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(57) ABSTRACT

Disclosed herein is a pouch-shaped battery case, including
an electrode assembly, an outer coating layer, a metal barrier
layer, and an inner adhesive layer sequentially stacked with
one another, a first adhesive layer interposed between the
outer coating layer and the metal barrier layer, a second
adhesive layer interposed between the metal barrier layer
and the inner adhesive layer, an upper case and a lower case
sealed to one another by thermal fusion at outer edges
thereof, such that the electrode assembly is mounted
between the upper case and the lower case, and a gas
discharge member providing gas communication between
an inside and an outside of the pouch-shaped battery case,
the gas discharge member being disposed within a fused
portion of the pouch-shaped battery case that is formed by
the inner adhesive layer of the upper case and the lower case
being thermally fused to one another.
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POUCH-SHAPED BATTERY CASE FOR
SECONDARY BATTERIES CAPABLE OF
DISCHARGING GAS

TECHNICAL FIELD

[0001] This application claims the benefit of Korean Pat-
ent Application No. 2017-0134648 filed on Oct. 17, 2017
with the Korean Intellectual Property Office, the disclosure
of which is herein incorporated by reference in its entirety.
[0002] The present invention relates to a pouch-shaped
battery case for secondary batteries that is capable of dis-
charging gas, and more particularly to a pouch-shaped
battery case for secondary batteries including a gas dis-
charge member for allowing the inside and the outside of the
pouch-shaped battery case to communicate with each other,
which is disposed in a sealed portion formed as the result of
thermal fusion of outer edges of an upper case and a lower
case, in which an electrode assembly is mounted.

BACKGROUND ART

[0003] Secondary batteries, which can be charged and
discharged, have attracted considerable attention as power
sources for transportation means requiring high output and
large capacity, including an electric vehicle (EV), a hybrid
electric vehicle (HEV), and a plug-in hybrid electric vehicle
(Plug-In HEV), which have been proposed as alternatives to
gasoline and diesel vehicles.

[0004] The secondary batteries may be classified into a
cylindrical battery, a prismatic battery, and a pouch-shaped
battery based on the shape thereof. Among these batteries,
the pouch-shaped battery, which can be stacked with high
integration, has high energy density per unit weight, is
inexpensive, and can be easily modified, has attracted con-
siderable attention.

[0005] The pouch-shaped battery cell is a battery cell
including a battery case made of a laminate sheet, in which
an electrode assembly is mounted in the battery case.
[0006] One of the principal research projects for a pouch-
shaped battery, the outer surface of which is generally soft,
is to improve the safety of the pouch-shaped battery. A
lithium secondary battery may explode due to high tempera-
ture and pressure in the secondary battery, which may be
caused by an abnormal state of the secondary battery, such
as a short circuit in the secondary battery, overcharge of the
secondary battery with higher than an allowed current or
voltage, exposure of the secondary battery to high tempera-
tures, or deformation of the secondary battery due to being
dropped or having an external impact applied thereto.

[0007] Furthermore, in the case in which the pressure in
the pouch-shaped battery increases to a predetermined level
due to the generation of a large amount of gas during the use
of the pouch-shaped battery, a sealed portion of the pouch-
shaped battery may be vented.

[0008] Various attempts have been made to prevent the
sealed portion of the pouch-shaped battery from being
vented due to an increase in the inner pressure of the
pouch-shaped battery, i.e. to improve the safety of the
pouch-shaped battery.

[0009] Korean Patent Application Publication No. 2012-
0103206 discloses a secondary battery configured to have a
structure in which a safety film is formed on an electrode tab
such that when the temperature or the pressure in the battery
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increases, the safety film is melted in order to rapidly release
the sealed state of a battery case.

[0010] The secondary battery disclosed in Korean Patent
Application Publication No. 2012-0103206 is configured
such that the battery is prevented from exploding or catching
fire. However, the reuse of the battery is not possible.
[0011] Korean Patent Application Publication No. 2016-
0014828 discloses a venting system including a venting
device that is capable of adjusting the opening and closing
of a path in order to discharge gas out of a pouch-shaped
secondary battery. According to Korean Patent Application
Publication No. 2016-0014828, gas can be discharged from
the secondary battery, and the secondary battery can con-
tinue to be used. The venting device includes a gas discharge
adjustment unit including a main body, a stopper member,
and an elastic member. That is, additional complicated
members are required in order to vent gas.

[0012] Korean Patent Application Publication No. 2017-
0043926 discloses a secondary battery configured to have a
structure in which a gas pocket for receiving gas generated
in the battery is formed in a sealed portion of the battery as
a non-fused region. Since the gas pocket is located in the
sealed portion, however, gas generated in the battery cannot
be completely discharged out of the battery.

[0013] Therefore, there is an urgent necessity for technol-
ogy that is capable of discharging gas, generated during the
use of a conventional pouch-shaped battery, out of the
pouch-shaped battery while using the pouch-shaped battery
in the same way as previously without deforming the
external shape of the pouch-shaped battery, whereby the
pouch-shaped battery can be used continuously.

DISCLOSURE

Technical Problem

[0014] The present invention has been made in view of the
above problems and other technical problems that have yet
to be resolved, and it is an object of the present invention to
provide a pouch-shaped battery case including a gas dis-
charge member disposed in a sealed portion formed as the
result of an upper case and a lower case being thermally
fused, the gas discharge member being configured to allow
the inside and the outside of the pouch-shaped battery case
to communicate with each other such that gas generated in
a pouch-shaped battery during the use of the pouch-shaped
battery can be discharged out of the pouch-shaped battery
case through the gas discharge member.

[0015] Consequently, it is possible to prevent the sealed
portion in the battery case from being damaged due to
swelling of the battery case, which may be caused by gas
generated in the pouch-shaped battery during the use of the
pouch-shaped battery.

Technical Solution

[0016] In accordance with an aspect of the present inven-
tion, the above and other objects can be accomplished by the
provision of a pouch-shaped battery case for secondary
batteries configured to be sealed by thermal fusion in the
state in which an electrode assembly is mounted therein,
wherein the pouch-shaped battery case is configured to have
a structure in which an outer coating layer, a metal barrier
layer, and an inner adhesive layer are sequentially stacked,
in which an adhesive layer is interposed between the outer
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coating layer and the metal barrier layer in order to increase
the force of adhesion therebetween, and in which an adhe-
sive layer is also interposed between the metal barrier layer
and the inner adhesive layer in order to increase the force of
adhesion therebetween, an outer edge of an upper case and
an outer edge of a lower case are sealed by thermal fusion
such that the electrode assembly is mounted in the pouch-
shaped battery case, and a gas discharge member for allow-
ing the inside and the outside of the pouch-shaped battery
case to communicate with each other is disposed in a sealed
portion formed as the result of the upper case and the lower
case being thermally fused.

[0017] At least one of the upper case and the lower case
may be provided with a concave unit for receiving the
electrode assembly. After the electrode assembly is placed in
the concave unit, the outer edges of the upper case and the
lower case may be sealed by thermal fusion in the state in
which the outer edges of the upper case and the lower case
are located so as to face each other.

[0018] Gas, including carbon dioxide, is generated in a
pouch-shaped battery as the result of a reaction between an
electrode active material and an electrolytic solution during
normal use of the pouch-shaped battery as well as in the case
in which the pouch-shaped battery operates abnormally. In
the case in which the pressure in the battery increases due to
the gas generated in the battery, the outer edge of the battery
case sealed by thermal fusion may be vented. In the case in
which the pressure in the battery is high, the battery may
even explode.

[0019] In the present invention, the gas discharge member
is disposed in the sealed portion of the battery case such that
the inside and the outside of the battery case communicate
with each other via the gas discharge member. Conse-
quently, gas generated in the battery may be discharged out
of the battery through the gas discharge member.

[0020] In addition, the present invention is advantageous
in that no additional device is required, but only the gas
discharge member is provided in order to discharge gas out
of the battery, whereby it is possible to reduce the pressure
in the pouch-shaped battery without increasing the overall
size of the pouch-shaped battery.

[0021] Furthermore, the gas discharge member is fixed in
the sealed portion of the battery case only through sealing by
thermal fusion in the state in which the gas discharge
member is placed between the upper case and the lower
case. Consequently, no additional process of fixing the gas
discharge member is necessary.

[0022] In a concrete example, the gas discharge member
may be configured to have a structure in which the gas
discharge member is located in the sealed portion of the
battery case for allowing the inside and the outside of the
battery case to communicate with each other and in which
the overall size and shape of the pouch-shaped battery case
are not changed. For example, the gas discharge member
may be an elongated pipe-shaped member.

[0023] The gas discharge member may be configured to
have a porous structure having open type pores formed
therein. Gas may be discharged out of the battery through the
open type pores.

[0024] The inside and the outside of the battery case
communicate with each other via the gas discharge member.
In the case in which the pressure in the pouch-shaped battery
increases due to the gas generated in the pouch-shaped
battery, therefore, the gas may be discharged out of the
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pouch-shaped battery. Since the pressure in the pouch-
shaped battery is high, foreign matter is prevented from
being introduced into the battery. In addition, the pressure in
the pouch-shaped battery is maintained equal to or higher
than external pressure. Consequently, foreign matter is pre-
vented from being introduced into the battery through the
open type pores in the gas discharge member.

[0025] In a concrete example, the gas discharge member
may include a metal oxide or a metal hydroxide as a gas
adsorption material. It is possible to more rapidly remove
gas from the battery due to the gas adsorption material.
[0026] In addition, a specific gas adsorption material that
is capable of adsorbing a large amount of gas that is
generated may be included in consideration of the kind of an
electrode active material and an electrolytic solution that are
used, whereby it is possible to selectively remove gas.
[0027] In consideration of the fact that the gas discharge
member is an elongated pipe-shaped member and that the
gas discharge member is located such that the inside and the
outside of the battery case are able to communicate with
each other, the gas discharge member may be oriented such
that the longitudinal direction of the gas discharge member
coincides with the direction in which the inside and the
outside of the pouch-shaped battery case communicate with
each other.

[0028] The gas discharge member is located in the sealed
portion formed as the result of the upper case and the lower
case being thermally fused. Consequently, the sealed portion
is configured to surround the outer surface of the gas
discharge member, whereby it is possible to stably fix the
gas discharge member. Specifically, the gas discharge mem-
ber may be located in the middles of the inner adhesive layer
of the upper case and the inner adhesive layer of the lower
case, which are thermally fused, in the vertical direction.
[0029] In consideration of the fact that the pressure in the
battery is generally maintained higher than the pressure
outside the battery even though the gas discharge member is
located such that the inside and the outside of the battery
case are able to communicate with each other, the possibility
of foreign matter being introduced into the pouch-shaped
battery case through the gas discharge member is very low.
That is, the gas discharge member may prevent foreign
matter from being introduced into the pouch-shaped battery
case in the state in which the battery performs normal
operation, and may discharge gas from the pouch-shaped
battery case when the pressure in the battery increases.
[0030] The gas discharge member may be located in some
of four outer edges of the battery case. In order to rapidly
discharge gas from the battery, however, a plurality of
individual gas discharge members may be disposed in sealed
portions formed at the four outer edges of the battery case.
[0031] Consequently, the individual gas discharge mem-
bers may be disposed in the entire sealed portions at pre-
determined intervals.

[0032] In order to prevent an increase in the overall
thickness of the pouch-shaped battery case due to the gas
discharge member, the thickness of the pipe-shaped gas
discharge member may be smaller than the sum of the
thickness of the inner adhesive layer of the upper case and
the thickness of the inner adhesive layer of the lower case.
For example, the thickness of the pipe-shaped gas discharge
member may be 50% to 90% of the sum of the thickness of
the inner adhesive layer of the upper case and the thickness
of the inner adhesive layer of the lower case.
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[0033] In the case in which the thickness of the pipe-
shaped gas discharge member is smaller than 50% of the
sum of the thicknesses of the inner adhesive layers, the path
for discharging gas becomes narrow, whereby it is difficult
to rapidly discharge gas from the battery, which is undesir-
able. In the case in which the thickness of the pipe-shaped
gas discharge member is larger than 90% of the sum of the
thicknesses of the inner adhesive layers, the gas discharge
member may not be stably fixed between the adhesive
layers, which is also undesirable.

[0034] As described above, the gas discharge member
according to the present invention is disposed in the sealed
portion of the battery case without increasing the overall size
of the battery case or deforming the shape of the battery
case. Since the gas discharge member is fixed by thermal
fusion in the state of being disposed in the sealed portion, no
additional process of fixing the gas discharge member is
necessary.

[0035] In accordance with other aspects of the present
invention, there are provided a pouch-shaped battery cell
including the pouch-shaped battery case and a battery pack
including the pouch-shaped battery cell.

[0036] Specifically, the battery pack may be used as a
power source for a device requiring the ability to withstand
high temperatures, a long lifespan, high rate characteristics,
and the like. Specific examples of the device may include a
mobile electronic device, a wearable electronic device, a
power tool driven by a battery-powered motor, an electric
automobile, such as an electric vehicle (EV), a hybrid
electric vehicle (HEV), or a plug-in hybrid electric vehicle
(PHEV), an electric two-wheeled vehicle, such as an electric
bicycle (E-bike) or an electric scooter (E-scooter), an elec-
tric golf cart, and an energy storage system. However, the
present invention is not limited thereto.

[0037] The structure and manufacturing method of the
device are well known in the art to which the present
invention pertains, and thus a detailed description thereof
will be omitted.

BRIEF DESCRIPTION OF DRAWINGS

[0038] FIG.1 is a vertical sectional view showing a sealed
portion of a pouch-shaped battery case according to an
embodiment of the present invention, in which a gas dis-
charge member is disposed.

[0039] FIG. 2 is a vertical sectional view showing the state
in which the sealed portion of the pouch-shaped battery case
of FIG. 1 is thermally fused.

[0040] FIG. 3 is a vertical sectional view showing a
portion of the pouch-shaped battery case of FIG. 2.

[0041] FIG. 4 is a plan view showing a pouch-shaped
battery according to an embodiment of the present inven-
tion.

BEST MODE

[0042] Now, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings such that the preferred embodiments of
the present invention can be easily implemented by a person
having ordinary skill in the art to which the present invention
pertains. In describing the principle of operation of the
preferred embodiments of the present invention in detail,
however, a detailed description of known functions and
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configurations incorporated herein will be omitted when the
same may obscure the subject matter of the present inven-
tion.

[0043] Wherever possible, the same reference numbers
will be used throughout the drawings to refer to parts that
perform similar functions or operations. Meanwhile, in the
case in which one part is ‘connected’ to another part in the
following description of the present invention, not only may
the one part be directly connected to the another part, but
also, the one part may be indirectly connected to the another
part via a further part. In addition, that a certain element is
‘included’ means that other elements are not excluded, but
may be further included unless mentioned otherwise.

[0044] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0045] FIG. 1 is a vertical sectional view showing a sealed
portion of a pouch-shaped battery case according to an
embodiment of the present invention, and FIG. 2 is a vertical
sectional view schematically showing the state in which the
sealed portion of the pouch-shaped battery case of FIG. 1 is
thermally fused.

[0046] Referring to FIGS. 1 and 2, a pouch-shaped battery
case 100 includes an upper case 110 and a lower case 120.
The upper case 110 and the lower case 120 are configured to
have the same structure. Specifically, the upper case 110 is
configured to have a structure in which an outer coating
layer 101, a metal barrier layer 102, and an inner adhesive
layer 103 are sequentially stacked from the outside in the
inward direction, in which an adhesive layer 104 is inter-
posed between the outer coating layer 101 and the metal
barrier layer 102 in order to increase the force of adhesion
therebetween, and in which an adhesive layer 104 is also
interposed between the metal barrier layer 102 and the inner
adhesive layer 103 in order to increase the force of adhesion
therebetween.

[0047] Between the inner adhesive layer 103 of the upper
case 110 and an inner adhesive layer 123 of the lower case
120 is disposed an elongated pipe-shaped gas discharge
member 130 so as to extend through the inside and the
outside of the battery case.

[0048] In the case in which heat and pressure are applied
to the upper surface and the lower surface of the pouch-
shaped battery case 100 in directions indicated by arrows,
the inner adhesive layers of the upper case and the lower
case are melted to form a single adhesive layer 113, as
shown in FIG. 2. As a result, the outer surface of the gas
discharge member 130 may be surrounded by the adhesive
layer 113, whereby the gas discharge member 130 may be
fixed. The diameter of the gas discharge member 130 may be
50% to 90% of the height of the adhesive layer 113. The gas
discharge member 130 may be located in the middle of the
adhesive layer 113 in the vertical direction.

[0049] FIG. 3 is a vertical sectional view schematically
showing a portion of the pouch-shaped battery case of FIG.
2.

[0050] Referring to FIG. 3, an electrode assembly 240,
configured to have a structure in which a separator is
interposed between a positive electrode and a negative
electrode, is mounted in a battery case including an upper
case 210 and a lower case 220. The outer edges of the upper
case 210 and the lower case 220 are sealed by thermal
fusion.
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[0051] A gas discharge member 230 is disposed in a sealed
portion formed as the result of an inner adhesive layer of the
upper case 210 and an inner adhesive layer of the lower case
220 being melted. The inside and the outside of the battery
case communicate with each other via the gas discharge
member 230, whereby gas may be discharged from a battery
through the gas discharge member 230.

[0052] A single gas discharge member 230 is shown.
Alternatively, a plurality of gas discharge members may be
interposed between the inner adhesive layers of the upper
and lower cases in the vertical direction.

[0053] FIG. 4 is a plan view schematically showing a
pouch-shaped battery according to an embodiment of the
present invention.

[0054] Referring to FIG. 4, a pouch-shaped battery 300
includes a battery case having formed therein a concave unit
307 for receiving an electrode assembly 310, to which a
positive electrode tab 301 and a negative electrode tab 303,
which protrude in different directions, are attached. A posi-
tive electrode lead 302 connected to the positive electrode
tab 301 and a negative electrode lead 304 connected to the
negative electrode tab 303 extend out of the battery case.
[0055] Individual gas discharge members 330 are dis-
posed in a left sealed portion 311, a right sealed portion 312,
an upper sealed portion 313, and a lower sealed portion 314
of the battery case when viewed in a plan view. The
individual gas discharge members 330 are disposed at equal
intervals. Alternatively, the individual gas discharge mem-
bers 330 are disposed at different intervals. As another
alternative, the individual gas discharge members may be
disposed in the middle of the battery case in the longitudinal
direction at smaller intervals in consideration of the fact that
the middle of the battery case in the longitudinal direction
swells more than the remaining portions of the battery case.
[0056] Of course, the individual gas discharge members
may be disposed in only one of the sealed portions, or may
be disposed in only two or three sealed portions selected
from among the four seals portions.

[0057] Those skilled in the art to which the present inven-
tion pertains will appreciate that various applications and
modifications are possible based on the above description,
without departing from the scope of the present invention.

INDUSTRIAL APPLICABILITY

[0058] As is apparent from the above description, the
pouch-shaped battery case according to the present inven-
tion includes an upper case and a lower case, the outer edges
of which are sealed by thermal fusion in the state in which
an electrode assembly is mounted therein, wherein a gas
discharge member for allowing the inside and the outside of
the battery case to communicate with each other is disposed
in a sealed portion formed as the result of the upper case and
the lower case being sealed, whereby it is possible to
discharge gas from a battery through the gas discharge
member.

[0059] In addition, since the gas discharge member is
located in the sealed portion of the battery case, the overall
size and/or shape of a pouch-shaped battery are not changed,
and since the gas discharge member can be disposed in the
sealed portion of the battery case in the process of manu-
facturing the pouch-shaped battery, it is not necessary to
perform an additional process of installing the gas discharge
member.
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[0060] Furthermore, in the case in which the pressure in
the pouch-shaped battery increases during the use of the
pouch-shaped battery, gas is discharged from the pouch-
shaped battery, and in the case in which the pressure in the
pouch-shaped battery decreases during the use of the pouch-
shaped battery, gas is prevented from being discharged from
the pouch-shaped battery, which are performed repeatedly.
Consequently, it is possible to continuously use the battery.

1. A pouch-shaped battery case, comprising:

an electrode assembly mounted within the pouch-shaped
battery case;

an outer coating layer, a metal barrier layer, and an inner
adhesive layer sequentially stacked with one another;

a first adhesive layer interposed between the outer coating
layer and the metal barrier layer in order to increase a
force of adhesion therebetween;

a second adhesive layer interposed between the metal
barrier layer and the inner adhesive layer in order to
increase a force of adhesion therebetween;

an upper case and a lower case sealed to one another by
thermal fusion at outer edges thereof, such that the
electrode assembly is mounted between the upper case
and the lower case; and

a gas discharge member providing gas communication
between an inside and an outside of the pouch-shaped
battery case, the gas discharge member being disposed
within a fused portion of the pouch-shaped battery case
that is formed by the inner adhesive layer of the upper
case and the lower case being thermally fused to one
another.

2. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member is an elongated pipe-
shaped member.

3. The pouch-shaped battery case according to claim 2,
wherein the gas discharge member has open pores formed
therein.

4. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member includes a gas adsorption
material.

5. The pouch-shaped battery case according to claim 2,
wherein a longitudinal direction of the gas discharge mem-
ber coincides with an outward direction extending through
the fused portion of the pouch-shaped battery case from the
inside to the outside of the pouch-shaped battery case.

6. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member is located in a middle
part, in a vertical direction, of the fused portion of the
pouch-shaped battery case that is formed by the inner
adhesive layer of the upper case and the inner adhesive layer
of the lower case.

7. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member is configured to prevent
foreign matter from being introduced into the pouch-shaped
battery case during normal operation of the electrode assem-
bly, and the gas discharge member is configured to dis-
charges gas from the pouch-shaped battery case when an
inner pressure within the pouch-shaped battery case reaches
or exceeds a predetermined pressure.

8. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member comprises a plurality of
individual gas discharge members disposed at predeter-
mined intervals throughout an entirety of the fused portion
of the pouch-shaped battery case.
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9. The pouch-shaped battery case according to claim 2,
wherein a thickness of the pipe-shaped gas discharge mem-
ber is smaller than a thickness of the fused potion of the
pouch-shaped battery case.

10. The pouch-shaped battery case according to claim 1,
wherein the gas discharge member thermally fused within
the fused portion of the pouch-shaped battery case.

11. A pouch-shaped battery cell comprising the pouch-
shaped battery case according to claim 1.

#* #* #* #* #*
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