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Description
[Technical Field]

[0001] This application claims the benefit of priority
based on Korean Patent Application No.
10-2021-0184673 filed on December 22, 2021.

[0002] The present invention relates to an electrode
sheet drying device and a drying method capable of mit-
igating creases in a non-coated part and preventing
cracks from occurring at the boundary between a non-
coated part and a coated part during a drying process of
an electrode sheet.

[Background Technology of the Invention]

[0003] Due to the rapid increase in the use of fossil
fuels, the demand for the use of alternative energy or
clean energy is increasing, and as part of this, the most
actively researched fields are power generation and stor-
age fields using electrochemistry.

[0004] Currently, a secondary battery is a representa-
tive example of an electrochemical device using such
electrochemical energy, and its domain of usage is grad-
ually expanding.

[0005] Meanwhile, in order to manufacture an elec-
trode for a secondary battery, a process of coating an
electrode slurry in which an electrode active material, a
binder, and a solvent are mixed on a current collector is
performed. Thereafter, a current collector to which an
electrode slurry is applied is dried, and cut to a required
size and notched to manufacture an electrode for a sec-
ondary battery.

[0006] Amongthe electrode manufacturing processes,
the process of drying the electrode slurry requires a lot
of cost and time, and the drying process affects the over-
all efficiency of the electrode manufacturing process.
[0007] FIG. 1 is a schematic diagram of a guide roller
installed in a conventional electrode drying device, and
FIG. 2 illustrates problems that occur when electrodes
are dried using a conventional electrode drying device.
Referring to these drawings, the electrode sheet 10 is
divided into a coated part 12 in which an electrode slurry
is applied on the current collector, and a non-coated part
11 in which the current collector is exposed as it is be-
cause the electrode slurry is not applied. When drying
such an electrode sheet, among the coated parts, the
coated part region adjacent to the non-coated part dries
faster than the other coated part regions, so that it be-
comes lighter in weight sooner than the other parts.
[0008] Accordingly, the current collector in the light-
ened coated part region adjacent to the non-coated part
supports the electrode sheet 10 and does not come into
close contact with a guide roller 20 in the lower part which
drives the electrode sheet, so that a current collector lift-
ing phenomenon of a current collector being lifted upward
from the guide roller 20 may be induced. In addition, such
current collector lifting phenomenon may be further in-
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tensified by hot air sprayed upward from the lower hot
air supply part installed in the lower part of the electrode
sheet toward the electrode sheet.

[0009] In this drying process, when the coated part re-
gion adjacent to the non-coated part is dried in a lifted
state, the non-coated part 11 is stretched by a high tem-
perature, and as shown in FIG. 2, creases (arrows) occur,
and cracks C occur at the boundary between the coated
part and the non-coated part. In addition, creases and
cracks in the non-coated part may further intensify the
occurrence of swells in a rolling process, which is a sub-
sequent process, and may cause disconnection in which
a part of the non-coated part is cut in a slitting process
into a unit electrode.

[0010] Therefore,inthe process of drying the electrode
sheet, it is necessary to develop a technology capable
of solving the above problems.

[Description of the Invention]
[Technical Problem]

[0011] An object of the present invention is to provide
an electrode sheet drying device and a drying method
capable of mitigating the occurrence of creases in the
non-coated part, and preventing a lifting of a current col-
lector and an occurrence of cracks at the boundary be-
tween the non-coated part and the coated part, during
the drying process of an electrode sheetincluding a coat-
ed part and a non-coated part.

[Technical Solution]

[0012] Accordingtothe presentinvention, an electrode
sheet drying device for drying an electrode slurry coated
on a sheet-type current collector includes: a main body
part having an accommodation space for drying in the
inside, and having an inlet and an outlet; one or more
guide rollers installed inside the main body part, and sup-
ports and drives an electrode sheet by its rotational mo-
tion; and a vacuum pump for applying a negative pres-
sure to the inside of the guide roller, wherein a plurality
of perforated holes is formed on an outer circumferential
surface of the guide roller, so that the electrode sheet
can be adsorbed to the guide roller.

[0013] In an exemplary embodiment of the present in-
vention, each of the plurality of perforated holes may be
configured to be opened and closed.

[0014] In an exemplary embodiment of the present in-
vention, the plurality of perforated holes may be distrib-
uted over the entire outer circumferential surface of the
guide roller.

[0015] The electrode sheet drying device according to
the present invention may further include a perforated
hole opening/closing controller for controlling the open-
ing and closing motion of the perforated hole.

[0016] In an exemplary embodiment of the present in-
vention, the guide roller may be divided into a plurality of
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adsorption zones along the longitudinal direction, and
the perforated hole opening/closing controller controls
the opening and closing motion of the perforated hole
independently for each of the adsorption zone.

[0017] The electrode sheet drying device according to
the present invention may further include a suction tube
located on a lower part of the guide roller, and connected
to the vacuum pump.

[0018] In an exemplary embodiment of the present in-
vention, a partition dividing an inner space of the suction
tube may be provided inside the suction tube.

[0019] In an exemplary embodiment of the present in-
vention, the suction tube may have a length correspond-
ing to a length of the guide roller.

[0020] The electrode sheet drying device according to
the present invention further includes a hot air supply
part configured to spray hot air toward the electrode
sheet.

[0021] In an exemplary embodiment of the present in-
vention, the hot air supply part may include: a heat ex-
changer that heats supplied outside air; a blowing fan
supplying outside air heated by the heat exchanger to a
hot air spray nozzle installed the inside of the main body
part; and the hot air spray nozzle installed inside the main
body part, and spraying hot air toward the electrode
sheet.

[0022] In an exemplary embodiment of the present in-
vention, the vacuum pump may be connected to the heat
exchanger by a circulation pipe, and air sucked through
the vacuum pump may be supplied to the heat exchang-
er.

[0023] In an exemplary embodiment of the present in-
vention, a diameter of the perforated hole may be 0.1mm
to 10mm.

[0024] In addition, the present invention provides an
electrode sheet drying method using the above drying
device.

[Advantageous Effects]

[0025] An electrode sheet drying device and a drying
method according to the present invention has a plurality
of perforated holes formed on the outer circumferential
surface of a guide roller that supports and drives an elec-
trode sheet, and it includes a vacuum pump capable of
applying a negative pressure to an inner through hole of
the guide roller. As a result, when vacuum is applied, an
electrode sheet transferred by the guide roller can come
into close contact with the guide roller, thereby mitigating
the occurrence of creases in the non-coated part, and
preventing lifting of a current collector and the occurrence
of cracks.

[0026] In addition, in the electrode sheet drying device
according to the present invention, a plurality of perforat-
ed holes is generally formed on the outer circumferential
surface of the guide roller, and each of the plurality of
perforated holes can be opened and closed, so that a
desired position along the width direction of the electrode
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sheet can be selectively adsorbed to the guide roller.
[Brief Description of the Drawings]
[0027]

FIG. 1 is a schematic diagram of a guide roller in-
stalled in a conventional electrode drying oven.
FIG. 2 is a diagram illustrating problems that occur
when electrodes are dried using a conventional elec-
trode drying oven.

FIG. 3 is a schematic diagram of an electrode sheet
drying device according to an exemplary embodi-
ment of the present invention.

FIG. 4 is a diagram of a guide roller according to an
exemplary embodiment of the present invention.
FIG. 5 is a diagram illustrating an opened/closed
state of a perforated hole formed on a guide roller
according to an exemplary embodiment of the
present invention, wherein (a) of FIG. 5 illustrates a
state in which all of a plurality of perforated holes is
opened, and (b) of FIG. 5illustrates a state in which
all of a plurality of perforated holes is closed.

FIG. 6 is a conceptual diagram for explaining the
effect of a guide roller according to an exemplary
embodiment of the present invention.

FIG. 7 is a diagram showing before/after drying an
electrode sheet using an electrode sheet drying de-
vice according to the present invention.

FIG. 8 is a schematic diagram of an electrode sheet
drying device according to another exemplary em-
bodiment of the present invention.

FIG. 9 is a schematic diagram showing a circulation
of air sucked by a vacuum pump in FIG. 8.

[Reference Numerals]
[0028]

10: ELECTRODE SHEET

C: CRACK

100, 200: ELECTRODE SHEET DRYING DEVICE
110, 210: MAIN BODY PART

20, 120, 220: GUIDE ROLLER
121, 221: PERFORATED HOLE
130, 230: VACUUM PUMP

231: VACUUM PUMP PIPE

140, 240: HOT AIR SUPPLY PART
241: HEAT EXCHANGER

242: BLOWING FAN

243: HOT AIR SPRAY NOZZLE
250: SUCTION TUBE

251: PARTITION

260: CIRCULATION PIPE

[Best Mode for Carrying Out the invention]

[0029] Since the present invention can apply various
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modifications and have various embodiments, specific
exemplary embodiments will be exemplified in the dia-
grams and described in detail in the description. Howev-
er, it should be understood that the present invention is
not limited to specific embodiments, and includes all
modifications, equivalents or alternatives within the spirit
and technical scope of the present invention.

[0030] Theterms "comprise" or "have" are used herein
to designate the presence of characteristics, numbers,
steps, actions, components or members described in the
specification or a combination thereof, and it should be
understood that the possibility of the presence or addition
of one or more other characteristics, numbers, steps, ac-
tions, components, members or a combination thereof is
not excluded in advance. In addition, when a part of a
layer, a film, a region or a plate, etc. is disposed "on"
another part, this includes not only a case in which one
part is disposed "directly on" another part, but a case in
which athird part is interposed therebetween. In contrast,
when a part of a layer, a film, a region or a plate, etc. is
disposed "under" another part, this includes not only a
case in which one part is disposed "directly under" an-
other part, but a case in which a third part is interposed
therebetween. In addition, in this application, "on" may
include not only a case of disposed on an upper part but
also a case of disposed on a lower part.

[0031] In the present specification, the x-axis corre-
sponds to the direction in which the electrode sheet is
transferred, the y-axis corresponds to the width direction
ofthe electrode sheetand the length direction ofthe guide
roller, and the z-axis corresponds to the direction per-
pendicular to the plane of the electrode sheet.

[0032] In the present invention, the non-coated part
refers to a part of the electrode sheet to which the elec-
trode slurry is notapplied, anditis a part where the current
collector is exposed.

[0033] Hereinafter, the present invention will be de-
scribed in detail.

Electrode sheet drying device

[0034] The electrode sheet drying device according to
the present invention is an electrode sheet drying device
that dries an electrode slurry coated on a sheet-type cur-
rent collector and includes: a main body part having an
accommodation space for drying in the inside, and having
an inlet and an outlet; one or more guide rollers installed
inside the main body part, and supports and drives an
electrode sheet by its rotational motion; and a vacuum
pump for applying a negative pressure to the inside of a
through hole of the guide roller, wherein a plurality of
perforated holes is formed on an outer circumferential
surface of the guide roller, so that the electrode sheet
can be adsorbed to the guide roller.

[0035] When drying an electrode sheet containing a
coated part coated with an electrode slurry and a non-
coated part not coated with an electrode slurry, the drying
speed of the coated part region adjacent to the non-coat-
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ed part is faster than that of the center part region of the
coated part, so thatthe weight of the coated partadjacent
to the non-coated part becomes relatively light, leading
to a phenomenon in which the electrode sheet is lifted
from the lower guide roller, and accordingly, creases oc-
curred in the non-coated part stretched in a high temper-
ature environment, and cracks were induced at the
boundary between the coated part and the non-coated
part.

[0036] In order to solve the above problem, when dry-
ing the electrode sheetincluding the non-coated part and
the coated part, the electrode sheet drying device ac-
cording to the present invention forms a plurality of per-
forated holes capable of vacuum suction on the outer
circumferential surface of the guide roller that supports
and drives the electrode sheet, so that the electrode
sheetpassing on the guide roller comes into close contact
with the guide roller due to the vacuum suction force, and
thus the electrode sheet is not lifted from the coated part
region adjacent to the non-coated part. Accordingly, the
electrode sheet drying device according to the present
invention has an effect of mitigating the occurrence of
creases in the non-coated part or cracks at the boundary
between the coated part and the non-coated part after
drying.

[0037] Hereinafter, specific embodiments of an elec-
trode sheet drying device according to the presentinven-
tion will be described in detail with reference to the ac-
companying drawings.

<First Embodiment>

[0038] FIG. 3 is a schematic diagram of an electrode
sheet drying device according to an exemplary embodi-
ment of the present invention, FIG. 4 is a diagram of a
guide roller according to an exemplary embodiment of
the presentinvention, and FIG. 5 is a diagram illustrating
an opened/closed state of a perforated hole formed on
a guide roller according to an exemplary embodiment of
the present invention.

[0039] Referring to these diagrams, the electrode
sheet drying device 100 according to the present inven-
tion is largely divided into a main body part 110, a guide
roller 120, and a vacuum pump 130, and a plurality of
perforated holes 121 are formed on the outer circumfer-
ential surface of the guide roller 120.

[0040] The electrode sheet 10 dried by the electrode
sheet drying device 100 of the present invention may
include a sheet-type current collector 11, and an elec-
trode slurry applied to one or both surfaces of the current
collector 11. Thatis, the electrode sheet 10 of the present
invention is prepared by coating the electrode slurry on
one surface of a sheet-type current collector, and the
electrode slurry 12 of the electrode sheet 10 prepared in
this way is dried by the electrode sheet drying device 100
of the present invention.

[0041] The main body part 110 constitutes a main
frame of the electrode sheet drying device 100, and has
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an accommodation space S for drying in the inside. In
addition, an inlet 111 into which the electrode sheet 10
to be dried is putis provided on one side of the main body
part 110, and an outlet 112 is provided on the other side
so that the electrode sheet 10 that has undergone a dry-
ing process can be discharged.

[0042] A drying means for drying the electrode slurry
12 isinstalled inside the main body part 110, and specific
examples of such a drying means is a hot air spray nozzle
for spraying hot air toward the electrode sheet, and a
heater. One or two or more hot air spray nozzles and
heaters may be installed in the upper part of the electrode
sheet 10.

[0043] The guide roller 120 serves to transfer the elec-
trode sheet 10 in one direction so that the electrode sheet
10 passes through the accommodation space S serving
as a drying oven through the inlet 111 and the outlet 112.
[0044] Specifically, the guide roller 120 can rotate in
one direction by receiving power from a motor (not
shown), and one or more guide rollers 120 may be in-
stalled inside the main body part 110.

[0045] As shown in FIG. 4, the guide roller 120 of the
present invention has a cylindrical shape, and a plurality
of perforated holes 121 for adsorbing the electrode sheet
is formed on the outer circumferential surface of the guide
roller 120. Also, the plurality of perforated holes 120 may
be evenly distributed over the entire outer circumferential
surface of the guide roller 120.

[0046] Athroughholeisprovided inside the guide roller
120, and when a vacuum is applied to the inside of the
guide roller 120 through the through hole, the electrode
sheet 10 driving on the guide roller 120 may be adsorbed
to the outer circumferential surface of the guide roller 120
due to a pressure difference between the inside and the
outside of the guide roller 120.

[0047] Each ofthe plurality of perforated holes 121 may
be configured to be opened and closed. FIG. 5 is a dia-
gram showing an opened/closed state of perforated
holes according to an exemplary embodiment of the
present invention. (a) of FIG. 5 shows a state in which
all of the perforated holes are opened, and (b) of FIG. 5
shows a state in which all of the perforated holes are
closed.

[0048] A plurality of perforated holes 121 are generally
formed on the guide roller 120, and as each of the plurality
of perforated holes 121 can be opened and closed, some
of the perforated holes 121 can be controlled to remain
in an opened state, and the rest of the perforated hole
121 to be in a closed state, so that a region of the elec-
trode sheet to be adsorbed to the guide roller 120 can
be freely selected.

[0049] In addition, since the guide roller 120 of this em-
bodiment can freely select the region of the electrode
sheet to be adsorbed to the guide roller 120, there is an
advantage in that the formation position of the perforated
hole 121 does not have to be changed whenever the
width of the non-coated part to which the electrode slurry
is not applied, the width of the coated part to which the
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electrode slurry is applied, and the applying pattern of
the electrode slurry, etc. are changed.

[0050] Referring to FIG. 6, when the non-coated part
11 of the electrode sheet 10 is formed at both edges with
respect to the width direction (y-axis direction) of the elec-
trode sheet 10, while the electrode sheet is dried by pass-
ing through the main body part 110, a phenomenon in
which the center part of the electrode sheet 10 is lifted
from the guide roller does not occur due to the weight of
the electrode slurry, but a phenomenon in which the non-
coated part 11 of the electrode sheet 10 and its periphery
are lifted may occur. Therefore, since the phenomenon
may occur, in order to adsorb only the corresponding
part, as shown in (a) of FIG. 6, the perforated holes
formed within both edge regions (within the dotted line
square box) in the longitudinal direction (y-axis direction)
of the guide roller 120 can be controlled to be in an
opened state, and the rest of the perforated holes can
be controlled to be in a closed state.

[0051] In addition, when the electrode slurry is applied
so that the coated part 12 and the non-coated part 11
alternately appear along the width direction (y-axis direc-
tion) of the electrode sheet 10, as shown in (b) of FIG.
6, the perforated holes formed within the region of the
guide roller 120 corresponding to the non-coated part 11
and its surroundings (within the dotted square box) can
be controlled to be opened, and the remaining perforated
holes can be controlled to be closed.

[0052] Referring to FIG. 5, the electrode sheet drying
device 100 according to the presentinvention may further
include a perforated hole opening/closing controller 122
to control the opening/closing state of each of the plurality
of perforated holes 121.

[0053] In addition, the guide roller 120 of the present
invention is divided into a plurality of adsorption zones
along the longitudinal direction (y-axis direction), and the
perforated hole opening/closing controller 122 may con-
trol the opening and the closing motion of the perforated
hole independently for each of the adsorption zone.
[0054] Referring to FIG. 5, the guide roller 120 of the
presentinvention may be divided into n adsorption zones
(#1, #2, #3...#n) along the longitudinal direction (y-axis
direction). In addition, a plurality of perforated holes 121
may be formed in a single adsorption zone.

[0055] The perforated hole opening/closing controller
122 sets the perforated holes formed in the adsorption
zone #1 and the adsorption zone #2 to an opened state,
and sets the perforated holes formed in the rest of the
adsorption zones to a closed state. Since the perforated
holes formed in the adsorption zone #1 and the adsorp-
tion zone #2 of the guide roller are in an opened state,
the electrode sheet can be adsorbed through these per-
forated holes.

[0056] The perforated hole opening/closing controller
122 does not uniformly open and close the plurality of
perforated holes 121 formed throughout the guide roller
120, but rather divides the guide roller 120 into several
adsorption zones (#1, #2, #3 ...#n), so that it can control
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the opening and closing motion of the perforated holes
121 for each adsorption zone. That s, only the perforated
holes in the adsorption zone corresponding to the region
where the electrode sheet needs to be adsorbed may be
selectively controlled to be opened, and the perforated
holes in the rest of the adsorption zones may be control-
led to be closed. Accordingly, it is possible to select an
adsorption region along the width direction (y-axis direc-
tion) of the electrode sheet 10, and since the suction force
due to the application of vacuum is not transmitted to the
region of the electrode sheet where adsorption is unnec-
essary, there is also an effect of preventing damage to
the electrode sheet or the current collector.

[0057] During adsorption by a vacuum application, in
order not to damage an electrode of the coated part and
a current collector of the non-coated part, the perforated
hole 121 preferably has a small diameter. Specifically,
the range of the diameter may be 0.1mm to 10mm, pref-
erably 0.2mm to 7.5mm, and more preferably 0.5mm to
5mm.

[0058] In addition, the shape of the perforated hole 121
is not particularly limited, but may be one or more select-
ed from circular, elliptical, and polygonal shapes.
[0059] The vacuum pump 130 applies a negative pres-
sure to the inside of the through hole of the guide roller
120. As the pressure inside the guide roller 120 is re-
duced by the vacuum pump 130, the electrode sheet 10
facing the guide roller 120 may be adsorbed to the outer
circumferential surface of the guide roller.

[0060] The vacuumpump 130 may be installed outside
of the main body part 110, and the vacuum pump 130
may apply negative pressure to the inside of the guide
roller 120 through a vacuum pump pipe 131.

[0061] Referring to FIG. 3, the electrode sheet drying
device 100 according to the present invention may in-
clude a hot air supply part 140 for drying the electrode
sheet to be dried by spraying hot air (arrow) toward the
electrode sheet 10 driving in one direction within the main
body part 110. In addition, although not shown in FIG. 3,
in order to increase drying efficiency, one or two or more
heaters (not shown) supplying radiant heat to the elec-
trode sheet may be installed inside the main body part
110. Such a heater may be used without limitation as
long as it is a known heater used in an electrode sheet
drying device, and an infrared heater may be specifically
exemplified.

[0062] The hot air supply part 140 may be installed in
the upper and the lower part of the electrode sheet, re-
spectively. The hot air supply part installed in the upper
part of the electrode sheet may spray hot air with a down-
ward current toward the electrode sheet, and the hot air
supply part installed in the lower part of the electrode
sheet may spray hot air with an upward current toward
the electrode sheet.

[0063] The electrode sheet drying device 100 accord-
ing to the present invention may include one or more
transfer rollers for transferring an electrode sheet in the
transferring direction (x-axis direction) inside the main
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body part 110, and some or all of these transfer rollers
may be composed of the guide rollers described above.
[0064] FIG. 7 is a diagram showing before/after drying
an electrode sheet using the electrode sheet drying de-
vice according to the present invention. Comparing FIG.
7 to FIG. 2, since the electrode sheet drying device 100
according to the present invention includes a guide roller
120 having a plurality of perforated holes 121 capable of
adsorbing the electrode sheet 10, even if drying occurs
relatively quickly in some parts of the electrode sheet 10,
the electrode sheet 10 is not lifted from the transfer roller
due to a reduction in weight, thereby having an effect of
dramatically improving the occurrence of creases in the
non-coated part, or the occurrence of cracks at the
boundary region between the non-coated part and the
coated part.

<Second Embodiment>

[0065] FIG. 8 is a schematic diagram of an electrode
sheet drying device according to another exemplary em-
bodiment of the present invention, and FIG. 9 is a sche-
matic diagram showing a circulation of air sucked by a
vacuum pump in FIG. 8.

[0066] Referring to these diagrams, the electrode
sheetdrying device 200 according to the second embod-
iment of the present invention is largely divided into a
main body part 210, a guide roller 220, a vacuum pump
230, a hot air supply part 240:241,242,243, and a suction
tube 250, and a plurality of perforated holes 221 is formed
on the outer circumferential surface of the guide roller
220.

[0067] Since the main body part 210, the guide roller
220, the vacuum pump 230, and the hot air supply part
240 have been described in detail above, the suction
tube 250 will be described in detail.

[0068] The suction tube 250 according to the present
invention is located in the lower part of the guide roller
220, and the suction tube 250 may be mechanically cou-
pled to the guide roller 220 so that the guide roller 220
can rotate.

[0069] The suction tube 250 may be extended along
the longitudinal direction (y-axis direction) of the guide
roller 220, and its length in the extension direction (y-axis
direction) may correspond to the lengthin the longitudinal
direction (y-axis direction) of the guide roller 220.
[0070] The inside of the suctiontube 250 may be empty
so that air can flow. One side of the suction tube 250 is
directed toward the guide roller 220 in the upper part (with
respect to the z-axis direction), the other side is connect-
ed to the vacuum pump pipe 231 in the lower part (with
respect to the z-axis direction), and the vacuum pump
pipe 231 may be connected to the vacuum pump 230
installed outside of the main body part 210.

[0071] Accordingly, when a negative pressure is ap-
plied by the vacuum pump 230, a pressure difference
between the inside of the guide roller 220 and the outside
of the guide roller occurs, so that the outside air is intro-
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duced to the inside of the guide roller 220 through the
perforated hole 221 of the guide roller 220, and the in-
troduced air may be sucked into the vacuum pump 230
by sequentially passing the suction tube 250 and the vac-
uum pump pipe 231. Also, due to the suction force of the
air, the electrode sheet 10 may be adsorbed to the sur-
face of the guide roller 220.

[0072] The suction tube 250 may be paired with the
guide roller 220, so that each guide roller 220 is coupled
to a single suction tube 250.

[0073] The vertical section of the suction tube 250 may
have a funnel shape, and accordingly, when a vacuum
is applied by the vacuum pump, a negative pressure may
be more effectively generated inside the suction tube
250.

[0074] Referring to FIG. 9, a plurality of partitions 251
dividing up the inner space of the suction tube may be
formed inside the suction tube 250. By these partitions
251, the guide roller 220 may be divided into several ad-
sorption zones. In addition, when the above-described
perforated hole opening/closing controller controls the
opening and closing motion of the perforated hole 221
for each adsorption zone, the partition 251 increases the
speed of outside air flowing into the guide roller 220 in
the adsorption zone where the perforated hole is open,
thereby doubling the adsorption force of the electrode
sheet 10.

[0075] In one specific example, the hot air supplying
part 240 may include a heat exchanger 241, a blowing
fan 242, and a hot air spray nozzle 243.

[0076] The heat exchanger 241 may be configured to
heat the outside air supplied to the main body part 210,
the blowing fan 242 may be configured to supply the out-
side air heated by the heat exchanger 241 to the hot air
spray nozzle 243 installed inside the main body part 210,
and the hot air spray nozzle 243 may be installed inside
the main body part 210, and may be configured to spray
hot air toward the electrode sheet 10.

[0077] After the hot air supplied into the accommoda-
tion space S of the main body part 210 is used for the
electrode sheet subjected to drying, a part of the hot air
is circulated and the rest is exhausted to the outside.
[0078] Inaddition, inthe hot air supplying part, a damp-
er (not shown) operated by an actuator (not shown) may
be installed in a duct (not shown) connected to the inside
of the accommodation space S of the main body part
210. The amount of hot air supplied into the accommo-
dation space can be adjusted through the damper.
[0079] In an exemplary embodiment of the present in-
vention, the vacuum pump 230 may be connected to the
heat exchanger 241 through a circulation pipe 260.
[0080] In this case, the air sucked through the vacuum
pump 230 may be circulated to the inside of the main
body part by passing the heat exchanger 241 and the
blowing fan 242, thereby having an effect of saving en-

ergy.
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<Electrode sheet drying method>

[0081] The present invention provides a method for
drying an electrode sheet using the above-described
electrode sheet drying device.

[0082] The electrode sheet drying method according
to an exemplary embodiment of the present invention
includes:

supplying the electrode sheet to the aforementioned
electrode sheet drying device; applying a negative pres-
sure to the inside of the guide roller using a vacuum pump
so thatthe electrode sheetis adsorbed to the guide roller
during the drying process.

[0083] In the negative pressure application process,
all of the plurality of perforated holes may be controlled
to be in an open state so that the entire region of the
electrode sheet is adsorbed to the guide roller, or as de-
scribed above, only the perforated holes corresponding
to the portion of the electrode sheet that requires adsorp-
tion may be selectively controlled to be in an opened
state.

[0084] The above description only illustratively de-
scribed the technical idea of the present invention, so
those skilled in the art to which the present invention per-
tains may make various modifications and variations
without departing from the essential characteristics of the
present invention. Therefore, the diagrams disclosed in
the present invention are not intended to limit the tech-
nicalidea ofthe presentinvention, but are for explanation,
and the technical scope of the present invention is not
limited by these diagrams. The scope of protection of the
present invention should be interpreted by the claims be-
low, and all technical scope within the scope equivalent
thereto should be construed as being included in the
scope of rights of the present invention.

Claims

1. An electrode sheet drying device for drying an elec-
trode slurry coated on a sheet-type current collector,
comprising:

a main body part having an accommodation
space fordrying in the inside, and having an inlet
and an outlet;

one or more guide rollers installed inside the
main body part, and supports and drives an elec-
trode sheet by its rotational motion; and
avacuum pump for applying a negative pressure
to the inside of the guide roller, wherein

a plurality of perforated holes is formed on an
outer circumferential surface of the guide roller,
so that the electrode sheet can be adsorbed to
the guide roller.

2. Theelectrode sheetdryingdevice ofclaim 1, wherein
each of the plurality of perforated holes is configured



10.

1.

12.
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to be opened and closed.

The electrode sheetdrying device of claim 2, wherein
the plurality of perforated holes is distributed over
the entire outer circumferential surface of the guide
roller.

The electrode sheet drying device of claim 2, further
comprising:

a perforated hole opening/closing controller for con-
trolling the opening and closing motion of the perfo-
rated hole.

The electrode sheetdrying device of claim 4, wherein

the guide roller is divided into a plurality of ad-
sorption zones along the longitudinal direction,
and

the perforated hole opening/closing controller
controls the opening and closing motion of the
perforated hole independently for each of the
adsorption zone.

The electrode sheet drying device of claim 1, further
comprising:

a suction tube located on a lower part of the guide
roller, and connected to the vacuum pump.

The electrode sheetdrying device of claim 6, wherein
a partition dividing an inner space of the suction tube
is provided inside the suction tube.

The electrode sheetdrying device of claim 6, wherein
the suction tube has a length corresponding to a
length of the guide roller.

The electrode sheet drying device of claim 1, further
comprising:

ahotairsupply part configured to spray hot air toward
the electrode sheet.

The electrode sheetdrying device of claim 9, wherein
the hot air supply part, comprising:

aheatexchangerthat heats supplied outside air;
a blowing fan supplying outside air heated by
the heat exchanger to a hot air spray nozzle in-
stalled the inside of the main body part; and
the hot air spray nozzle installed inside the main
body part, and spraying hot air toward the elec-
trode sheet.

The electrode sheetdrying device of claim 9, wherein
the vacuum pump is connected to the heat exchang-
er by a circulation pipe, and air sucked through the
vacuum pump is supplied to the heat exchanger.

The electrode sheetdrying device of claim 1, wherein
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a diameter of the perforated hole is 0.1mm to 10mm.

13. An electrode sheet drying method using the drying

device of claim 1.
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[FIG. 6]
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