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(54) [Title of Invention] WOUND ELEMENT FOR NON-AQUEOUS ELECTROLYTE SECONDARY
BATTERY AND NON-AQUEOUS ELECTROLYTE SECONDARY BATTERY

(57) [Abstract]

[Problem] To provide a novel and improved wound
element for a non-aqueous electrolyte secondary battery
and a non-aqueous electrolyte secondary battery, capable
of making the thickness of the wound element more
uniform and thereby suppressing swelling of the non-
aqueous electrolyte secondary battery.

[Resolution Means] To solve the above problem,
according to one aspect of the present invention, a wound
element for a non-aqueous electrolyte secondary battery
is provided, including a strip-shaped current collector, a
current collector tab provided on the strip-shaped current
collector, an active material layer provided on the strip-
shaped current collector, and a cutout portion provided in
the active material layer, wherein the cutout portion is
formed at a position facing the current collector tab.
[Selected Drawing] FIG. 1

Zhuhai CosMX Battery Co. EX1006
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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[Scope of Patent Claims]

[Claim 1]
A wound element for a non-aqueous electrolyte secondary battery, comprising:
a strip-shaped current collector,

a current collector tab provided on the strip-shaped current collector,
an active material layer provided on the strip-shaped current collector, and
a cutout portion provided in the active material layer, wherein

the cutout portion is formed at a position facing the current collector tab.
[Claim 2]

The wound element for a non-aqueous electrolyte secondary battery according to claim 1, wherein a width
of the cutout portion is equal to or greater than a width of the current collector tab.
[Claim 3]

The wound element for a non-aqueous electrolyte secondary battery according to claim 2, wherein the
width of the cutout portion is greater than the width of the current collector tab.
[Claim 4]

The wound element for a non-aqueous electrolyte secondary battery according to any one of claims 1 to
3, wherein a difference between a thickness of the current collector tab and a depth of the cutout portion is
smaller than a thickness of the current collector tab.
[Claim 5]

The wound element for a non-aqueous electrolyte secondary battery according to any one of claims 1 to
4, wherein the current collector tab is constituted by a cathode current collector tab and an anode current
collector tab, and

the cutout portion is formed respectively at a position facing the cathode current collector tab and at a
position facing the anode current collector tab.
[Claim 6]

A non-aqueous electrolyte secondary battery, comprising the wound element for a non-aqueous
electrolyte secondary battery according to any one of claims 1 to 5.
[Claim 7]

The non-aqueous electrolyte secondary battery according to claim 6, wherein an outer packaging material
is a laminate.

[Detailed Description of Invention]
[Technical Field]
[0001]

The present invention relates to a wound element for a non-aqueous electrolyte secondary battery and a
non-aqueous electrolyte secondary battery.

[Background Art]
[0002]

With the increasing sophistication of small information devices in recent years, there has been growing
demand for higher performance, miniaturization, and higher energy density in secondary batteries. In
particular, non-aqueous electrolyte secondary batteries using a non-aqueous electrolyte solution, such as
lithium ion secondary batteries, are capable of achieving high battery voltage and therefore high energy
density, and thus research and development are being actively conducted thereon. Among these, non-
aqueous electrolyte secondary batteries in which a laminate is used as an outer packaging material and a
wound element and an electrolytic solution are housed therein have attracted attention because of their high
volumetric energy density. Here, the wound element is generally made by the following steps.

[0003]

First, an electrode laminate is produced by sequentially stacking a cathode, a separator, and an anode.
Then, the electrode laminate is wound. Then, a wound element is produced by pressing the wound electrode
laminate.

[Citation List]

[Patent Literature]

[0004]

[Patent Literature 1] JP 2003-157888 A
[Patent Literature 2] JP 2006-164956 A
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[Patent Literature 3] JP 2012-174387 A
[Summary of Invention]

[Problem to Be Solved by Invention]
[0005]

Incidentally, each electrode constituting the wound element are provided with a current collector tab. The
current collector tab has a structure that protrudes in the thickness direction of the electrode. Therefore, in
the wound element, the portion where the current collector tab is formed is thicker than other portions by the
thickness of the current collector tab. Therefore, the thickness of the wound element is non-uniform. On the
other hand, in a non-aqueous electrolyte secondary battery, stress due to expansion and contraction of each
electrode during charge and discharge is applied to the wound element. Then, when charge and discharge
are repeated, such stress is repeatedly applied to the wound element. Also, as described above, since the
thickness of the wound element is non-uniform, stress is unevenly applied within the wound element.
Specifically, a large stress is applied to the current collector tab and its periphery. For this reason, there is a
problem in that the electrode present in the periphery of the current collector tab is likely to buckle. When the
electrode buckles, the thickness of the wound element increases. That is, the battery swells. Further, when
the battery swells, gaps are formed between the electrodes, and the smooth movement of lithium ions is
hindered, so cycle characteristics deteriorate.

[0006]

Thus, in conventional non-aqueous electrolyte secondary batteries, there is a problem in that the non-
aqueous electrolyte secondary battery swells due to thickness non-uniformity caused by the current collector
tab, and cycle characteristics deteriorate. This problem is particularly pronounced when the outer packaging
material is a laminate film. That is, when the outer packaging material is a metal can, the outer packaging
material is able to curb deformation of the wound element to some extent. On the other hand, a laminate film
has lower strength than a metal can, so it is unlikely to curb deformation of the wound element. On the other
hand, Patent Literature 1 to 3 disclose art relating to wound elements, but such art cannot solve the above-
mentioned problems at all.

[0007]

Therefore, the present invention has been made in view of the above problem, and an object of the present
invention is to provide a novel and improved wound element for a non-aqueous electrolyte secondary battery
and a non-aqueous electrolyte secondary battery, capable of making the thickness of the wound element
more uniform and thereby suppressing swelling of the non-aqueous electrolyte secondary battery.

[Means for Solving Problem]

[0008]

To solve the above problem, according to one aspect of the present invention, a wound element for a non-
aqueous electrolyte secondary battery is provided, including a strip-shaped current collector, a current
collector tab provided on the strip-shaped current collector, an active material layer provided on the strip-
shaped current collector, and a cutout portion provided within the active material layer, wherein the cutout
portion is formed at a position facing the current collector tab.

[0009]

From this perspective, since the cutout portion is able to absorb (offset) the thickness of the current
collector tab, the thickness of the wound element may be made more uniform. Accordingly, by using this
wound element in a non-aqueous electrolyte secondary battery, swelling of the non-aqueous electrolyte
secondary battery may be suppressed.

[0010]

Here, a width of the cutout portion is equal to or greater than a width of the current collector tab.
[0011]

From this perspective, the cutout portion may more reliably absorb the thickness of the current collector
tab. Therefore, the thickness of the rotary element may be made more uniform. Accordingly, by using this
wound element in a non-aqueous electrolyte secondary battery, swelling of the non-aqueous electrolyte
secondary battery may be suppressed.

[0012]
Further, the width of the cutout portion may be greater than the width of the current collector tab.
[0013]
From this perspective, the cutout portion may more reliably absorb the thickness of the current collector
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tab. Therefore, the thickness of the rotary element may be made more uniform. Accordingly, by using this
wound element in a non-aqueous electrolyte secondary battery, swelling of the non-aqueous electrolyte
secondary battery may be suppressed.

[0014]

Further, the difference between the thickness of the current collector tab and the depth of the cutout portion
may be smaller than the thickness of the current collector tab.
[0015]

From this perspective, the cutout portion may more reliably absorb the thickness of the current collector
tab. Therefore, the thickness of the rotary element may be made more uniform. Accordingly, by using this
wound element in a non-aqueous electrolyte secondary battery, swelling of the non-aqueous electrolyte
secondary battery may be suppressed.

[0016]

Further, the current collector tab is constituted by a cathode current collector tab and an anode current
collector tab, and the cutout portion may be formed respectively at a position facing the cathode current
collector tab and at a position facing the anode current collector tab.

[0017]

From this perspective, the cutout portion is capable of absorbing the thickness of the cathode current
collector tab and the thickness of the anode current collector tab. Therefore, the thickness of the rotary
element may be made more uniform. Accordingly, by using this wound element in a non-aqueous electrolyte
secondary battery, swelling of the non-aqueous electrolyte secondary battery may be suppressed.

[0018]

According to another aspect of the present invention, a non-aqueous electrolyte secondary battery is
provided, including the above-described wound element.
[0019]

From this perspective, it is possible to suppress the swelling of the non-aqueous electrolyte secondary
battery.
[0020]

Here, the outer packaging material may be a laminate.

[0021]

In the non-aqueous electrolyte secondary battery according to this aspect, the outer packaging material
is a laminate. However, the non-aqueous electrolyte secondary battery according to this aspect is provided
with the above-described wound element. Accordingly, even when the outer packaging material is a laminate,
swelling of the non-aqueous electrolyte secondary battery is suppressed.

[Effect of Invention]

[0022]

As described above, according to the present invention, since the cutout portion is able to absorb (offset)
the thickness of the current collector tab, the thickness of the wound element may be made more uniform.
Accordingly, by using this wound element in a non-aqueous electrolyte secondary battery, swelling of the
non-aqueous electrolyte secondary battery may be suppressed.

[Brief Description of Drawings]

[0023]

[FIG. 1] A plan cross-sectional view illustrating a schematic configuration of a wound element according to
one embodiment of the present invention.

[FIG. 2] (a) An explanatory diagram illustrating a schematic configuration of a cathode according to the same
embodiment. (b) An explanatory diagram illustrating a schematic configuration of an anode according to the
same embodiment.

[FIG. 3] An explanatory diagram illustrating a variation of the cathode.

[Description of Embodiment for Prior Art]

[0024]

A preferred embodiment of the present invention will be described in detail below with reference to
accompanying drawings. Note that in the present specification and the drawings, constituent elements having
substantially the same functional configuration are designated by the same reference numerals, and
redundant descriptions thereof will be omitted.

[0025]
<1. Configuration of wound element>
Next, a configuration of a lithium-ion secondary battery 1 according to the present embodiment will be
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described with reference to FIG. 1 and FIG. 2. The lithium-ion secondary battery 1 is provided with a flat
wound element 1a, a non-aqueous electrolyte solution, and an outer packaging material. Note that the
present invention is, naturally, also applicable to non-aqueous electrolyte secondary batteries other than
lithium-ion secondary batteries.

[0026]

The wound element 1a is obtained by winding, in a longitudinal direction, an electrode laminate in which
a strip-shaped anode 20, a strip-shaped separator 30, a strip-shaped cathode 10, and a strip-shaped
separator 30 are stacked in this order, and then pressing the wound laminate in the vertical direction in FIG.
1.

[0027]
(Configuration of strip-shaped cathode)

As illustrated in FIG. 1 and FIG. 2(a), the strip-shaped cathode 10 (hereinafter also simply referred to as
“cathode 10”) is provided with a cathode current collector 11, a cathode active material layer 12 formed on
both surfaces of the cathode current collector 11, cutout portions 12a and 12b formed within the cathode
active material layer 12, and a cathode current collector tab 13.

[0028]

The cathode current collector 11 may be formed of any conductive material, and is, for example, composed
of aluminum, stainless steel, nickel-plated steel, or the like. A cathode current collector tab 13 is connected
to the cathode current collector 11.

[0029]

The cathode active material layer 12 includes at least a cathode active material, and may further include
a conductive agent and a binder. The cathode active material is not particularly limited as long as it is a
material capable of reversibly absorbing and releasing lithium ions, and examples thereof include lithium
cobalt oxide (LCO), lithium nickel oxide, lithium nickel cobalt oxide, lithium nickel cobalt aluminum oxide
(hereinafter also referred to as “NCA”), lithium nickel cobalt manganese oxide (hereinafter also referred to as
“NCM”), lithium manganese oxide, lithium iron phosphate, nickel sulfide, copper sulfide, sulfur, iron oxide,
vanadium oxide, and the like. These cathode active materials may be used alone or in combination of two or
more.

[0030]

Among the examples of cathode active materials listed above, the cathode active material is particularly
preferably a lithium salt of a transition metal oxide having a layered rock-salt structure. Examples of lithium
salts of transition metal oxides having such a layered rock salt-type structure include lithium salts of ternary
transition metal oxides represented as Li1xyzNixCoyAlz02 (NCA) or Li1xyzNixCoyMnzO2 (NCM) (0 <x < 1,0 <
y<1,0<z<1,andx+y+z<1).

[0031]

The conductive agent is, for example, carbon black such as Ketjenblack or acetylene black, natural
graphite, artificial graphite, or the like, and is not particularly limited as long as it is used for improving the
conductivity of the cathode.

[0032]

The binder binds the cathode active materials to each other and also binds the cathode active material to
the cathode current collector. The type of binder is not particularly limited, and any binder conventionally
used in a cathode active material layer of a lithium-ion secondary battery may be used. For example, the
binder may be polyvinylidene fluoride, vinylidene fluoride (VDF)-hexafluoropropylene (HFP) copolymer,
vinylidene fluoride-perfluorovinyl ether copolymer, vinylidene fluoride-tetrafluoroethylene copolymer,
vinylidene fluoride-trifluoroethylene copolymer, ethylene-propylene-diene terpolymer, styrene-butadiene
rubber, acrylonitrile-butadiene rubber, fluororubber, polyvinyl acetate, polymethyl methacrylate, polyethylene,
nitrocellulose, or the like; however, the binder is not particularly limited as long as it is capable of bonding the
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cathode active material and the conductive agent onto the cathode current collector.

[0033]

A single surface thickness of the cathode active material layer 12 (the thickness of one of the cathode
active material layers 12 formed on both front and back surfaces of the cathode current collector 11) is
preferably equal to or greater than a thickness of the cathode current collector tab 13, and more preferably
substantially equal to the thickness of the cathode current collector tab 13.

[0034]

The cutout portions 12a and 12b are provided within the cathode active material layer 12. The cutout
portion 12a is provided at a position facing the cathode current collector tab 13 in the wound element 1a.
That is, when a straight line is drawn passing through the center of the cathode current collector tab 13 in the
width direction and extending in the thickness direction of the cathode current collector tab 13, the straight
line passes through the cutout portion 12a. Preferably, the straight line passes through the center of the
cutout portion 12a in the width direction.

[0035]

A depth of the cutout portion 12a preferably corresponds to the thickness of the cathode current collector
tab 13. Moreover, the width of the cutout portion 12a is preferably equal to or greater than the width of the
cathode current collector tab 13. When these conditions are satisfied, the thickness of the cathode current
collector tab 13 may be entirely absorbed (offset) by the cutout portion 12a. Accordingly, it is possible to
make more uniform the thickness of the portion of the wound element 1a where the cathode current collector
tab 13 is provided and the thickness of the surrounding portion.

[0036]

Moreover, it is particularly preferable that the width of the cutout portion 12a is greater than the width of
the cathode current collector tab 13. In this case, even if positional misalignment occurs between the cathode
current collector tab 13 and the cutout portion 12a within the wound element 1a, the cutout portion 12a is
also capable of absorbing such positional misalignment. That is, even if positional misalignment occurs
between the cathode current collector tab 13 and the cutout portion 12a within the wound element 1a, the
cutout portion 12a is capable of absorbing the thickness of the cathode current collector tab 13.

[0037]

Note that depth of the cutout portion 12a may be smaller than the thickness of the cathode current collector
tab 13. In this case, the difference between the thickness of the cathode current collector tab 13 and the
depth of the cutout portion 12a is preferably smaller than the thickness of the cathode current collector tab
13. In this case, of the thickness of the cathode current collector tab 13, only the portion corresponding to the
depth of the cutout portion 12a is absorbed (offset) by the cutout portion 12a. Further, the width of the cutout
portion 12a may be smaller than the width of the cathode current collector tab 13. In this case, only the
thickness of the portion of the cathode current collector tab 13 facing the cutout portion 12a is absorbed
(offset) by the cutout portion 12a.

[0038]

The cutout portion 12b is provided at a position facing an anode current collector tab 23 in the wound
element 1a. That is, when a straight line is drawn passing through the center of the anode current collector
tab 23 in the width direction and extending in the thickness direction of the anode current collector tab 23,
the straight line passes through the cutout portion 12b. Preferably, the straight line passes through the center
of the cutout portion 12b in the width direction.

[0039]

The depth of the cutout portion 12b preferably corresponds to the thickness of the anode current collector
tab 23. Moreover, the width of the cutout portion 12a is preferably equal to or greater than the width of the
anode current collector tab 23. When these conditions are satisfied, the thickness of the anode current
collector tab 23 may be entirely absorbed (offset) by the cutout portion 12b. Moreover, it is possible to make
more uniform the thickness of the portion of the wound element 1a where the anode current collector tab 23
is provided and the thickness of the surrounding portion.

[0040]

Moreover, it is particularly preferable that the width of the cutout portion 12b is greater than the width of
the anode current collector tab 23. In this case, even if positional misalignment occurs between the anode
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current collector tab 23 and the cutout portion 12b within the wound element 1a, the cutout portion 12b is
also capable of absorbing such positional misalignment. That is, even if positional misalignment occurs
between the anode current collector tab 23 and the cutout portion 12b within the wound element 1a, the
cutout portion 12b is capable of absorbing the thickness of the anode current collector tab 23.

[0041]

Note that depth of the cutout portion 12b may be smaller than the thickness of the anode current collector
tab 23. In this case, the difference between the thickness of the anode current collector tab 23 and the depth
of the cutout portion 12b is preferably smaller than the thickness of the anode current collector tab 23. In this
case, of the thickness of the anode current collector tab 23, only the portion corresponding to the depth of
the cutout portion 12b is absorbed (offset) by the cutout portion 12b. Further, the width of the cutout portion
12b may be smaller than the width of the anode current collector tab 23. In this case, only the thickness of
the portion of the anode current collector tab 23 facing the cutout portion 12b is absorbed (offset) by the
cutout portion 12b.

[0042]

Further, although in FIG. 2(a) the cutout portions 12a and 12b and the cathode current collector tab 13
are provided on the same surface of the cathode current collector 11, naturally, they may be provided on
mutually different surfaces. Further, the cutout portions 12a and 12b may naturally also be provided on the
anode 20. Further, in FIG. 1, the cutout portions 12a and 12b are formed at the innermost peripheral portion
of the wound element 1a. That is, the cutout portions 12a and 12b are provided at positions close to the
cathode current collector tab 13 and the anode current collector tab 23. However, the installation positions
of the cutout portions 12a and 12b are not limited to this position. That is, the cutout portions 12a and 12b
may be provided at positions facing the cathode current collector tab 13 and the anode current collector tab
23 (that is, positions intersected by a straight line passing through the centers of these current collector tabs
in the width direction and extending parallel to the thickness direction of the wound element 1a). Further, as
illustrated in FIG. 1, the cutout portions 12a and 12b preferably have an opening surface facing the cathode
current collector tab 13 and the anode current collector tab 23.

[0043]

The cathode current collector tab 13 is formed, for example, of the same material as that of the cathode
current collector 11. The cathode current collector tab 13 is welded to a tip of the cathode 10 in the longitudinal
direction. Specifically, an uncoated portion where the cathode active material layer 12 is not formed is
provided at the tip of the cathode 10 in the longitudinal direction. The cathode current collector tab 13 is
provided at the uncoated portion. Further, the cathode current collector tab 13 is disposed at the innermost
peripheral portion of the wound element 1a.

[0044]

The cathode 10 is produced, for example, by the following method. That is, a cathode mixture slurry is
formed by dispersing the materials of the cathode active material layer 12 in an organic solvent or water, and
this cathode mixture slurry is coated onto the cathode current collector 11. Thereby, a coating layer is formed.
Here, the cathode mixture slurry is not applied to the tip of the cathode current collector 11 in the longitudinal
direction. That is, an uncoated portion is formed at the tip of the cathode current collector 11 in the longitudinal
direction. Further, the cathode mixture slurry is not coated on the cutout portions 12a and 12b. Note that the
cathode mixture slurry may be coated on the cutout portions 12a and 12b also; however, the coating layer
will become thinner than in other portions. Next, the coating layer is dried. Then, the dried coating layer is
rolled together with the cathode current collector 11. Thereafter, the cathode current collector tab 13 is welded
to the uncoated portion of the cathode current collector 11. Thereby, the cathode 10 is produced.

[0045]

(Configuration of anode and anode current collector tab)

As illustrated in FIG. 1 and FIG. 2(b), the strip-shaped anode 20 (hereinafter also simply referred to as
“anode 20”) includes an anode current collector 21, an anode active material layer 22 formed on both surfaces
of the anode current collector 21, and the anode current collector tab 23.

[0046]

The anode current collector 21 may be formed of any conductive material, and is, for example, composed

of copper, stainless steel, nickel-plated steel, or the like.

[0047]
The anode active material layer 22 may be any material used as the anode active material layer of the
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lithium-ion secondary battery 1. For example, the anode active material layer 22 may include an anode active
material and may further include a binder. Examples of the anode active material include graphite-based
active materials (such as artificial graphite, natural graphite, a mixture of artificial graphite and natural
graphite, and natural graphite covered in artificial graphite), a mixture of fine particles of silicon (Si) or tin (Sn)
or oxides thereof and a graphite-based active material, fine particles of silicon or tin, alloys based on silicon
or tin, and titanium oxide (TiOx)-based compounds such as LisTisO12. Note that silicon oxides are represented
by SiOx(0 =< x < 2). Further, in addition to these, metallic lithium or the like, for example, may also be used as
the anode active material. Here, the thickness of the anode active material layer 22 is not particularly limited,
and may be any thickness suitable for the anode active material layer of a lithium-ion secondary battery.
Further, when metallic lithium is used as the anode active material layer 22, a metallic lithium foil may be
laminated on the anode current collector 21.

[0048]

The anode current collector tab 23 is constituted by, for example, the same material as that of the anode
current collector 21. The anode current collector tab 23 is welded to a tip of the anode 20 in the longitudinal
direction. Specifically, an uncoated portion where the anode active material layer 22 is not formed is provided
at the tip of the anode 20 in the longitudinal direction. The anode current collector tab 23 is provided at the
uncoated portion. Further, the anode current collector tab 23 is disposed at the innermost peripheral portion
of the wound element 1a.

[0049]

The anode 20 is produced, for example, by the following method. First, a mixture of an anode active
material and a binder in a desired proportion is dispersed in an organic solvent (for example, N-methyl-2-
pyrrolidone) to form an anode mixture slurry. Next, the anode mixture slurry is formed (for example, coated)
on the anode current collector 21 to form a coating layer. Here, the cathode mixture slurry is not applied to
the tip of the anode current collector 21 in the longitudinal direction. That is, an uncoated portion is formed
at the tip of the anode current collector 21 in the longitudinal direction. Next, the coating layer is dried. Then,
the dried coating layer is rolled together with the anode current collector 21. Thereafter, the anode current
collector tab 23 is welded to the uncoated portion of the anode current collector 21. Thereby, the anode 20
is produced.

[0050]
(Configuration of separator)

The separator 30 is not particularly limited, and may be any material used as a separator in lithium-ion
secondary batteries. As the separator 30, it is preferable to use, alone or in combination, a porous membrane,
a nonwoven fabric, or the like exhibiting excellent high-rate discharge performance. Examples of the resin
constituting the separator 30 include polyolefin-based resins represented by polyethylene, polypropylene,
and the like; polyester-based resins represented by polyethylene terephthalate, polybutylene terephthalate,
and the like; PVDF; vinylidene fluoride (VDF)-hexafluoropropylene (HFP) copolymers; vinylidene fluoride-
perfluorovinyl ether copolymers; vinylidene fluoride-tetrafluoroethylene copolymers; vinylidene fluoride-
trifluoroethylene  copolymers; vinylidene fluoride-fluoroethylene copolymers; vinylidene fluoride-
hexafluoroacetone copolymers; vinylidene fluoride-ethylene copolymers; vinylidene fluoride-propylene
copolymers; vinylidene fluoride-trifluoropropylene copolymers; vinylidene fluoride-tetrafluoroethylene-
hexafluoropropylene copolymers; vinylidene fluoride-ethylene-tetrafluoroethylene copolymers; and the like.

[0051]

Further, it is preferable that an adhesive layer be formed on both surfaces of the separator 30. The
adhesive layer improves the adhesive strength between each electrode and the separator 30, and is a porous
body The adhesive layer is not particularly limited as long as it is used in non-aqueous electrolyte secondary
batteries. Preferred resins constituting the adhesive layer include polyvinylidene fluoride (PVDF)-based
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fluororesins. Examples of such fluororesins include, in addition to PVDF, copolymers of vinylidene fluoride
(VDF) and other monomers (such as hexafluoropropylene (HFP)).

[0052]

The adhesive layer containing a fluororesin is formed on a front surface of the separator 30, for example,
by the following first method or second method.

[0053]

In the first method, a slurry is produced by dissolving a fluororesin in an organic solvent such as NMP (N-
methylpyrrolidone), dimethylacetamide, acetone, or the like. Then, after coating this slurry onto the separator
30, the fluororesin is phase-separated using a poor solvent such as water, methanol, tripropylene glycol, or
the like, thereby forming an adhesive layer in which the fluororesin is made porous. In the second method, a
heated slurry is produced by dissolving a fluororesin in a heated electrolytic solution using, as a solvent,
dimethyl carbonate, propylene carbonate, ethylene carbonate, or the like. Then, this heated slurry is coated
onto the separator 30 to form a coating layer. The coating layer is then cooled to convert the fluororesin into
a gel (a porous membrane swollen with the electrolytic solution). That is, the adhesive layer is produced.

[0054]

The purpose of forming such an adhesive layer on the front surface of the separator 30 is as follows. That
is, when the outer packaging material is a laminate, expansion and contraction of the cathode 10 and the
anode 20 tend to occur due to charge and discharge. As a result of such expansion and contraction, portions
at which stress is concentrated inside the lithium-ion secondary battery 1 (the current collector tabs and their
surrounding portions) are generated, and buckling and distortion of the lithium-ion secondary battery 1 may
occur with these portions as starting points. Moreover, due to such buckling and distortion, the inter-electrode
distance between the cathode 10 and the anode 20 becomes non-uniform, thereby hindering smooth
movement of lithium ions. As a result, capacity degradation associated with charge and discharge cycles and
an increase in battery thickness become significant.

[0055]

In the present embodiment, such buckling and distortion are reduced by the cutout portions 12a and 12b;
however, by providing the above-described adhesive layer on the separator 30, buckling and distortion are
further reduced. That is, by forming the adhesive layer on the front surface of the separator 30, the adhesive
strength between the separator 30 and each electrode is improved, and it is expected that distortion due to
internal stress of the battery and non-uniformity in the inter-electrode distance between the cathode and
anode may be suppressed. When such an adhesive layer is provided on the separator 30, pressing of the
electrode laminate is preferably performed, for example, by heat pressing. This facilitates the development
of adhesive strength by the adhesive layer. The conditions for heat pressing are not particularly limited; for
example, the temperature is preferably 25 to 150°C, and the pressure is preferably 10 to 100 kgf/cm?. Even
when heating is not involved, the pressing pressure is preferably 10 to 100 kgf/cm?.

[0056]

Note that a heat-resistant filler may be added to the adhesive layer to improve heat resistance and the like
of the lithium-ion secondary battery 1. The heat-resistant filler is, for example, ceramic particles, and more
specifically, metal oxide particles. Examples of the metal oxide particles include fine particles of alumina,
boehmite, titania, zirconia, magnesia, zinc oxide, aluminum hydroxide, magnesium hydroxide, and the like.
[0057]

(Configuration of non-aqueous electrolyte solution)

The non-aqueous electrolyte solution is a solution in which an electrolyte is dissolved in an organic solvent.
The electrolyte is not particularly limited; for example, in the present embodiment, a lithium salt may be used.

Examples of the lithium salt include inorganic ionic salts containing one type of lithium (Li), sodium (Na), or
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potassium (K), such as LiClO4, LiBF4, LiAsFs, LiPFe, LiPFsx(CnF2n+1)x (where 1 < x <6, n =1 or 2), LiSCN,
LiBr, Lil, Li2SOas, Li2B10Cl10, NaClOas, Nal, NaSCN, NaBr, KCIO4, KSCN, and the like; and organic ionic salts
such as LiCF3S0s, LIN(CF3S0z2)2, LiN(C2F5S02)2, LIN(CF3SO2)(C4FeSO2), LIC(CF3S02)s, LiC(C2F5S0z2)s,
(CH3)sNBF4, (CH3)sNBr, (C2Hs5)sNCIOas, (C2Hs)aNI, (CsH7)sNBr, (n-CsHo)sNCIO4, (n-CsHg)aNI, (C2Hs)aN-
maleate, (CzHs)sN-benzoate, (C2Hs)sN-phthalate, lithium stearyl sulfonate, lithium octyl sulfonate, lithium
dodecylbenzene sulfonate, and the like; and these ionic compounds may be used alone or in a mixture of
two or more types. Note that the concentration of the electrolyte salt may be the same as that used in a
conventional non-aqueous electrolyte solution for a lithium secondary battery and is not particularly limited.
In the present embodiment, a non-aqueous electrolyte solution containing an appropriate lithium compound

(electrolyte salt) at a concentration of about 0.8 to 1.5 mol/L may be used.
[0058]

Further, examples of the organic solvent include cyclic carbonate esters such as propylene carbonate,
ethylene carbonate, butylene carbonate, chloroethylene carbonate, vinylene carbonate, and the like; cyclic
esters such as y-butyrolactone, y-valerolactone, and the like; chain carbonates such as dimethyl carbonate,
diethyl carbonate, ethyl methyl carbonate, and the like; chain esters such as methyl formate, methyl acetate,
methyl butyrate, ethyl acetate, ethyl propionate, and the like; tetrahydrofuran or derivatives thereof; ethers
such as 1,3-dioxane, 1,4-dioxane, 1,2-dimethoxyethane, 1,4-dibutoxyethane, methyl diglyme, and the like;
nitriles such as acetonitrile, benzonitrile, and the like; dioxolane or derivatives thereof; ethylene sulfide,
sulfolane, sultone or derivatives thereof; or the like, used alone or as a mixture of two or more thereof, but
the organic solvent is not limited thereto, but the organic solvent is not limited thereto. The non-aqueous
electrolyte solution is impregnated into the separator 30. Note that known conductive aids, additives, and the

like may be appropriately added to each of the electrodes described above.
[0059]

(Configuration of outer packaging material)

The configuration of the outer packaging material is not particularly limited, and any configuration
applicable to a non-aqueous electrolyte secondary battery may also be suitably used in the present
embodiment. For example, the outer packaging material may be a laminate such as an aluminum laminate.
When the outer packaging material is a laminate, it is difficult to suppress deformation of the wound element
1a. Therefore, the effects of the present embodiment are particularly pronounced.

[0060]

<3. Method for manufacturing non-aqueous electrolyte lithium-ion secondary battery>
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Next, a method for manufacturing the non-aqueous electrolyte lithium-ion secondary battery will be
described.

(Production of strip-shaped cathode and attachment of current collector tab)

The cathode 10 is produced, for example, by the following method. That is, a cathode mixture slurry is
formed by dispersing the materials of the cathode active material layer 12 in an organic solvent or water, and
this cathode mixture slurry is coated onto the cathode current collector 11. Thereby, a coating layer is formed.
Here, the cathode mixture slurry is not applied to the tip of the cathode current collector 11 in the longitudinal
direction. That is, an uncoated portion is formed at the tip of the cathode current collector 11 in the longitudinal
direction. Further, the cathode mixture slurry is not coated on the cutout portions 12a and 12b. Note that the
cathode mixture slurry may be coated on the cutout portions 12a and 12b also; however, the coating layer
will become thinner than in other portions. Next, the coating layer is dried. Then, the dried coating layer is
rolled together with the cathode current collector 11. Thereafter, the cathode current collector tab 13 is welded
to the uncoated portion of the cathode current collector 11. Thereby, the cathode 10 is produced.

[0061]
(Production of strip-shaped anode and attachment of current collector tab)

[0062]

The anode 20 is produced, for example, by the following method. First, a mixture of an anode active
material and a binder in a desired proportion is dispersed in an organic solvent (for example, N-methyl-2-
pyrrolidone) to form an anode mixture slurry. Next, the anode mixture slurry is formed (for example, coated)
on the anode current collector 21 to form a coating layer. Here, the cathode mixture slurry is not applied to
the tip of the anode current collector 21 in the longitudinal direction. That is, an uncoated portion is formed
at the tip of the anode current collector 21 in the longitudinal direction. Next, the coating layer is dried. Then,
the dried coating layer is rolled together with the anode current collector 21. Thereafter, the anode current
collector tab 23 is welded to the uncoated portion of the anode current collector 21. Thereby, the anode 20
is produced.

[0063]

(Method for manufacturing wound element and battery)

Next, the anode 20, the separator 30, the cathode 10, and the separator 30 are laminated in this order to
produce an electrode laminate. Then, the electrode laminate is wound around a winding core to produce a
cylindrical wound element. Next, the cylindrical wound element is pressed (when the adhesive layer is
present, heat pressing is preferably performed). The conditions for heat pressing are not particularly limited;
for example, the temperature is preferably 25 to 150°C, and the pressure is preferably 10 to 100 kgf/cm?.
Even when heating is not involved, the pressing pressure is preferably 10 to 100 kgf/cm?.

[0064]

Thereby, a flat wound element 1a is produced. Note that the cutout portions 12a and 12b are disposed at
positions facing the cathode current collector tab 13 and the anode current collector tab 23. Accordingly, the
thickness of the cathode current collector tab 13 and the anode current collector tab 23 is absorbed (offset)
by these cutout portions 12a and 12b. Therefore, it is possible to reduce the difference in thickness between
the portion of the wound element 1a where the cathode current collector tab 13 and the anode current
collector tab 23 are formed and other portions. That is, the thickness of the wound element 1a may be made
more uniform. As a result, strain and buckling within the lithium-ion secondary battery 1 may be suppressed,
and consequently, swelling of the lithium-ion secondary battery 1 may be curbed. As a result, improvement
in cycle characteristics of the lithium-ion secondary battery 1 may be expected.

[0065]

Next, the wound element 1a is inserted together with the non-aqueous electrolyte solution into an exterior
body (for example, a laminate film), and the exterior body is sealed to produce the lithium-ion secondary
battery 1. Note that when sealing the exterior body, the cathode current collector tab 13 and the anode current
collector tab 23 are made to protrude to the outside of the exterior body.

[0066]

<4. Variation>
FIG. 3 illustrates a variation of the present embodiment. In this variation, the cathode current collector tab
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13 is provided within the cutout portion 12a. In this variation as well, similar effects to those in the above-
described embodiment may be obtained. Note that although an uncoated portion is formed in FIG. 3, in this
variation, the uncoated portion may be omitted. Further, in this variation, since the cathode current collector
tab 13 is formed within the cutout portion 12a, when the cathode active material layer 12 is present on the
back surface side of the cutout portion 12a, there may be cases where the cathode current collector tab 13
cannot be welded within the cutout portion 12a. On the other hand, if the cathode active material layer 12 is
not formed on the back surface side of the cutout portion 12a, this portion becomes a new cutout portion.
Therefore, the total depth of the cutout portion may exceed the thickness of the cathode current collector tab
13. In this case, the thickness of the wound element 1a becomes non-uniform. Accordingly, in this variation,
a spacer may be disposed on the back surface side of the cutout portion 12a instead of the cathode active
material layer 12. The width of the spacer is preferably substantially the same as the width of the cutout
portion 12a. The thickness of the spacer may differ from the thickness of the cathode active material layer
12 on the back surface side, but is preferably substantially the same as the thickness of the cathode active
material layer 12 on the back surface side. The spacer may be composed of, for example, the same material
as the cathode current collector tab 13.

[Examples]

[0067]

(Example 1)
(Production of cathode)

A cathode mixture was made by dry-mixing lithium cobalt oxide, acetylene black, and polyvinylidene
fluoride (PVDF) at a solid content mass ratio of 96:2:2, and the cathode mixture slurry was produced by
dissolving and dispersing this positive electrode mixture in N-methylpyrrolidone. Next, an aluminum foil
current collector having a thickness of 12 ym was prepared as the cathode current collector 11, and portions
corresponding to the cutout portions 12a and 12b in the cathode current collector 11 were identified. Then,
the cathode mixture slurry was coated on both surfaces of the cathode current collector 11 to produce a
coating layer. Here, the cathode mixture slurry was not coated on the cutout portions 12a and 12b. Further,
the cathode mixture slurry was not coated on the tip of the cathode current collector 11 in the longitudinal
direction.

[0068]

Next, the coating layer was dried, and the dried coating layer was rolled together with the cathode current
collector 11. Then, the cathode current collector tab 13 was ultrasonically welded to the uncoated portion of
the cathode current collector 11. The cathode current collector tab 13 was an Al plate having a width of 3 mm
and a thickness of 60 um. The cathode 10 was produced by the above steps. Note that the areal density and
packing density of the cathode active material layer 12 were 45 mg/cm? and 3.95 g/cc, respectively, at
portions where the cathode active material layer 12 was formed on both surfaces of the cathode current
collector 11. Further, the thickness of the cathode active material layer 12 was 57 ym per single surface of
the cathode current collector 11. The width of the cutout portions 12a and 12b was 5 mm, and the depth was
57 ym.

[0069]

(Production of anode)

An anode mixture was produced by mixing a carbon material (artificial graphite), CMC (sodium
carboxymethyl cellulose), and SBR (styrene-butadiene rubber) at a mass ratio of 98:1:1. Next, an anode
mixture slurry was obtained by dispersing the anode mixture in water, which served as a solvent. Then, this
anode mixture slurry was coated on both surfaces of a copper foil having a thickness of 6 ym as the anode
current collector 21 to produce a coating layer. Here, the anode mixture slurry was not coated on the tip of
the anode current collector 21 in the longitudinal direction. Next, the coating layer was dried, and the dried
coating layer was rolled together with the anode current collector 21.

[0070]

Next, the anode current collector tab 23 was ultrasonically welded to the uncoated portion of the anode
current collector 21. The anode current collector tab 23 was a Ni plate having a width of 3 mm and a thickness
of 70 yum. The anode 20 was produced by the above steps. The areal density and packing density of the
anode active material layer 22 on the anode current collector 21 were 23 mg/cm? and 1.65 g/cc, respectively,
at portions where the anode active material layer 22 was formed on both surfaces of the anode current
collector 21.

[0071]
(Production of separator)
Polyvinylidene fluoride (KF9300; manufactured by Kureha) was added to N-methyl-2-pyrrolidone so as to
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be 5 mass%, and stirred until completely dissolved. Next, using a dip coater, the solution was applied to both
surfaces of a polyethylene microporous membrane having a thickness of 9 ym, and after coagulating in a
water bath and drying, the separator 30 provided with a layer composed of polyvinylidene fluoride (PVDF)
on both surfaces was obtained. The membrane thickness of the separator 30 after drying was 12 pm.
[0072]

(Preparation of secondary battery)

The cathode 10, the anode 20, and the separator 30 produced as described above were laminated in the
order of the anode 20, the separator 30, the cathode 10, and the separator 30 to produce an electrode
laminate. Next, the electrode laminate was wound around a winding core having a diameter of 3 cm. The
winding direction was the longitudinal direction of the electrode laminate. Thereby, a cylindrical wound
element was produced. After using tape to fix an end portion of the wound element, the winding core was
removed. Then, the wound element was compressed by being sandwiched between two metal plates each
having a thickness of 3 cm. Thereby, the wound element 1a was obtained. Upon visual observation of the
wound element 1a, the cutout portions 12a and 12b were disposed at positions facing the cathode current
collector tab 13 and the anode current collector tab 23.

[0073]

Next, the wound element 1a was inserted into an outer packaging material composed of a laminate film
having a thickness of 120 um and including three layers of polypropylene/aluminum/nylon, and the cathode
current collector tab 13 and the anode current collector tab 23 were drawn out from the outer packaging
material by heat sealing. Next, an electrolytic solution obtained by dissolving lithium hexafluorophosphate at
a concentration of 1.2 mol/L in a solvent, in which ethylene carbonate and diethyl carbonate were mixed at a
mass ratio of ethylene carbonate:diethyl carbonate = 3:7, was injected into the exterior member containing
the wound element 1a, and the remaining one side of the outer packaging material was heat-sealed under
reduced pressure to achieve a vacuum seal. This was heated between metal plates at 80°C for 3 minutes to
obtain the lithium-ion secondary battery 1 according to the example.

[0074]

(Characteristics evaluation)

A charge and discharge cycle test was performed using the non-aqueous secondary battery produced as
described above. Only in the first cycle, constant current—constant voltage (CC—CV) charging was performed
at 0.2C, charging was carried out at 4.35 V with a 0.05C cutoff, and discharge was performed by constant
current (CC) at 0.5C with a cutoff at 3.5 V. From the second cycle onward, a charge and discharge test was
performed at 0.7C using a similar method. Meanwhile, the thickness of the lithium-ion secondary battery 1
during the cycle test was measured by pressing a flat metal plate against the lithium-ion secondary battery 1
with a force of 30 g/cm?. Thickness measurements were performed after 1 cycle, 100 cycles, 200 cycles, 300
cycles, 400 cycles, and 500 cycles. The evaluation results are summarized in Table 1.

[0075]

(Example 2)

The same procedures as in Example 1 were performed, except that the cathode current collector tab 13
was welded within the cutout portion 12a. Note that in Example 2, a spacer was disposed on the back surface
side of the cutout portion 12a instead of the cathode active material layer 12. The width of the spacer was
the same as the width of the cutout portion 12a, and the thickness was the same as the thickness per single
surface of the cathode current collector 11. The spacer was made of Al. The evaluation results are
summarized in Table 1.

[0076]

(Comparative Example)

Similar procedures to those in Example 1 were performed, except that the cutout portions 12a and 12b
were not provided. The evaluation results are summarized in Table 1.
[0077]
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[Table 1]
(Table 1)
1 cyc 100 cyc 200 cyc 300 cyc 400 cyc 500 cyc

Comparative| , 41, 4.195 4.271 4.296 4.301 4.395

Example

Example 1 | 4.045 4.155 4174 4.190 4.211 4.256

Example 2 | 4.051 4.160 4.185 4.201 4.236 4.268

(Unit: mm)

[0078]

When comparing the amount of increase in thickness of Example 1, Example 2, and the Comparative
Example, the amount of increase in thickness in Examples 1 and 2 was smaller than that in the Comparative
Example. For example, when comparing the thickness at 300 cycles, the thickness in the Comparative
Example at 300 cycles had increased by 0.182 mm relative to the thickness at 1 cycle. In contrast, the
thickness in Example 1 at 300 cycles had increased by 0.145 mm relative to the thickness at 1 cycle. The
thickness in Example 2 at 300 cycles had increased by 0.150 mm relative to the thickness at 1 cycle. As
described above, in Examples 1 and 2, swelling of the lithium-ion secondary battery 1 could be suppressed
more effectively than in the Comparative Example. Accordingly, it is presumed that buckling and distortion of
the electrodes within the wound element 1a are also suppressed in Examples 1 and 2.

[0079]

As described above, according to the present embodiment, since the thickness of the cathode current
collector tab 13 and the anode current collector tab 23 may be absorbed by the cutout portions 12a and 12b,
the thickness of the wound element 1a may be made more uniform. As a result, buckling and distortion of
the electrodes within the lithium-ion secondary battery 1 may be suppressed, and consequently, swelling of
the lithium-ion secondary battery 1 may be suppressed. Moreover, since the thickness of the cathode current
collector tab 13 and the anode current collector tab 23 may be absorbed by the cutout portions 12a and 12b,
the thickness of the wound element 1a (specifically, the thickness of the portions where the cathode current
collector tab 13 and the anode current collector tab 23 are formed) is reduced. Therefore, it may also be
expected that the volumetric energy density of the lithium-ion secondary battery 1 will be improved.

[0080]

As described above, a preferred embodiment of the present invention has been described in detail with
reference to accompanying drawings; however, the present invention is not limited thereto. It is apparent that
a person having ordinary skill in the art to which the present invention pertains could conceive of various
variations or modifications within the scope of the technical idea described in the claims, and it is understood
that these also fall within the technical scope of the present invention.

[Description of Reference Numerals]

[0081]
1 Lithium-ion secondary battery
1a Wound element
10 Cathode
11 Cathode current collector
12 Cathode active material layer
12a, 12b Cutout portion
13 Cathode current collector tab
20 Anode
21 Anode current collector
22 Anode active material layer

23 Anode current collector tab
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(o011 4]

Fir, EBATOEILYOREFTFOFEIODEN, EFXATOEIIHAZTLTE I N
foo15)]

COBEBILINT, Yok, £EXTOEERIOBECRINTACERTES
e TDTW, BEFOEEXERIDVE -IKITBHENTEL, LitHh-T, 2OEHEFE
JEKERE _REMICHWVWE LT, ERKERYE _RBEMOBREZENHTZIENTES
(o016)]

¥, BEX TR, EBEE* T L, ABEBEX T L THEREN, YO RERIT., L
EFBA T CHMATIMNBEE., AMESXITICHNEAITAMNBLEOZLICERENTE X1,
foo1 7]

CTOBEARINE., Yo RERZ., CWESXITOEIRCABEE X TOET BTN
TEHCEMNTEDL, CORED, AEFOEERIVBE LT BZENTESL, LEWST
L COEREFERIFARERE _REMICAVWEZ LT, FKERE - XBBHOKERMH
TEHECENTESL,
fo0o18)

AHHOMOBESECINIE, FE{BEEFRHIAZCEERMETS, ERERYEG K
BEMHBREHEETNS,

(o001 9]
COBEARENE, JFKEREE REMOBEEZENGTLI LN TE S,
(0020]

T, REMPFTIF—FTH-TE LU

(oo21]

COBHRACX2EAREREE __REMMTE, AEMIFIIIZ—PeAE>TWSE, LI L,
COBMEICEZIEKRERE XBEMME., FTXBERTEMAZ. LT, #A¥EMNZ
IR—PFTHOTERLIEKRERE _RNBHOBEIINMFETNS,

(B OZHE]

(o002 2]

PEFHLEZESKARHCINE, o REWHES X TORETZHRIN (HKR) 5
CLEARTEZOT, BEIZFOREEZIHVE KT BHLENTESE, LEDH-T, TDHE
METEEAETHEE _REMCHVZ LT, EAkERE_RBHOBEEZNF IS L
nTED,

(B o B 3 A )

(002 3]

(M1] AHHOEBMBELFRLIBHNEZTOEBRERE RN T EHERTHE S,

(K2] (a) AEAEBEBECHEAEWMOMBEXNZ RTHBER TS S, (b)) RAEMFERE
CHRA2EMOMMBHBRERTHIK TS 5.

(R3] EmMOEREFHEZERIHAHEK TS %,

(RHEERT 22D DHEE]

(002 4]

LTFTeHRENREESRLEDDL, RAHOFBARBEOREBIC DOV THMICHMHT 5.
T, AHHEERVCEELSOT. EEMNKRA—OBEEBRPEIABREZCODVLTR
VRA—DHEENT B ILRIVEEIHAEEKBT S,

(002 5]

<1. BRFZETOEK>

R, M1 EUCRZ2ZREEIVWT, AEEBRERLGBRZVFILAA Y REM 1 OFBKIC
DVWTHHATSZ, VFIALAAF Yy _REBEH 1B, RERKOZBREF1al, FEKEREHE
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e, HEMEERASE. 8. AHEHRIVF OV LAF Y REBEMDUAOEKREREG X
BHELEHATRTESIERLEAATHE S,

(0026]

HEEHFET]I all,. HRAB2 0, HFRESL—230, HFREM1 0, RUHERKENSL
— X300 COIETHBEI W EEEEAEZETF ARAKERL, 1P ETFTHRKTLA
Lzt DTH 5,

(oo027]

(FIKIER DM

K1 EUTK?2 (a) KrdT EHiE, HREML O (LT, Hic TIEM1 0] 3T 3
)i, EEEEF1 1L, FHEEEAR1I 1 OWBmRREREINZEEEDERB 1 2. M
FEWEBE1 2HEEBEREMEYORET1 2a, 12bs, TREEBXT13EEHRD
(00238]

FEEEMEK]1 1, BEARTHINWRBEOLI>»RBOTEREL, WA, T30,
AFYULAH, KRGy PV Ay T HETHERINS., EEMEERL 1ICE., EMEEX
T13hEHING,

(o029]

EHwEmER Ll 2 ., 2HCELLEMERMERZGA, EFH L, E5HLZ2ETLHICTA
TOTH &, EREWMEHEG., VF VLA 2N BBERCRE TS LA fER
mEThHhNIFTHICEBEENT, M2, asVFEUVF YL (LCO) ., Zw LY+
Th, IRV IBUFTL, S VaANVETAITLEBEYF L (BT,
INCA] I3 E58HD, ), v ranitbrerHrBBYVF9L (LT, I'N
CM, M9 5H88H5, ). ~HUBYVFOL, VVyEBHRYVFIL, Bib=y b
Wb, BE. BieE. BT UOLENRTFLONSE, ChHOEWIEHEIR. Hi
THWHRNTE LKL, 2EBULPHAHINATE L,

(00301

EEEHMEE., FHREBTLEREMEOFMOI B, i, BEXSEIRERE T 5E
BEEBLWOUVFILIETHEZ L HELYL, COLIILBREBENBEREST 28
BeEREtWOVFILEELLTR. MIAE, Li, , , ,Ni,Co,Al,O
» (NCA) ¥/@¥Li,_,_,_,Ni,Co,Mn, 0, (NCM) (0<x<1
LO0<y <1, 0<z<1l, OxF+y+z<1) TRENZ3IXFROEBESERILDO
UF o LIENRBFLN S,

(003 1]

BHEAG., 23y vyFzr7I5v 2 (Ketjenblack) , 7¥FL2T T
7 {acetylene black)HFDOA-—KTIv s, RABH., NEEBKFT
30, FBOEENZBD3-5DL0THNERFICHEINE W,

(o003 2]

MWEAE., CHEYWERLAES T A LRI, CHEYEHECHEEGEEEAT S,
BFEAHOBBIFICHREINAT., ROV F IV LAA Y ZREMOLEBEMERICMHAE
NEHEBHNTHINELDELIBRLDOTHE-TEHATES, #flzERY) 7k F»
(polyvinylidene fluoride), Zvlk¥=zDF> (VDF) —
ANFHTINARTOELY (HFP) HESHK(K, 7Tk Fr—n—Tjlto=j

LT—7/N (par fluorovinyl ether) HEHHEK, 7y Fr
- T 70 FuxrFLly (tetrafluoroethylene) LEHMEK, 7
ke Fry—prUT7hFozF Ly (trifluoroethylene) HESGK
IFLYyTuELryYrYy (ethylene—propylene—diene) =
aHEFEK, AFL T EYLdL (Styrene—butadiene rubb
er) . 7Z7dn bV A T7E2YVrrydbL (acrylonitrile—butad:i
ene rubber) . 7ZvEIL (fluororubber) . FVEEBEZIL (
polyvinyl acetate), RUVAFLAZZYL—F (polymeth
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vyvimethacrylate) ., RUVZTFLY (polyethylene) ., =tHn
Ao —Z (cellulaose nitrate) BThHr0., ERMEMERTITETAH
BPEMEEXRLLIEZS IR TEZLOTHENE, BEHBEAAZ L,

(o023 3]

EMEDERE 1 20FEESE (FRESK 1 1OXEREICERAEINESEEEDYE
12056, —FOBOEZX) 3. BEXT130EIDLETHELHIFELL. &5
2T 130OEITLBA -THHTEHRILRFELL,

(003 4]

mhHxkEH12a, 12bid. EWMEMERLI ZHKRITILENS., MOREHL 2 ald
VERRT1I aPTERMEBEXA 713N ATEMBEIIRILNS, §hbb, EMEE
ZT7130BAMOBPLEEY ., POEBEEBEXT I 30ETHFRNIEMUIERE I W

B, COEMRE, WOREH12aNElS, FELLE, CcOBERET., OUbREFT1
2 adDEBAAMOBLERS,

(0035]

YHREH1 2 aDFEETF,. CHMEEXT130EIR -HIZTENTFELL, &5
K, o REP1 2aDBER, FWMEEXT13DBEBUETEZCEFFELL, Thb
DEEFEEINIEEC, EBMEESX T I 3O0EIRL2TYOREHL 2 aick»TH
N () TZ3, Chicky, BEETF1aD>yh, FTREBEXT13FARTLNBH
b, FTOFUOFHEDEETEINY T DIIENTES,

(0036]

THE., HREH1 2 a0iEE, EMEEXZT13OREIDRECT EHEICEFEL
W, TODBE, BEEFI aNTERES X7 1 3Ly REF1I2atDETHETH
PECKIBAETE., YU REH12all,. COLIRMBITNEELRNTZLATES
s TbbE, YO REHI 2aid, BHERET1 aNTEMEEE2T 13 YD REH1 2
a LD THNBITNNECRZEATE., FREEXAT13DOEIERNT S ENTES
fo037]

G, U REH1 2 aD0BTE, EMEBHIT13DODETLDNDPELTELI N, TD
Bh. THEEX T 130T LYOREL1 2 a0BEETOEN, THEFELXT 1 30E
TXONTVTEDTELL, TOHREG., CBEEBXT130EETOS B, YU REH1
2 aDFEIFFEINRYORET12alX->TRIN (HE) Sha, £/, b REH1
2adiid,. FMEEXT1I3DRBIHAILTELEY, COBE, EBMEEXT 130
AL, WO REFL1Z2alCHATEIHETOREIRETIINTHOREEL 2 alc k> THI (H
B) ¥ha,

(0038]

MoxrEH12biE., BREHEF 1 abv TABESES AT 23 MM T2UBICRITEND
o Thbh, AEBEEXT7230BAMOPLEZED, POEBEEEXT2IDODEEIAN
CHUTR2EREZESIWERBSG., COEBEE., UOREHF12bRNEBE, FELIE., 2D
EREZ, Y xEH12bDEHMNOPLERES,
fo039]

WHREH12bODEZZ, ABEEAXAT 2308 -HITHcEeHpFELL, 5
K, YO REFL1 2 aDEE, BABEEFTXZT23DBUETHELZ L FELYL, Thb
DEENEREENZESIC, ARESYI T 230ES2ETCHNOREH 1 2bICE>TH
I (FHFE) TEB, ¥Hic, BEETF 1 aD>5E, BREEEZ 723 RT3 E S L&
FORMOERE0EIEIOE - RTBENTES,

(0040]

Ehic, WHREMLI 2bORE., AMEEXT230REDKREEVT EAFIEKEL
W, TODEA, BRFTI aNTERMEELZ 723 REH1I2bEOMTHNBETN
WEUEBEATE. YOREH12bEF. TOEIHGMBTNELRNT A ENTES
o Thbb, YWoREF1I2biF, BRIETF 1 a NTHABEEX 723 LY 0REH L 2
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bl DHTHNEBEITNAAELEZEATEL., BEEELAT23DEIERNTHIENTES
(0041]

B, UORET1 2bDFEETE, ABEBEX T 230ETLXDNELTEEI N, TD

G, BMEERZT230FEILYORELI 2bOEETDOED, AMEELXT230E
TEONMETVCEDRFELL, TORF, BEREEXZT230REIDS B, T REH 1
2hbOEETHTETHYOREHTLIZ2HbICE>THRIN (HFEZ) b, £, UUbhREE1
2bhbDBE, AMBEEXT23DRBEDNEILTEI, TOBE, AMEEZ T2 30
S5, MHREHLI 2bICHBMITZ2HEPOEIFIIPTYOHREHELI 2blc k> THRIN (H
B) dhs,

(o0042]

¥, B2 (a) Td. YYoxREH12a, | 2bRTFCERMEEZT | 3FLEHMEEFR
11 OECEERTED., CTNLHZPHEVKEERELZEZACRUTITERVWCEREBAATH S
c El. .U RkEH12a,. 12biE, BE20KRITEEVLILELEAATHS.
Fh,. M1 TR, YorkEH12a,. 1 2bid,. BRET 1 aOBNARTREKREINT
W5, 9hhbb, YoxkEHEI2a, | 2bi3, EMEELXT 13, AEMBEX T2 31
T2 MBCRILONG, LhLADNSL, b REF12a, 1 2bDRBEBMUBEIOD
MEKENGEV, §hbb, fTokEHE12a, 12bF, EMEEXT1 3, AWE
BEXJ723cHmTaNE (§h8bbE, ChLODEEATOEBAMOBLEEL, DB
H#& ]l aREIAMECETEERPZETSME) KRIFShNERVL, £k, 1O XK
EH12a, 12bR. MIERT LS. HOEAEMEEZ 713, AfMEEZ T2
3kERMIT BT EAGFE LY,

(004 3]

EMEEXT7133, MAXEHRESEK]L 1 LABEOMETHERENS, FRESE X
713 . CWH1I0OETAMOEBICHAEINSG, BHEMICE. EM1I 0ODOEZTHMWOD
B, CHEDER I 2HhAEBREINTOVAEAVWEBRBAEREN S, CORBRTIC
EBMEFEX 713N RRIONE, T, EMEEX27 13, BREFL aDRARTS
EREINS,

(004 4]

Efm1 0. fl2E. UTOABEEIFEHEINS, §949bb, FEEDERB 1 20#
HrErERBHELRIKECOBR IR ETERAHATYV—%2EBRL, COFEEERHAS
U—%FRESBEHF1 1 LIcBT TS, chickbh, BTEPERENhE, CZT., FEE
AU —id, FREEXK]I |OETAMORRIKKEER LAV, §habb, EHRETK
11 OETHAORBECRKEFTEERT S, £, EBEFHAFTV—F. b REIF1
2a. 12bici@BTLAEV, . YOREHFE12a, 1 2bRKLEEEHATY—%
BLILTEEWVWY, OB Lo BIENIE KD, DP0WT, BIBEZE®RT S, DL
T, ERLEBEIBA ERESER]I 1L CFEEST S, 0%, FHESK1 1OXSE
APICCEWEEBEXY T 1 35BET S, chickb, Elm1 OBV ERENS,

(0045]

(ABRUCEBEERX 7T OBK)

K1EUE?2 (b)) RISk, HRAMWM2Z2 0 (LT, Bic TAE20) 28T 5
ik, AEEEAZ2 1L, AEEEAZ lOEEMRKERINW-ABTEDEB2 2 2, A
EEXT 232,

(0046]

BERMEEAK2 13, EEATHINLREBEOE RLOTLERL. fAE., H., A5 1L A
W, RUZw T LA FEHETEREINS,

(004 7]

EREMEEZ 2E. VFOLAF Y RERIOBEREWEBLLTHHEEIAEZ LD
THhiE, P0EIy B0 THE-2TE IV, fIZE. ABEDEE2 2R3, AGBEDHE
BH, BEAEESKBAATVTEE WY, BEEWMELR., flAE, EHEYE (ANEEH
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REEH, ABRRERABHLEORBERSY. NERRZHELIERARKRSE) . 7M1 %
(S1) LA EAX (Sn) LR ZTALOBIEMORKNTEENEMHELORS
ITABL LB ARXDHETF. "M RELLRAXZEEAHBELEEG®, BLTL i
s Tig 0, , 508IEFE2Y (TiO,) RILEYWEHEEZERNTILNITED, &b,
TAZOBEEHME., Si0, (0=x=2) TRENB, T, AREYWHLLTE, C
hooftiic, AIZE&BYVFYLEEMAHT ACLATES, CCT, AAEMERB 2 2
DEXERFEHFHEINT, VF VLML Y _REMOABMEDERISIEIL2EETHNE
v, ¥, ABAEWEE2 2L LTEBYVFVLERAVABE., AMEENK2 liceR
VFoLfFzERNER Y,

(00 48]

BlREEX 7230, FIATABESAR 2 | CtABEOMETHKRINSE, ABEE X T
23, A2 0DREATMOERKEERIND, BENIKE, AB2 00RE T ADRE
M, AREWEEBE2 2HERINTVARVEBRBPIERENSE. TORBHITICA
BMEBXT723/RIoNs, T, ERMEEZT7 231, BEERTF1 aDRAABTIC
BEETND,

(0049]

Az ol,. A, MTORFBLLIVHFEINSG, 7. ABEMESLTCHEESN 2
YOG TRGLEEDZ, AREER (MXEN - AFIV—2 ¥V FY) KoHE
EA3TLTHAMGH ATV —RERT S, X2, ABEHAAZV—2AMBEENKR2 1 R
R (MAR3BIL) §3CLT. BIBEZEHR TS, 22T, EWMSARAS Y —I3, AWM
REFEZ2IOREETHMOAERCBBHR LAY, Thbb, AREEHFRZ 1ORTHAMWDE
WMICABHHEZERT S, DVWT, BIBZERT S, DT, ERLEBRIBZAESE
BHRZ1IELLCERT S, TOHK, ARBEERZ2 | ORBEMAMICABMERERXT 23 %2%
Hda, Chickh, A2 0MEFHEINS,

(0050]

(/8L — X DD

RL—F3 0. FEHEEZNT, VFITLAA Y XREHOLIL—22 LTHEH
ENBZ3L0THNE., EDE5L88DTHh->TELE LV, EAL—X30&LTH., Bh
BRNEREETRISLERLPAETEE, FHSIZVEAHHTE LN HFELL, 8
L—230%2#RkdsiEe LT, lZEFVZFLY (polyethylene)

KD ¥ly (polypropylene) BRfREENZREVALT ¢~
lyolefin) %#iflgs. FVLFL 7L T7%L—F (Polyethylene
terephthalate), RUTFL7TLT7ZL—F (polybuty
e terephthalate) BERETNZHRIVIZATIL (Polyes:t
ZME., PYDF, ZvfkEZUF Y (VDF) —~"*9ultnson¥lLr (HF P)
HBEEK, 7wk Fry—NR—Int ol —F (par fluorovi
nyl ether) HEAHK., 7okt )Fry—Fr5 70402 FL Y (tetr

n
l en
er)
F
0

afluoroethylene) #EGHF, Z7vi{k€VFr—-r0 7040 FL
(trifluoroethylene) #EBG&EK, vkt VFr-—7itorsFL
»{(fluoroethylene) HEELGHK, 7y k€ VFr—FH 70407k
P (hexafluoroacetone) HESHE, 7k Fr—xzFLr (
ethyle

Bk, Tyt zuvFry-—rU0 At YOELY (trifluor propy
lene) £EAHK, Z7vibkCVFr—F 570 F0LFL Y (tetr
roethylene) —~"F¥I7ldnr ol (hexafluoropropy
lene) HEAHK, JvifkeVFr—xFL ¥ (ethylene) —7+37)b%
HLFlL¥v (tetrafluoroethylene) HESG®KZERTLZIELENTE
%5

(0051]

Fh,. XL —2300mAICE. BEEAMAEREN LS EAFI L, EEBR. &

=~

ne) XEEHGHEK, Tyt Frr—So¥lY (propylene) i
0
t afluo
r
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BFERWEENAL—R300oEENZ2PALEIBEZLDTHD, BLBHKER>TVSE, #E
Bk, FEkERE _XBhefHI 20T N ERCHBI AL, BEEBEBKRT
2 EFLVEEELLTER, KV T7w{btE=Z0DFYy (PVDF) 207 v ZfEFRBIF SN
B, &S5 T7vEMBELTE., BIAEX, PYDFOM, 7vike=25> (VDF
) LMIOBER (AFH T AARTOELY (HFP) F) LOHEEKZIIET LN S

(o005 2]

TwELRBREESCESER., AIZAEUTOBE 10 REEERIE2OHFEIR XD ESL
—Z30O0ERMICERENB.

(005 3]

W1OHETE. NMP (N—AF)LEQ) RY) . YAF L7 T7IF, 7 bV
(acetone) ¥OFBBENRRE T v EBBEZBERIYLILTAIYV— (s lur
ry) ZE8MTE, FLT, SOAS)—2ESAL—X30BIHE. k., A% /—,
PO L ) a— L EOHBREFHOT Y v EBMEZH B ISS LT v EMH
BESAELET R EBEBAZERT S, B205ETR., 7vEHBEYAFLI—R R
— k., THELYA—RE—F, TFLUVA—FREX— | EEBHETI2MABTRBPICTE
BERIZ3LTMBARASY—%2EHTZ, FLT,. TOMBAST)—F L —23 0K
BI4H5C L THRIBRENT S, 2L T, BILBRZGHATAHI LT, Vv EBEZ T I
(BB CTHEMLEZSILEE) LEBIE S, 7hbb, BEEEBEEHT 5,

(005 4]

COEIEBEBEEZEEAL—-F300XHERLERTABESEIUTOEEYTHES., Tk
bbb, NEMPIIX—PLA2E5, RMELCMHFE>TE®E] 0. AW 2 00 EINHE
BrOXgT, TLT, COEIAFEENHKOMBE, VFI LAY T RE 1 AFTOK
NWPEFTEHy (REXTRTFORAH )Y DEL, FrERAELTVF VLA
_XRBEBM1IOER, DABPELCLEANLE, THIK, BR., AR ELB LI
EHh,. ER1O0. BEEBZ20MOBEBEENTE A0, VFOLAAVYDODAL-XEE
FAgTronsd, COMBE, ARBEY A 7IVRKESRABLHEREREROEMMPEZIC A
>TLEI,

(0055]

AEMIEETIE., TOXIHER., EAEYOREH1I 2a,. 1 2bRRE>THRET S
W, FPHEEEE AL —X30ICHFIBELT, BR, EANEORCEREINS, T4
bbh, BEBZLAL—F300KRMICERTAIET, AL —Z%30LBEMEDE
HhAPMET 20T, BEHONBIEHCEI2DMA, FABMOBRMEBEEN R -k 3
CEEMBTHCEHMBTES, COLSRBESESBEESAL—-X30RIEBE. &
BMEBEOTL AR, AR e—FTLARRE>TITDRBZCENRFELYL., ThiTk-
T, BEBLEDZEENIPHRHELLITES, b— b LADEBFRBIEHBEI A ZLHY
LBz, BEER25~150C, EAB10~100kgf // cm? THBEZLHKE
L, MBAEMEDLDEVEATH->TE, 7LAOENR10~100kgf . cm? THh
LT EHEFELWL,
fo056]

TH, BEECE, VFUOLAAYIREHN 1 OWBAESErR LTSI, WAED
A4 T—FFEMLTE LV, WEAE 72—, FlZELS Iy Z7RTTHED, I hEEKDY
ik, 2REBtYR FTH3. EEBEHMEFELTR. MIZET7TLVIF, X—=T A1k,
FHRY,. VAT, PRV, BIEES., KRBT NVIT L, KBS TR
LEOHMBFIETLNS,

(o005 7]

(FEKEREBE DA

FERKEMRBBAHE., EMETARBHCAMEIYEBRTHS. EREIRICEESQ
.M. AEBEBETR. VFOLERFHTZIENTES, VFU7LEBELTIH
.HxzE., Licl1O,,. LiBF,, LiAsFg, LiPFg, LiPFgz_, (C
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1), (HL, 1 <x<6, n=1lo0or2), LiSCN, LiBr, Lil
,SO0,, Li,B,,C1,,, NaCl0,, Nal, NaSCN, NaBr
10,4, KSCNFDOUF YL (Li) ., FrUDTA (Na) ££i@ZAV 7L (K
HMErgEMHBAE, LiCF,S5S0,, LiN(CF,S0,) ,, LiN (
5 S0,) ,. LiN(CF,50,) (C,FgS0O,). LiC (CF, SO
4, LiC(C, FysS80,) 4, (CHy) ,NBF,, (CH,) ,NBr, (
H,) ,NCc10,, (C,H.,) ,NI1, (C,H,) NBr, (n—C, Hg
NC1O,, (n—-C,Hyg) NI, (C,Hs) 4y N—-maleate, (C,
) ) N—-benzoate, (C,H;) ,N—-phtalate, AF7UINAN
K@U FIL (stearyl sulfonic acid 1ithium)., &
GFNWVANRYBIVFTL (octyl sulfonic acid). FFyilxy
BLANKRBUVF 75 {(dodecyl benzene sulphonic ac
id) FOEBAFVESHBTON, Thoor A EbaEMERM, H20VIE2EH
UEBBLTHWRCLPRARETHS, 2B, EMEEOBEER., ROV F UL TRE
MTHAETNZIEAERBREAZTEL, FHBERyw, *ERABEETE. @4k UF
v LLEY (EME®E) #20. 8~1. dmo |l /LEEORETEE IS RIEKRKERE
ZHEHT LN TES,

(005 8]

¥, EEBEELTE. fIAE, Yol ryh—Fx—bh (propylene ¢
arbonate) ., ZFLryI—REx—r (ethylene carbonate)
I7FLrA—-FRE—~F {(ethylene carbonate). ZuoprFLrAh
—KRE2—F (chloroethylene carbonate). €LY —RX
—hr(vinylene carbonate) FO0EKKETATIL (ester)
cy —7Fus s (butyrolactone) ., y -3 r2 (vale
rolactone) FORBRIATIUE,, VAFLI—REx—hF (dimethyl
carbonate) . YrFilh—Fxr—Fr (diethyl carbonate)
EIEIFNAFILA—RREr—F (ethyl methyl carbonate) HFDH
KAHA—REx—r+H ., FBAFNL (methyl formate) . EfEAFI (me t
hyl acetate), B#BAFIL (butyric acid methyl).,
M#ErF) (ethyl acetate). 7oL EEZFIL (ethyl pro
pionate) BFBOHKZAFINE, 77 PFurr7o> (Tetrahydrofu
ran) ¥E3Z0OFEEHR 1, 3 VA FYry(dioxane) . 1, 4-VAFY
YA{dioxane) . l, 2-YArFryrrixYy (dimethoxyethane)
1, 4a=-YT7brEvrary {(dibutoxyethane) . AFLIYFTIFI AL (m
ethyl diglyme) H%Dxr—5)l (ether) B\ 7LF=FVI (ace
tonitrile) ., NyYzZbrUl (benzonitrile)FDOZFVIJ (n
itrile) B :YFFVF (Dioxolane) ERR3FOFEER . ZFL R
W74 F (ethylene sulfide)., ANVEKFTY (sul folane).
ANWEY (sul tone) FRBZOFEERFOEMTLEIEZNS 2BULOEGWH
EBFBHCLPTEZD, ChHREEEINSLDTEAEVL, FREMREBHRIEZ. 3L
— A3 0ILBREND, BB, LAHOBEBICE., 2MOEEHA. FAHAEFELET A
TH &,

(0059]

(S ZE O

NEMOBREIFTICHBREIAT, FREFE-_REMCEATRELZLED Th NI R E M
HERTLHFECHEATRTLS, AIZE, AEME, 7TVEI53IX—-PEDITIX—-LFT
HoTEE, NEMDPIIA—rLRBEE. AEHEEHET1 a DBIKEZ HH
LS, LEN->T, AEBEBICISURIPIFICHFLEHNS,

(006 0]

<3, HKREREVFILAZ Y ZRBHOBES %>

n I
, L
K
D

2
1
. C
) 1
F

(@]
St

= R

2
4
5

10

20

30

40

50



(11) JP 2016-122628 A 2016.7.7

R, EKEREVF T LAL Y - REBEHOBMBERIELCDVTHMHAT 5.

(HREBOMFHEETCHEBX 7O D F13)

EfmL o, flAE., DToAgicloffllEnsg, #hbb, EEEMEREL1 20M
BAEERBBAEEEIKCTH IR CERBEHAASY—-2EHRL. COEHEEHAS
VU—REREEHFXK1 1 FIcBETETE, chlcth, BITEPERENSE, 2T, FEE
BlAZU—i3, CHEBEEK] 1 OBETHAAORBREIER LAV, §hbb, CHRESEK
11 OREEAMOERBICABEATEEKRT S, £, EBEHAS)—EF. YYbREHF1
2a, 1l2blkEBILAEV, KB, YYoREH12a, 1 2bKEERMBAAST Y —%
BTLTEEREVWD, O IHEBTITEIEI RS, DWT, BIRFPEHBRIT S, DL
T, ERLEBIEEACHESERI 1 LLPKTEET S, TOH, EHESEEK]I 1 OXE
M EWEBEX T 1 32EETS, Chickb, THE1 0P EMINS,

(o006 1]

(HREBMOMFERUTCESZE TORD )

(o006 2]

BE20E ., Bz, UTohAErk v EHIIE, 7. ABEDEB I UEZH 2
HMEDEATEALEED:R, BHBBE (MIAEN-—RAFL—-—2-EnV Fy) KO8
B3 L THARBGHAIASU—Z2EKT S, X, ABSH AV —F2AEESZTHK2 1 EIC
El (FlzEd8T) 9328 C. BIBEER TS, TCT, EMARHAZTV -3, AWM
EEBERZ2 1OETAMOAHCEER LAY, §h8bb, AMEEHR2 |lOETABRDE
MICAKBHREEERT D, DWT, BIERZEMT S, DVWT, ERLEBIER AGME
BEHEZ2 I L LORERET S, TO%, AWMEEE 2 1 OKRBERBICAMERL T 2 3 514
Bd b, chickb, aamz2 OV FEEINS,

(o006 3]

(BEORTFRUTEHOHEF L)

DWNWT, W20, ESL—R30, EM10, RUENRL—X3 02 CDIETHEET
B THEEBEEAZEHN TS, DT, EHEEBAREEZTRICEEDT AR C2ET. AfF
KROBREFZHELET L, D20VT, HEKOBREFETLAT S (EEBIEHRAT 518
FILEEE— T LRAZHFSTEFHFFLYY . E—FFLAOEBRRBIEHEZ L ZLD
HlzE, HEE25~150C, FAR10~100kgf . cm? THBEMVFE
L, MBREHEDLEVEETH>TE., 7LAODEAF10~100kgf cm? Th
BT ENHFELY,

(006 4]

Zhicky, REROEBRERIZT 1 aZ TS, B, FHEEL2T 13, ABEEH
T23kNmITEUBECEIORESLI 2a, 1 2bHBEHBEIhhTVWSE, LENST.,
hooWbREHE12a, 1 2blCk-TERESX T 13, ABEEXT230EEH
U (B 2hd, LT, BHEFLI aD> b, EMEEFEX>T 13, ABREE X
T23NhERIhEZHDTE, MOBRTEDETOERERBIZICENTEE, $5bb,
HZRET1 aDETELIIE KT BENTES, COBRE, VFUOLALT Y REM
THOUT A, BEEZINRIT S TE, COVTR., VFILLAL B 1 ORER
FMZ5LRNTEE, TOHER, VFILAFT Y XEB R 1OV A 7L EEONRENH
BTES,

(o006 5]

DNT, BEZETF 1 a2 KERBEL LN EERE (W2E3IF2—F7400) I
Al HEKEHILTRET, VFILAAA 2 REM1 ZF-HTS, BB, AEAEE
HIEd 5B, EREEXT 13, ABREBX T2 32N EHhOoNBIIEREETES,
(006 6]
< 4. BEH>

MAKARBREOEEN EZrRT., COEEHNTE., EMEEX T 1 3INTHREH 1
2aNic#EIIENS, COEEHTLELALEEHERESRKEODENELINSE, K5,
H3TRABGHEPEREINTVWEH, COEERATER, RBAEHEI AL TE LV, £

10

20

30

40

50



(12) JP 2016-122628 A 2016.7.7

AEER TR, ORELL 2 aNCERHEERTIIBEREINEZDT, YHREH
l2a0ERBACEREWERE1 2HAGFETSEEG. EHEEX 71320 REH1 2
aNECBEETERVWEA DD, 20—K, YoREF12a0EmAK EEmEYEHE 1
2EERLEGEVWE, COMIFHEZNORERERSZ, TOH, YO REBOEESE
MIEMEEX T 1 3OEFETEAZIZBAVH3, COBEG, BEAKET1 aDEIHNRY—
K-> TLED. TTT, AEEHTE. NOXREH1 2 a0 EmEMICEMEDEB 1 2
DRHBHEAR—BEZEEBEBLTE LIV, ARXR—FODERZITYHIXREHL1 2 a0BFBEBE T
HHI2CLAFELY, ARN—VOETE, EMAlOEREMEE I 20RTLELZ-> T
TERVWH, ERHOEHIETHEREL 20 EBEA—~TH2 WA HFELL, ARN—
., FIZECEHWEEZR T I 3ERICHMETEREIANE L L,

[ 5= 6 1 ]

(o006 7]

(EHEf 1)

(I % o F 5L

IR EBYFTL, TEFLYTSy s, R T7wi{kEZ)FY (PVYVDF) ZEE
TOBEENR96 2 2THERERTACELTERMMESHZERL., COEHEFEZN— X
FNLEQY FUVRCEBRIMEELTETERBGHAIV—EFMLE, DVWT, B& 1
2emOTINVIEEBERFPEHEEBEER]I 1 LTHEL, EMEEEKI 1O35, Yok
#EM12a, 12b¢hdTnENELL, TLT, EMEAASIV—%2EMEERKRL 1
DHEICETIIZC T, BIBRAMEMLE, CCT,. Yo REH12a., 1 2bIKKRE
BMEAHATU—-EBL LA, S, EMEEFEI 1OETHAMOEIRICE EM®SH
A5V —RBTLEMD 2,

(o006 8]

DNT, BIBR2EHL., EBLEBEIBFPEHMESEKILI I L EBCEELE, DWT
VEMEERI 1 OREHHCCHEERZ 71 32HGHBEHELE, TRESELX 71 311
B3 mm, EX60pmOAlIRELE, MEOTEHIZCXDEE1 OFREMLE, &
EBEWMEE |l COmEERCTEERE G, ERESBEK I lOoOmmIC ERITHARE1 2
PDERIN TR TA45mg. cm? | RU3. 95g./ ccTHote, i, Efli
EMERE120RE ., FTHREBEFRIL 1LOFEBELDS T pmTHo, WORELHE1 2
a. 1 2bo0EE5mm., EERS7umTHo T,

(006 9]

(B O 158

mEM (AEER) . CMC (ANVEFEFAFNEo—XF U TL) , RUTSBR
(AFLvF7EYrrdL) #9811 10BBRTEETACELETABAREFEHEL
oo DWVWT, ABERZHEBRTHELI K BERZ LT, ABESHI XS ) —%Bk, D
WT, COEBEGH ATV —%, ABMEEFK2 1 L LTOERG6 pmOBEBEO™/EICE T
TEHECLT, BIEERMFHM LKL, CCT., BARESBSAKZ 1 ORETHFHOEHICEAMSH
AN ZB T LAhol, DWT. BILEPERL. ERLEBIEB*8MEER2 1
FELICEEL R,

(oo 7 0]

DVWT, BEREER2 1 OXBAMCEBMEE X723 BERBE L., AGEES
723, B3mm, EX70umdDNifRe& LKL, MEDTRIZEXDAM2 0 Z{FHEHL
. BREEEFE2 | FOARBEMERB2 20 EERRCRESFEE, ABESH2 1O
HECBERENEBE2 2P BRENTVEBTT23mg ' cm? ., 1. 65g/¢ccThH
o R
(o071]

()L — 2 DEH)

KUV 7w F2(KF9300:; 2LUn8)EN—RAF—2-E¥DY FricHlL
THERDEEBDESELMWA. HBELTRERBHETYE, KT 4y T2—2FZHWT
BEEORA/pA—-—rLOoRVITFLyEMLIAELOmMEICEAL., KB TEHREBE S

10

20

30

40

50



(13) JP 2016-122628 A 2016.7.7

B, ERIEERZCLTHEHICEY Vv )Ty (PVDF) hohaRBEREEAZ D S
L—&230%58k. EREBEOLAL—-X300BEEE1 2 umTH- i,

(o007 2]

(REih oo B )

MEOXSCULTHELEZERLI O, B2 0K T SL—%23 0%, B2 0, &3
L—230, EW10., RGERL—X30DIETHEEBTACLT. EMBEEEREFEHL
oo DVWT, EHMEBURPER3I cmOBERRREBEZ DT, BRANRBEREBEAOE
EhHmEL, Chickd, HEARKOEBHEFEMFRHLL, BHEFOERBETF—SICT
B Lk, BEEE2WMORVE, 2VT, Z2EBTFEEIS3S cmD2ROEESL— b
DT, BEEFEMLODRILE, Chickb, BHEET]1 aZBk, BHE
Flak®EBHTHELREECA,. Yo REH12a,. 1 2bREBMESXT 13, AEE
BrT723 M Ta2MEIEEENT W,

(007 3]

DWT, BREF1 aZR) Ly 7L/ 7400380 ZEH1 20
umDIIF—brT o LhEEENEMIHMAL., EMEEREXT 13, ABEEXT 2
SEBBEBHICEIOAEHICIROHLE, DT, BREFLI aZINELEZAEBMHAK,
ITFLYH—RRZ2— VI FNA—RE2 -+ EnF LA —R2—bF: VnFLH—
REF—Fr=3: 7TO0EEBHTHALEBEIL. 2mol /1 OB&ETHATviEY gy
FOLERBEELERBBREEAL, BIEFTHEMOE Y O 1 AEZ MBS L THEHIE
Lz, ChZEERBE T8 0CITHMABITEZ LT, MK )VF o LA4L R
Bl E2F T,

(007 4]

(R 1% 3% 1)

HEDESKCUTHBUEEKR-RBEHMEHOCTAEARET A I NVEABEIT o2, 1Y A
ZIVHODHRO., 2CTEEREBEERE (CC—-CV) ., 4. 35VT0. 05CHv b
FT7TCREL. RERIEEHRME (CC) . 0. 5CT3. 5VHAw I+ T7ELE, 2%
A 7VEMUBE, RE, REL 0. TCELTRABRRAETERBERABEZTT >k, —
H. VA NVBBEFDODVFIOLAFA Y REMIOBEER, VFOoLAAA Y REEM 1K
EREEEE3I0g ./ cm? OAHTHWLHBTBCLETHELRL, EXOER., 1 Y12
N, 100872 LEB, 20091720 #%, 300720, 400977 07%., 5
OOV A7 NBIETTo. FHERZRLIICELEDTERET,

(007 5]

(FEHE#Hl 2)

WoRER1 2 aNKEBRMEBEX T 1 3EBBELEMEIE. REH 1 EAKOULEET -
o BB, ERM2 TR, YoREF 12 a0ERACEEEREE1 20RbYICAN
—HZEBLE, AXN—VODRBIVOIRER1Z2 aD0BBEA—L, ETXEMESEHK1
1ohEblzboEETLELELE, ARN—VOMEBRALI ELE, FIMEHEEER1ICE
EHTRT,

(007 6]

(b e 451D

brkEHF12a, 1 2bEHRIAP>FLMIAEBFA 1 LRAKONTMEIT - T, FlifE
BERIIKCELHTRT,

(007 7]

10

20

30

40



(14) JP 2016-122628 A 2016.7.7

(%11
(£1)
loyc 100cyc 200cyc 300cyc 400cye LT HAY
He g ] 4. 114 4,195 4. 271 4,296 4, 301 4. 395
SEHE ] 1 4. 045 4|155 4. 114 4. 190 4. 211 4. 256
Ehff 2 | 4051 4. 160 4. 185 4. 201 4. 236 4. 268
(B4 ; mm)
(007 8]

EiEH 1, 2, RULKBHOEXOEMERZIE T 2L, HEH 1., 20BEXOHEMNE
F., KB I ENEL kK, WEE, 3009 A NEEOEERET S L, HHEH
D3IVOYAZNLEDODEIR, 1 YA 7VEHEOEIRALTO. 1 82mmBEMLTWE
s CHICH L, EEMI1I O3 00V A TIVHOEITR., 134 7ILIBEOERETIZEGLTO.
l45mmEMLTWE, ZEHM2O03 007 IVEOEXER., 1 YA 7LIEOEXIC
HLTO. 1 50mmBEMNMLTWVWiE, TOXS5iC, HEHM1., 2., LEAILDEYFT
WAy " REWM I OBEEZNHITZ LI TERL, LEDNST, EHHAL., 2 Tk, &
MET 1 aWNOERBOER, dHAZLEMATh TS EHESNS,

(007 9]

Bligkb, AEEFREBRCINIE., VOREF12a, 1 2bik->TEMEEX T 1
3. AMEBEXT23D0EERRINGLZCENRTEZDT, BREF 1 aDEEIEIHY
— LT BN TEDL, COFR, VFULAAY " REHWINOEROER, dHHZ
Mfld2CEMNTCE, CVWTE, VFUOLSMAF Y REMIOBRENH T Z LMV TE
5, EHIK,. YoxREHB12a., 12blck->»TEMEELZT 13, aREELXT230
BEErRRINTHCEHNTELZOT, BRERT1 a0EET (B, EEEEX2T 1 3
ABEBEXAT 23N ERENDBBOOREET) NElLKL, 2D, VFITLAF
REM I OARBLANF—FEEIRALTEZLEBETES,

(oo080]

UL, S NEm22RB LA Po0FRHOGFHEEEEPBRBIEDVTHMICHBELEZELN, &
HEHBEEAAPDPLHCEEENZV, ARERFAOEBITLHAHNNONTHFILBUL2EBEOANEMETET S
ETHNE, HAFROBEHICHABINZHEMBEEOHEBAKKEW T, SEOEHH &
FIRETEHEHILBSACEERHLITHD., TNERDWVLTE, YHRKAKEHOFEHNN
HTHICETZAEODETHENS,

(F5DFAE]

(008 1]

1 DF L%y REM
1 a | #ET

10 IE 1%

11 1E ¥ & & 1A

12 IEfEDERE

l2a, 12hb GoREHR
13 IEWmEERZT

20 =R

21 B EEK

22 AEEMEE

23 BEESX T

10

20

30

40



JP 2016-122628 A 2016.7.7

122 126 12 1t
I,

W)

{0

(X 3]




(16) JP 2016-122628 A 2016.7.7

A s P Nl ok

TOFWE =% WE
) R RREIRET 2 — 7 B ey LR HAHZER
FZ—L($%) 5H011 AA09 CC10 EE04 KKOI
5H029 AJOS AJ14 AKDL AKOZ AKO3 AKO5 ALD2 ALO7 ALIL ALI2
BI04 BJ14 DJO5 HJO4 HJI2
5HO43 AALL AA19 BAI9 CA08 CAl2 EAO6 LAOZE LAZIE
5HOS50 AAO7 AA19 BAI6 BAI7 CAOL CAOZ CAD8 CA09 CA1l CBO2
CBOS (CBI1 CB12 DA20 FAOS HAO4 HAI2



	EX1006 - JP2016122628A (Takano)_English.pdf
	PTAB or IPR translator_JP2016122628A (Takano)_Signed.pdf
	JP2016122628A.pdf
	Bibliography
	Abstract
	Claims
	Description
	Drawings
	Amendment




