a range of 1 to 12), and preferably greater than or equal to about 5, 6, 7, or
8. Within such numerical ranges, the problem that visible vapor production (that is, the amount of visible smoke generated)
is decreased due to moisture absorption by the paper material (e.g., visible vapor production decreases in the smoking
mode) can be addressed.

[0085] Also, in some embodiments, a thickness of the paper material may be in a range of about 30 um to 50 um,
and preferably in a range of about 33 wm to 47 um, in a range of about 35 pm to 45 um, or in a range of about 37 pm
to 42 pm.

[0086] Also, in some embodiments, a basis weight of the paper material may be in a range of about 20 g/m?2 to 40
g/m2, and preferably in a range of about 23 g/m2 to 37 g/m2, in a range of about 25 g/m? to 35 g/m2, or in a range of
about 27 g/m? to 33 g/m2.

[0087] Also, in some embodiments, a tensile strength of the paper material may be about 2.5 kgf/15 mm or higher,
and preferably higher than or equal to about 2.8 kgf/15 mm, 3.2 kgf/15 mm, or 3.5 kgf/15 mm.

[0088] Also, in some embodiments, an elongation of the paper material may be about 0.8% or higher, and preferably
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higher than or equal to about 1.0%, 1.2%, or about 1.5%.

[0089] Also, in some embodiments, a bending stiffness of the paper material may be about 100 cm?3 or higher, and
preferably higher than or equal to about 120 cm3, 150 cm3, or 180 cm3.

[0090] Also, in some embodiments, the ash content of the paper material may be about 1.5% or lower, and preferably
lower than or equal to about 1.2%, 1.0%, or 0.8%.

[0091] Also, in some embodiments, a paper width of the paper material may be in a range of about 80 mm to 250 mm,
and preferably in a range of about 90 mm to 230 mm, in a range of about 100 mm to 200 mm, in a range of about 120
mm to 180 mm, or in a range of about 120 mm to 150 mm. It was confirmed that within such numerical ranges, the filter
segments 211 and 213 have suitable resistance to draw, and suitable vapor production is ensured (refer to Experimental
Example 1).

[0092] Next, the cavity segment 212 may be a segment including a cavity and may be disposed between the first filter
segment 211 and the second filter segment 213. That is, the cavity segment 212 may be formed by the first filter segment
211 and the second filter segment 213.

[0093] The cavity segment 212 may be manufactured in various ways. As an example, the cavity segment 212 may
be manufactured in a form thatincludes a tubular structure such as a paper tube. As another example, the cavity segment
212 may be manufactured by wrapping a cavity, which is formed by the two filter segments 211 and 213, with a wrapper
made of a suitable material. However, the scope of the present disclosure is not limited thereto, and the cavity segment
212 may be manufactured in any other way as long as the cavity segment 212 can be filled with the tobacco granules 214.
[0094] A length of the cavity segment 212 may be freely selected from a range of about 8 mm to 12 mm, but the scope
of the present disclosure is not limited to such a numerical range.

[0095] As illustrated, the cavity segment 212 may be filled with the tobacco granules 214. With the tobacco granules
214, a sufficient tobacco smoke taste can be expressed at a lower heating temperature as compared to other types of
tobacco materials (e.g., shredded tobacco leaves, reconstituted tobacco leaves, etc.), and thus power consumption of
the heater part 13 can be reduced. Further, since it is easier to reduce the content of moisture and/or an aerosol-forming
agent in the tobacco granules 214 than in other types of tobacco materials (e.g., shredded tobacco leaves, reconstituted
tobacco leaves, etc.) (that is, it is easy to produce tobacco granules with low moisture content or low aerosol-forming
agent content), when the illustrated tobacco rod 21 is used, an aerosol-generating article (e.g., 2 of FIG. 7 or 8) that is
suitable for implementing the smokeless function of the aerosol generation device 1 can be easily manufactured.
[0096] Thetobacco granules214 may have various diameters, densities, filling rates, composition ratios of constituents,
heating temperatures, and the like, and values thereof may vary according to embodiments.

[0097] In some embodiments, a diameter of the tobacco granules 214 may be in a range of about 0.3 mm to 1.2 mm.
Within such numerical ranges, a suitable hardness and ease of manufacture of the tobacco granules 214 may be ensured,
and the probability of generation of a vortex in the cavity segment 212 may increase. The vortex generation will be further
described below with reference to FIG. 9.

[0098] Also, in some embodiments, a size of the tobacco granules 214 may be in a range of about 15 mesh to 50
mesh, and preferably in a range of about 15 mesh to 45 mesh, in a range of about 20 mesh to 45 mesh, in a range of
about 25 mesh to 45 mesh, orin a range of about 25 mesh to 40 mesh. Within such numerical ranges, a suitable hardness
and ease of manufacture of the tobacco granules 214 may be ensured, the fall-off of the tobacco granules 214 may be
minimized, and the probability of generation of a vortex in the cavity segment 212 may increase.

[0099] Also, in some embodiments, a density of the tobacco granules 214 may be in a range of about 0.5 g/cm3 to
1.2 g/cm3, and preferably in a range of 0.6 g/cm3 to 1.0 g/cm3, 0.7 g/cm3 to 0.9 g/cm3, or 0.6 g/cm3 to 0.8 g/cm3. Within
such numerical ranges, a suitable hardness of the tobacco granules 214 may be ensured, and the probability of generation
of a vortex in the cavity segment 212 may increase. The vortex generation will be further described below with reference
to FIG. 9.

[0100] Also, in some embodiments, a hardness of the tobacco granules 214 may be about 80% or higher, preferably
higher than or equal to 85% or 90%, and more preferably higher than or equal to 91%, 93%, 95%, or 97%. Within such
numerical ranges, ease of manufacture of the tobacco granules 214 may be improved, and breakage of the tobacco
granules 214 may be minimized such that ease of manufacture of the aerosol-generating article 2 may also be improved.
In the present embodiment, the hardness of the tobacco granules 214 may be a value measured on the basis of KSM-
1802 ("activated carbon test method"), which is a national standard test method. Reference should be made to the
national standard, KSM-1802, for details of a method of measuring the hardness and the meanings of measured values.
[0101] Also, in some embodiments, a filling rate of the tobacco granules 214 in the cavity segment 212 may be about
80 vol% or lower, and preferably lower than or equal to about 70 vol%, 60 vol%, or 50 vol%. Within such numerical
ranges, the probability of generation of a vortex in the cavity segment 212 may increase. The vortex generation will be
further described below with reference to FIG. 9. Also, in order to guarantee a suitable tobacco smoke taste, the filling
rate of the tobacco granules 214 may be higher than or equal to about 20 vol%, 30 vol%, or about 40 vol%.

[0102] Also, in some embodiments, the tobacco granules 214 may include moisture at about 20 wt% or lower, and
preferably lower than or equal to about 15 wt%, 12 wt%, 10 wt%, 7 wt%, or 5 wt%. Within such numerical ranges,
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generation of visible smoke may be significantly reduced, and the smokeless function of the aerosol generation device
1 may be easily implemented. However, in some other embodiments, the tobacco granules 214 may include moisture
higher than about 20 wt%.

[0103] Also, in some embodiments, the tobacco granules 214 may include an aerosol-forming agent at about 10 wt%
or lower, and preferably about 7 wt%, 5 wt%, 3 wt%, or 1 wt%. Alternatively, the tobacco granules 214 may not include
an aerosol-forming agent. Within the above numerical ranges, generation of visible smoke may be significantly reduced,
and the smokeless function of the aerosol generation device 1 may be easily implemented. However, in some other
embodiments, the tobacco granules 214 may include an aerosol-forming agent higher than about 10 wt%.

[0104] Also, in some embodiments, a heating temperature of the tobacco granules 214 may be lower than or equal
to about 270 °C, 260 °C, 250 °C, 240 °C, or 230 °C. In other words, the heater part 13 may heat the tobacco rod 21 at
a heating temperature in the above numerical ranges. Within such numerical ranges, it is possible to address a problem
that a burnt taste develops due to the tobacco granules 214 being overheated. Further, this minimizes generation of
visible smoke while ensuring a suitable tobacco smoke taste, and thus the smokeless function of the aerosol generation
device 1 can be easily implemented. In more detail, while other types of tobacco materials such as shredded tobacco
and reconstituted tobacco leaves can express a sufficient tobacco smoke taste only when heated to about 270 °C or
higher, the tobacco granules 214 can express a sufficient tobacco smoke taste even when heated to alower temperature,
and thus power consumption of the heater part 13 can be reduced, and generation of visible smoke can be easily
suppressed. Also, due to such characteristics, the tobacco granules 214 may be more suitable for implementing the
smokeless function of the aerosol generation device 1 than other types of tobacco materials.

[0105] Also, in some embodiments, nicotine content on a wet basis in the tobacco granules 214 may be in a range of
about 1.0% to 4.0%, and preferably in a range of about 1.5% to 3.5%, 1.8% to 3.0%, or 2.0% to 2.5%. Within such
numerical ranges, an appropriate level of tobacco smoke taste can be ensured.

[0106] Also, in some embodiments, nicotine content on a dry basis in the tobacco granules 214 may be in a range of
about 1.2% to 4.2%, and preferably in a range of about 1.7% to 3.7%, 2.0% to 3.2%, or 2.2% to 2.7%. Within such
numerical ranges, an appropriate level of tobacco smoke taste can be ensured.

[0107] The tobacco rod 21 according to some embodiments of the present disclosure has been described above with
reference to FIG. 6. According to the above description, the cavity segment 212 may be formed by the two filter segments
211and 213, and the cavity segment 212 may be filled with the tobacco granules 214. Accordingly, itis easy to manufacture
the tobacco rod 21 in which the fall-off of the tobacco granules 214 can be minimized. Also, the filter segments 211 and
213 may be made of paper filters. Since changes in physical properties of the filter segments 211 and 213 hardly occur
even when the filter segments 211 and 213 are heated by the heater part 13, the tobacco rod 21 may be suitable for
manufacturing the heating-type aerosol-generating article 2.

[0108] Hereinafter, embodiments relating to the aerosol-generating article 2 including the tobacco rod 21 will be de-
scribed, and for clarity of the present disclosure, description of the tobacco rod 21 will be omitted.

[0109] FIG. 7 is an exemplary view schematically illustrating the aerosol-generating article 2 according to some em-
bodiments of the present disclosure.

[0110] As illustrated in FIG. 7, the aerosol-generating article 2 may include the filter rod 22 and the tobacco rod 21.
However, only the components relating to the embodiment of the present disclosure are illustrated in FIG. 7. Therefore,
those of ordinary skill in the art to which the present disclosure pertains should understand that the aerosol-generating
article 2 may further include general-purpose components other than the components illustrated in FIG. 7. Hereinafter,
the filter rod 22 will be described.

[0111] The filter rod 22 may be disposed downstream of the tobacco rod 21 and perform an aerosol filtering function.
To this end, the filter rod 22 may include a filter material such as paper, a cellulose acetate fiber, or the like. The filter
rod 22 may further include a wrapper wrapped around the filter material.

[0112] The filter rod 22 may be manufactured in various shapes. For example, the filter rod 22 may be a cylindrical
rod or may be a tubular rod which includes a hollow formed therein. Also, the filter rod 22 may be a recessed rod. In a
case in which the filter rod 22 is made of a plurality of segments, at least one of the plurality of segments may be
manufactured in a different shape.

[0113] The filter rod 22 may be manufactured to generate a flavor. As an example, a flavoring liquid may be sprayed
onto the filter rod 22, and a separate fiber having a flavoring liquid applied thereon may be inserted into the filter rod 22.
As another example, the filter rod 22 may include at least one capsule (not illustrated) containing a flavoring liquid.
[0114] FIG. 7 illustrates an example in which the filter rod 22 is made of a single segment, but the scope of the present
disclosure is not limited thereto, and the filter rod 22 may also be made of a plurality of segments. For example, as
illustrated in FIG. 8, the filter rod 22 may be made of a cooling segment 222 configured to perform an aerosol cooling
function and a mouthpiece segment 221 configured to perform an aerosol filtering function. Alternatively, in some cases,
the filter rod 22 may further include at least one segment configured to perform another function.

[0115] For reference, the cooling segment 222 may be manufactured in various forms. For example, the cooling
segment 222 may be manufactured in the form of a paper tube, a cellulose acetate filter having a hollow formed therein,
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a cellulose acetate filter having a plurality of holes formed therein, a filter filled with a polymer material or biodegradable
polymer material, or the like. However, the form of the cooling segment 222 is not limited thereto, and the cooling segment
222 may be manufactured in any other form as long as the cooling segment 222 can perform an aerosol cooling function.
The polymer material or biodegradable polymer material may be a polylactic acid (PLA) woven material but is not limited
thereto.

[0116] Also, for example, the mouthpiece segment 221 may be a cellulose acetate filter (that is, a filter made of a
cellulose acetate fiber) but is not limited thereto. The above description of the filter rod 22 may also apply to the mouthpiece
segment 221.

[0117] Meanwhile, although not clearly illustrated, the aerosol-generating article 2 may be wrapped by at least one
wrapper. As an example, the aerosol-generating article 2 may be wrapped by a single wrapper. As another example,
the aerosol-generating article 2 may be wrapped by two or more wrappers that overlap each other. For example, the
tobacco rod 21 may be wrapped by a first wrapper, and the filter rod 22 may be wrapped by a second wrapper. Also,
the wrapped tobacco rod 21 and filter rod 22 may be combined by a separate wrapper, and the entire aerosol-generating
article 2 may be wrapped again by a third wrapper. When each of the tobacco rod 21 or the filter rod 22 is made of a
plurality of segments, each segment may be wrapped by a separate wrapper. Also, the entire aerosol-generating article
2 in which the segments wrapped by separate wrappers are combined may be wrapped again by another wrapper. At
least one hole through which outside air enters or an internal gas leaks may be formed in the wrapper.

[0118] The aerosol-generating article 2 according to some embodiments of the present disclosure has been described
above with reference to FIGS. 7 and 8. According to the above description, the aerosol-generating article 2 filled with
the tobacco granules 214 may be provided. The aerosol-generating article 2 can provide a better smoking sensation
and a better sense of familiarity to a user as compared to cartridge-type products (that is, cartridge products filled with
tobacco granules) and can also reduce manufacturing costs.

[0119] Also, the aerosol-generating article 2 suitable for implementing the smokeless function of the aerosol generation
device 1 may be provided. Specifically, the aerosol-generating article 2 includes the tobacco rod 21 filled with the tobacco
granules 214, and since content of moisture and/or content of an aerosol-forming agent in the tobacco granules 214 is
significantly lower than that in other types of tobacco materials such as shredded tobacco (e.g., shredded tobacco leaves,
shredded reconstituted tobacco leaves) and reconstituted tobacco leaves, generation of visible smoke can be significantly
reduced. Further, since the tobacco granules 214 are able to express a sufficient tobacco smoke taste even at a relatively
low temperature as compared to the other types of tobacco materials, the heating temperature of the aerosol generation
device 1 may be set to be relatively low, and due to the heating temperature being low, the generation of visible smoke
can be further reduced.

[0120] Meanwhile, the inventors of the present disclosure have confirmed that, when a specific condition is satisfied,
a vortex is generated in the cavity segment 212 upon a puff, and due to the generated vortex, the plurality of tobacco
granules 214 are mixed and uniformly heated. Hereinafter, how the vortex is generated and conditions therefor will be
described with reference to FIG. 9.

[0121] FIG. 9 is an exemplary view for describing how the vortex is generated in the aerosol-generating article 2 and
conditions therefor according to some embodiments of the present disclosure. In order to provide convenience of un-
derstanding, FIG. 9 and so on illustrate only the tobacco rod 21 while excluding the filter rod 22.

[0122] As illustrated in FIG. 9, when a specific condition is satisfied, an airflow entering through the second filter
segment 213 due to a puff (refer to dotted arrows) may form a vortex in the cavity segment 212. For example, as the
airflow entering due to a puff meets the plurality of tobacco granules 214 moving in a downstream direction due to the
puff, an irregular airflow may be formed, and in this process, a vortex may be generated. Also, due to the generated
vortex, the plurality of tobacco granules 214 may be mixed well and uniformly heated. For example, as tobacco granules
214 heated more and tobacco granules 214 heated less are mixed and the positions of the tobacco granules 214 change,
an effect of uniformly heating the plurality of tobacco granules 214 can be achieved. Accordingly, it is possible to reduce
a burnt taste and enhance a tobacco smoke taste during smoking.

[0123] In a continuous research process, the inventors of the present disclosure have confirmed that the above-
described vortex generation occurs and have confirmed through experiments that the probability of vortex generation
significantly increases under the following conditions. Hereinafter, conditions for the vortex generation will be described.
[0124] First, a first condition relates to a filling rate of the cavity segment 212. This is because a sufficient empty space
should be present in the cavity segment 212 for the plurality of tobacco granules 214 to easily move and be mixed.
According to experimental results, it was confirmed that a vortex is generated well when a filling rate of the tobacco
granules 214 in the cavity segment 212 is about 80 vol% or lower, and it was confirmed that the probability of vortex
generation further increases when the filling rate of the tobacco granules 214 in the cavity segment 212 is about 70 vol%
or lower.

[0125] Next, a second condition relates to a density of the tobacco granules 214. This is because when the weight of
the tobacco granules 214 is too heavy, it is difficult for the tobacco granules 214 to move due to a puff or an airflow, and
the tobacco granules 214 may act as strong resistance to the entering airflow. According to experimental results, it was

1"



10

15

20

25

30

35

40

45

50

55

EP 4 173 495 A1

confirmed that a vortex is generated well when the density of the tobacco granules 214 is about 1.2 g/cm3 or lower, and
it was confirmed that the probability of vortex generation further increases when the density of the tobacco granules 214
is about 1.0 g/cm3 or lower.

[0126] Next, a third condition relates to a diameter of the tobacco granules 214. This is because the tobacco granules
214 may act as strong resistance to the entering airflow also when the diameter of the tobacco granules 214 is too large.
According to experimental results, it was confirmed that a vortex is generated well when the diameter of the tobacco
granules 214 is about 1.2 mm or less, and it was confirmed that the probability of vortex generation further increases
when the diameter of the tobacco granules 214 is about 1.0 mm or less.

[0127] Next, a fourth condition relates to resistance to draw of the first filter segment 211. This is because when the
resistance to draw is too low, false puffs may occur and an inhaling force caused by a puff may not be delivered to the
cavity segment212. According to experimental results, it was confirmed that a vortex is generated wellwhen the resistance
to draw of the first filter segment 211 is about 50 mmH,0/60 mm or higher, and it was confirmed that the probability of
vortex generation further increases when the resistance to draw of the first filter segment 211 is about 70 mmH,0/60
mm or higher.

[0128] The conditions relating to how a vortex is generated have been described above with reference to FIG. 9.
Hereinafter, a heating structure of the heater part 13 according to some embodiments of the present disclosure will be
described with reference to FIGS. 10 to 13.

[0129] First, a heating structure of the heater part 13 according to a first embodiment of the present disclosure will be
described with reference to FIG. 10.

[0130] Asillustrated in FIG. 10, the heater part 13 according to the present embodiment may be configured to include
an external heating element 131, and the external heating element 131 may be disposed to heat only the cavity segment
212. For example, the external heating element 131 may be disposed in a form that surrounds at least a portion of the
cavity segment 212.

[0131] In such a case, it is possible to address a problem that physical properties of the filter segments 211 and 213
change due to heat of the heater part 13 and a problem that visible vapor production (that is, the amount of visible smoke
generated) decreases due to moisture absorption by the filter segments 211 and 213. For example, in a case in which
the filter segments 211 and 213 are cellulose acetate filters, a problem that a cellulose acetate fiber melts or contracts
due to heat of the heater part 13 may occur, but this problem can be addressed. As another example, in a case in which
the filter segments 211 and 213 are paper filters, a problem that vapor production decreases in the smoking mode as
moisture absorption by a paper material increases due to heat of the heater part 13 may occur, but this problem can
also be addressed.

[0132] Hereinafter, a heating structure of the heater part 13 according to a second embodiment of the present disclosure
will be described with reference to FIG. 11. For clarity of the present disclosure, description of content overlapping with
the previous embodiment will be omitted.

[0133] Asillustrated in FIG. 11, the heater part 13 according to the present embodiment may be configured to include
an external heating element 131. Also, the external heating element 131 may be disposed to heat only the cavity segment
212 and may be disposed so that an unheated portion 215 is formed in the vicinity of a downstream end of the cavity
segment 212. For example, the external heating element 131 may be disposed in a form that surrounds portions of the
cavity segment 212 excluding the unheated portion 215 thereof.

[0134] Insuch acase, heating efficiency of the heater part 13 can be improved, and the probability of vortex generation
can also be further increased. Specifically, while the power consumption is reduced due to a decrease in a heating area
of the external heating element 131, performance of heating the tobacco granules 214 is maintained as it is, and thus
the heating efficiency can be improved. In other words, during smoking, most of the tobacco granules 214 are located
at an upstream portion of the cavity segment 212 due to gravity, and since the external heating element 131 heats the
upstream portion of the cavity segment 212 where most of the tobacco granules 214 are located, the amount of heat
substantially transferred to the tobacco granules 214 may hardly decrease even when the heating area is reduced.
Further, a temperature difference may occur in the cavity segment 212, and thus the probability of vortex generation
may increase. For example, due to a temperature difference in the cavity segment 212 (e.g., the upstream portion thereof
is heated to arelatively higher temperature), an airflow in the downstream direction may be promoted, and the probability
of vortex generation may further increase.

[0135] Meanwhile, in some embodiments, the heater part 13 may be configured to include a first external heating
element configured to heat the upstream portion of the cavity segment 212 and a second external heating element
configured to heat a downstream portion of the cavity segment 212, and the controller 12 may control a heating tem-
perature of the first external heating element to be higher than a heating temperature of the second external heating
element. Even in this case, effects similar to those described above can be achieved.

[0136] Also, in some embodiments, the heater part 13 may be configured to include a plurality of external heating
elements configured to heat different portions of the cavity segment 212 to different temperatures. For example, the
heater part 13 may be configured to include a first external heating element configured to heat a first portion of the cavity
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segment 212, a second external heating element configured to heat a second portion of the cavity segment 212, and a
third external heating element configured to heat a third portion of the cavity segment 212, and the controller 12 may
operate the external heating elements at different temperatures. In this case, since different portions of the cavity segment
212 are heated to different temperatures, an airflow inside the cavity segment 212 may become complicated, and thus
the probability of vortex generation may further increase.

[0137] Hereinafter, a heating structure of the heater part 13 according to a third embodiment of the present disclosure
will be described with reference to FIG. 12.

[0138] Asillustrated in FIG. 12, the heater part 13 according to the present embodiment may be configured to include
an internal heating element 132 and an external heating element 131. The heater part 13 may simultaneously heat the
cavity segment 212 from the inside and outside using the two heating elements 131 and 132 to uniformly heat the plurality
of tobacco granules 214. However, a specific way of implementing the heater part 13 may vary.

[0139] As an example, the internal heating element 132 and the external heating element 131 may be implemented
to be simultaneously controlled by the controller 12. Here, the two heating elements 131 and 132 may be manufactured
in a physically integrated form as illustrated or may be manufactured to have separate forms. In any case, the complexity
of a circuit configuration between the controller 12 and the heater part 13 can be reduced.

[0140] Asanotherexample,theinternal heating element 132 and the external heating element 131 may be implemented
to be independently controlled by the controller 12. For example, the two heating elements 131 and 132 may be man-
ufactured to have separate forms and may be controlled to different temperatures by the controller 12. In this example,
the controller 12 may operate the internal heating element 132 at a heating temperature lower than a heating temperature
of the external heating element 131 or may operate the internal heating element 132 only under certain conditions (e.g.,
operate the internal heating element 132 upon each puff or operate the internal heating element 132 only during a
preheating time, etc.). In this case, it is possible to significantly alleviate a problem that a burnt taste develops due to
the tobacco granules 214 being overheated by the internal heating element 132. For example, it is possible to significantly
alleviate a problem that a burnt taste develops as some of the tobacco granules 214 are heated due to being in continuous
contact with the internal heating element 132.

[0141] Meanwhile, in some embodiments, a thickness of the internal heating element 132 may be about 4.0 mm or
less, and preferably less than or equal to about 3.0 mm, 2.5 mm, or 2.0 mm. Within such numerical ranges, it is possible
to easily address a problem that the tobacco rod 21 is pushed upon insertion of the internal heating element 132 or a
filter segment (e.g., 213) is damaged due to the internal heating element 132, and the fall-off of the tobacco granules
214 through a damaged portion of the filter segment (e.g., 213) can also be minimized. For example, in a case in which
the second filter segment 213 is a paper filter and the thickness of the internal heating element 132 is thick, upon insertion
of the internal heating element 132, a problem that the internal heating element 132 is blocked by a paper material and
the tobacco rod 21 is pushed may occur. Alternatively, a problem that the second filter segment 213 is severely damaged
due to the internal heating element 132 passing therethrough and the tobacco granules 214 fall off to the outside through
the damaged portion may also occur. However, it is possible to address such problems when the thickness of the internal
heating element 132 is within the above numerical ranges.

[0142] Also, in some embodiments, the internal heating element 132 may have a sharp shape such as a semi-conical
shape. In this case, damage to the second filter segment 213 due to the internal heating element 132 and the fall-off of
the tobacco granules 214 can be minimized.

[0143] Hereinafter, a heating structure of the heater part 13 according to a fourth embodiment of the present disclosure
will be described with reference to FIG. 13.

[0144] As illustrated in FIG. 13, the heater part 13 according to the present embodiment may be configured to include
an external heating element 131 and a heat conduction element 133 configured to heat the inside of the tobacco rod
21. Here, the heat conduction element 133 may be made of a thermally conductive material and disposed to thermally
come into contact with the external heating element 131 and may serve to transfer heat generated in the external heating
element 131 to the inside of the tobacco rod 21.

[0145] In such a case, since the tobacco granules 214 are heated by conductive heat inside the cavity segment 212,
it is possible to significantly alleviate a problem that the tobacco granules 214 are overheated. Further, since only the
external heating element 131 is connected via a circuit to the controller 12, the complexity of the circuit configuration
can be reduced.

[0146] Hereinafter, a heating structure of the heater part 13 according to a fifth embodiment of the present disclosure
will be described.

[0147] The heater part 13 according to the present embodiment may use a particulate susceptor material (hereinafter
referred to as "susceptor particles") to heat the cavity segment 212 by an induction heating method. Specifically, the
heater part 13 may be configured to include an inductor (e.g., an induction coil) for inductively heating a susceptor
material, and a plurality of susceptor particles may be disposed inside the cavity segment 212. In this case, since the
tobacco granules 214 are heated as the plurality of susceptor particles are mixed with the tobacco granules 214 inside
the cavity segment 212, the tobacco granules 214 can be uniformly heated.
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[0148] The susceptor particles may be disposed in various ways. For example, the susceptor particles may be filled
in the cavity segment 212 together with the tobacco granules 214. As another example, the susceptor particles may
constitute a portion of the tobacco granules 214. For instance, by adding the susceptor particles when producing the
tobacco granules 214, tobacco granules 214 including the susceptor particles may be produced.

[0149] The heating structures of the heater part 13 according to the first to fifth embodiments of the present disclosure
have been described above with reference to FIGS. 10 to 13. The embodiments have been separately described in
order to provide convenience of understanding, but the above-described first to fifth embodiments may be combined in
various forms. For example, the heater part 13 according to some embodiments may be configured to include an internal
heating element and an external heating element which is configured to heat only the cavity segment 212.

[0150] Hereinafter, the configurations and effects of the above-described tobacco granules 214 and/or the aerosol-
generating article 2 will be described in more detail using examples and experimental examples. However, the following
examples are only some examples of the present disclosure, and the scope of the present disclosure is not limited by
the following examples.

Example 1

[0151] A cigarette having a structure identical to the structure of the aerosol-generating article 2 illustrated in FIG. 8
was manufactured. Specifically, a cigarette having a circumference of about 22 mm and a length of about 48 mm was
manufactured, and about 150 mg of tobacco granules was added to a cavity segment of a tobacco rod. Also, crepe
paper (that is, paper subjected to a crimping process) having a paper width of about 150 mm was added to manufacture
a paper filter having resistance to draw of about 70 mmH,0/60 mm (refer to Table 1 below), and the manufactured paper
filter was cut to be used as a filter segment of the tobacco rod. Also, a paper tube was used as a cooling segment of a
filter rod, and a cellulose acetate filter was used as a mouthpiece segment.

Example 2

[0152] A cigarette identical to that of Example 1 was manufactured except that paper having a paper width of about
150 mm was added to manufacture a paper filter having resistance to draw of about 70 mmH,0/60 mm (refer to Table
1 below) and the manufactured paper filter was cut to be used as a filter segment of the tobacco rod. In order to decrease
the resistance to draw as compared to Example 1, crepe paper having a lower crimping strength as compared to Example
1 was added to manufacture the paper filter.

Example 3

[0153] A cigarette identical to that of Example 1 was manufactured except that paper having a paper width of about
120 mm was added to manufacture a paper filter having resistance to draw of about 70 mmH,0/60 mm (refer to Table
1 below) and the manufactured paper filter was cut to be used as a filter segment of the tobacco rod. In order to make
the resistance to draw equal to that in Example 1, crepe paper having a higher crimping strength as compared to Example
1 was added to manufacture the paper filter.

Example 4

[0154] A cigarette identical to that of Example 1 was manufactured except that paper having a paper width of about
120 mm was added to manufacture a paper filter having resistance to draw of about 50 mmH,0/60 mm (refer to Table
1 below) and the manufactured paper filter was cut to be used as a filter segment of the tobacco rod. In order to make
the resistance to draw equal to that in Example 2, crepe paper having a higher crimping strength as compared to Example
2 was added to manufacture the paper filter.

Example 5

[0155] A cigarette identical to that of Example 1 was manufactured except that paper having a paper width of about
120 mm was added to manufacture a paper filter having resistance to draw of about 100 mmH,0/60 mm (refer to Table
1 below) and the manufactured paper filter was cut to be used as a filter segment of the tobacco rod. In order to increase
the resistance to draw as compared to Example 3, crepe paper having a higher crimping strength as compared to
Example 3 was added to manufacture the paper filter.

[0156] The specifications of the paper filters used in manufacturing the cigarettes according to Examples 1 to 5 are
summarized in Table 1 below, and the structures and specifications of the cigarettes according to Examples 1 to 5 are
summarized in Table 2.
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Table 1]
I Circumference | Resistance to draw Paper width Filter Filter . Length

Classification base wrapping

(mm) (mmH,0) (mm) (mm)

paper paper
Example 1 70
150
Example 2 50
Example 3 22 70 Crepe | \iew 60
120 paper
Example 4 50
Example 5 100 120
[Table 2]

Tobacco rod Filter rod
Classification | Filter segment Cavity Cooling Mouthpiece

Upstream | Downstream segment segment segment
Example 1 Paper (150 mm, 70 mmH,0/60 mm) Granules 150

Paper tube Acetate filter
Example 2 Paper (150 mm, 50 mmH,0/60 mg
mm)

Example 3 | Paper(120mm, 70 mmH,0O/
60 mm)

Example 4 | Paper(120mm,50 mmH,O/
60 mm)

Example 5 | Paper (120 mm, 100

mmH,0/60 mm)

Experimental Example 1: Evaluation of vapor production

[0157] An experiment was conducted to evaluate vapor production of the cigarettes according to Examples 1 to 5.
Specifically, in order to evaluate the extent to which the paper materials added to the filter segments of the cigarettes
affect the vapor production, an experiment was conducted to measure an increase in the weight of the paper material
after smoking (that is, an increase in the weight due to the paper material absorbing moisture from an aerosol or the like
generated from a liquid cartridge) and analyze components of smoke. Also, the actual amount of vapor production visible
to the naked eye (that is, visible vapor production) during smoking was relatively evaluated. The experiment was con-
ducted using a hybrid-type aerosol generation device (refer to FIG. 2 or 3) having the liquid cartridge mounted thereon
in a smoking room with a temperature of about 20 °C and humidity of about 62.5%, and the smoke for component
analysis was repeatedly collected three times for each sample, based on eight puffs per time. Average values of three
collection results are shown in Table 3 below. An increase in the weight of the filter segments shown in Table 3 was
also calculated using average values of three measurement results.

Table 3
- TPM Increase |n. weight of filter Increase |n. weight of filter Visible vapor
Classification . segment disposed upstream segment disposed .
(mg/cig.) production
(mg) downstream (mg)
Example 1 50.7 38.5 11.2 Slightly high
Example 2 46.1 28.8 12.2 High
Example 3 39.1 36.4 15.9 Moderate
Example 4 43.2 29.5 15.8 Slightly high
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(continued)
- TPM Increase |n. weight of filter Increase |n. weight of filter Visible vapor
Classification . segment disposed upstream segment disposed .
(mg/cig.) production
(mg) downstream (mg)
Example 5 321 415 16.2 Slightly low

[0158] Referring to Table 3 above, vapor production of the cigarette according to Example 2 was found to be generally
superior to Example 1. Specifically, an increase in the weight of the filter segments according to Example 2 was found
to be less (that is, the amount of moisture absorbed by the paper material was found to be less) as compared to Example
1, and visible vapor production was also found to be superior in the cigarette according to Example 2 than in the cigarette
according to Example 1. This is determined to be due to adding the paper material with a relatively lower crimping
strength in order to decrease the resistance to draw as compared to Example 1. Also, vapor production of the cigarette
according to Example 5 was evaluated to be the lowest (that is, visible vapor production was relatively low and an
increase in the weight of the filter segments was high), and this is also determined to be for the same reason as above.
In other words, during manufacture of the filter segments according to Example 5, paper with a relatively small paper
width and an extremely high crimping strength was used for the resistance to draw to be about 100 mmH,0/60 mm,
and this is determined to have affected the vapor production.

[0159] Also, comparing Example 1 and Example 3 (or Example 2 and Example 4), vapor production of the cigarette
according to Example 1 was found to be superior. This is determined to indicate that the crimping strength of the paper
added to the filter segments has a greater influence on the vapor production than the paper width of the paper. In other
words, this is determined to indicate that, even when the paper width of the paper added to the filter segments is large
(that is, the amount of added paper is large), the influence of the paper width on the vapor production can be adjusted
by decreasing the crimping strength.

[0160] Forreference, although not described above, paper with a very low crimping strength was used to manufacture
a paper filter having resistance to draw of about 30 mmH,0/60 mm, and the manufactured paper filter was cut to
manufacture a cigarette, and during the manufacture, fall-off of tobacco granules occurred intermittently. Therefore, the
manufactured cigarette was excluded when conducting the vapor production evaluation experiment according to Exper-
imental Example 1.

[0161] In summary, it can be seen that, for the filter segments of the tobacco rod, it is preferable to use moderately
crimped paper to manufacture a paper filter having resistance to draw in a range of about 50 mmH,0/60 mm to 100
mmH,0/60 mm, and it can be seen that the paper width does not have a great influence on the vapor production even
when the paper width is further increased beyond the range of about 120 mm to 150 mm.

Example 6

[0162] Tobacco granules having a size in a range of about 30 mesh to 45 mesh were produced, and the produced
tobacco granules were added with a filling rate of about 75 vol% to manufacture a cigarette having a structure identical
to the structure of the article 2 illustrated in FIG. 7. As two filter segments (e.g., 211 and 213) constituting the tobacco
rod (e.g., 21), filters made of a paper material having grease resistance (grease resistance measured according to a
3M Kit Test) of about 2 were used.

Example 7

[0163] A cigarette identical to that of Example 6 was manufactured except that filters made of a paper material having
grease resistance of about 6 were used.

Example 8

[0164] A cigarette identical to that of Example 6 was manufactured except that tobacco granules had a size in arange
of about 20 mesh to 30 mesh.

Example 9

[0165] A cigarette identical to that of Example 6 was manufactured except that tobacco granules were added with a
filling rate of about 50 vol%.
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Example 10

[0166] A cigarette identical to that of Example 6 was manufactured except that tobacco granules were added with a
filling rate of about 100 vol%.

Experimental Example 2: Evaluation of influence of grease resistance of paper material on vapor production

[0167] In order to evaluate an influence of grease resistance of a paper material added to the filter segments (e.g.,
211 and 213) on vapor production, an experiment was conducted to analyze components of smoke of the cigarettes
according to Examples 6 and 7 and measure total particulate matter (TPM) content in a smoking mode. The experiment
was conducted in the same manner as in Experimental Example 1, and the experimental results are shown in Table 4
below.

[Table 4]
Classification | TPM (mg/cigar)
Example 6 37.23

Example 7 44.40

[0168] Referring to Table 4, the TPM content of the cigarette according to Example 7 (that is, the cigarette to which
the paper material with higher grease resistance is added) was found to be significantly higher as compared to Example
6. This is determined to be due to the paper material with higher grease resistance not absorbing much moisture from
an aerosol passing through the filter segments, thus increasing the amounts of an aerosol-forming agent and moisture
being transferred. From such experimental results, it can be seen that vapor production can be increased when a paper
material with high grease resistance is added.

Experimental Example 3: Evaluation of influence of size of tobacco granules on vortex generation

[0169] In order to evaluate an influence of the size of tobacco granules on generation of a vortex inside a cavity
segment (e.g., 212), a smoking experiment was conducted using the cigarettes according to Examples 6 and 8, and an
experiment was conducted to check a degree to which the tobacco granules were agglomerated after smoking. This is
because the more the vortex is generated inside the cavity segment (e.g., 212), the more evenly the tobacco granules
are mixed, reducing agglomeration thereof, and thus the degree of agglomeration of the tobacco granules after smoking
can be a measure of the degree of vortex generation. The experimental results are shown in FIGS. 14 and 15. FIGS.
14 and 15 are pictures of the degree of agglomeration of the tobacco granules after smoking and show experimental
results relating to Example 6 (in which the tobacco granules have a size in a range of about 30 mesh to 45 mesh) and
Example 8 (in which the tobacco granules have a size in a range of about 20 mesh to 30 mesh), respectively.

[0170] Referring to FIGS. 14 and 15, it was found that the tobacco granules according to Example 8 (that is, the
tobacco granules having a larger size) were agglomerated more than the tobacco granules according to Example 6.
That is, it was confirmed that, while the tobacco granules according to Example 6 were relatively evenly spread, some
of the tobacco granules according to Example 8 were strongly agglomerated. This is determined to be due to the tobacco
granules having a larger size acting as stronger resistance to the entering airflow (e.g., due to an increase in the weight,
size, or the like of the tobacco granules, the airflow can be blocked better), thus decreasing the probability of vortex
generation.

Experimental Example 4: Evaluation of influence of filling rate of tobacco granules on vortex generation

[0171] In orderto evaluate an influence of the filling rate of tobacco granules on generation of a vortex inside the cavity
segment (e.g., 212), a smoking experiment was conducted using the cigarettes according to Examples 6, 9, and 10,
and an experiment was conducted to check a degree to which the tobacco granules were agglomerated after smoking.
The experimental results are shown in FIGS. 16 to 18. FIGS. 16, 17, and 18 are pictures of the degree of agglomeration
of the tobacco granules after smoking and show experimental results relating to Example 9 (in which the tobacco granules
were added with a filling rate of about 50 vol%), Example 6 (in which the tobacco granules were added with a filling rate
of about 75 vol%), and Example 10 (in which the tobacco granules were added with a filling rate of about 100 vol%),
respectively.

[0172] Referring to FIGS. 16 to 18, it was found that the higher the filling rate of the tobacco granules, the higher the
degree of agglomeration of the tobacco granules. For example, the degree of agglomeration of the tobacco granules
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according to Example 9 that were added with a filling rate of about 50 vol% was found to be significantly lower than the
degree of agglomeration of the tobacco granules according to Example 10 that were added with a filling rate of about
100 vol%. This is determined to be due to an empty space in the cavity segment (e.g., 212) increasing and an airflow
being promoted with a decrease in the filling rate, and the probability of vortex generation increasing as the airflow is
promoted. From such experimental results, it can be seen that it is preferable for the tobacco granules to be added with
a filling rate of about 75 vol% or lower or about 80 vol% or lower.

Experimental Example 5: Evaluation of influence of thickness and shape of heating element on degree of damage
to filter segment

[0173] Since the fall-off of tobacco granules may be accelerated with an increase in the degree of damage to filter
segments, an experiment was conducted to evaluate an influence of the thickness and shape of an internal heating
element (e.g., 132) on the degree of damage to a filter segment (e.g., 213). Specifically, an experiment was conducted
by checking the degree of damage to the filter segment of the cigarette according to Example 6 while varying the thickness
and shape of the internal heating element. The experimental results are shown in FIGS. 19 to 21. FIGS. 19 to 21 are
pictures of cross-sections of the filter segment (e.g., 213) penetrated by the internal heating element and show experi-
mental results relating to a semi-conical heating element having a thickness of about 2 mm, a cylindrical (bar-shaped)
heating element having a thickness of about 2 mm, and a cylindrical heating element having a thickness of about 3 mm,
respectively.

[0174] Referring to FIGS. 19 to 21, it can be seen that the thicker the thickness of the heating element, the higher the
degree of damage to the filter segment. From this, it can be seen that it is preferable for the heating element to have a
thickness less than about 3 mm in order to minimize damage to the filter segment and the fall-off of the tobacco granules.
[0175] Also, it can be seen that it is preferable to use a heating element having a sharp shape such as a semi-conical
shape, rather than a heating element having a cylindrical shape, in order to minimize damage to the filter segment.
[0176] For reference, it was confirmed that, when the thickness of the heating element was about 4 mm or more, the
filter segment was pushed upon insertion of the heating element, making it difficult to insert the heating element, and
the degree of damage to the filter segment further increased.

[0177] The configurations and effects of the tobacco granules 214 and/or the aerosol-generating article 2 have been
described in more detail above using the examples and experimental examples.

[0178] The embodiments of the present disclosure have been described above with reference to the accompanying
drawings, but those of ordinary skill in the art to which the present disclosure pertains should understand that the present
disclosure may be embodied in other specific forms without changing the technical spirit or essential features thereof.
Therefore, the embodiments described above should be understood as being illustrative, instead of limiting, in all aspects.
The scope of the present disclosure should be interpreted according to the claims below, and any technical spirit within
the scope equivalent to the claims should be interpreted as falling within the scope of the technical spirit defined by the
present disclosure.

Claims
1. A tobacco rod comprising:
a first filter segment;
a second filter segment disposed upstream of the first filter segment; and
a cavity segment which is formed by the first filter segment and the second filter segment and
filled with tobacco granules.
2. The tobacco rod of claim 1, wherein both the first filter segment and the second filter segment are paper filters.

3. The tobacco rod of claim 1, wherein:

the first filter segment is a cellulose acetate filter; and
the second filter segment is a paper filter.

4. The tobacco rod of claim 1, wherein a density of the tobacco granules is in a range of 0.5 g/cm3 to 1.2 g/cms3.

5. The tobacco rod of claim 1, wherein a diameter of the tobacco granules is in a range of 0.3 mm to 1.2 mm.
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6. Thetobaccorod ofclaim 1, wherein afilling rate of the tobacco granulesin the cavity segmentis about 80 vol% or lower.

7. The tobacco rod of claim 1, wherein resistance to draw of the first filter segment is in a range of 50 mmH,0/60 mm
to 150 mmH,0/60 mm.

8. The tobacco rod of claim 1, wherein:

the first filter segment includes a paper material whose paper width is in a range of 100 mm to 200 mm; and
resistance to draw of the first filter segment is in a range of 50 mmH,0/60 mm to 100 mmH,0/60 mm.

9. An aerosol-generating article that is used with an aerosol generation device, the aerosol-generating article com-
prising:

a tobacco rod filled with tobacco granules; and

a filter rod,

wherein the tobacco rod includes a first filter segment, a second filter segment, and a cavity segment which is
formed by the first filter segment and the second filter segment and filled with the tobacco granules.

10. The aerosol-generating article of claim 9, wherein the filter rod includes:

a cooling segment; and
a mouthpiece segment.
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