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(54) A MIXER AND STIRRING DEVICE

(57)  The present invention discloses a mixer and
stirring device in the field of battery technology, compris-
ing a guide cone 1, a blocking ring 3, and a plurality of
stirring blocks 2. The blocking ring surrounds the guide
cone and is located at the periphery of the guide cone.
The stirring blocks are evenly distributed between the

guide cone and the blocking ring, with one end connected
to the guide cone and the other end connected to the
blocking ring. The present invention has the advantages
of ensuring dispersing capability while improving knead-
ing capability.
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Description
Technical Field

[0001] The present invention relates to the field of
battery technology, and more particularly, to a mixer
and stirring device.

Background Art

[0002] Slurry preparation is the first process in lithium
battery production. The blending process has a greater
than 30% impact on the quality of the productin the entire
production process of lithium-ion batteries and is the
mostimportantlink in the entire production process. Solid
content is an important indicator for evaluating the slurry,
which refers to the proportion of solid substances such as
active material, conductive agent, and binder in the over-
allmass of the slurry. During the stirring process of battery
slurry, the solid-liquid mixture usually requires two pro-
cesses: mixing and dispersing. The mixing process is to
quickly mix multiple substances, and after mixing, the
mixed liquid is uniformly distributed with many solid ag-
glomerates. Dispersing is accomplished by using high-
speed rotating blades to cut the agglomerates, dividing
the agglomerated substances into smaller particles, and
finally achieving the output state where fine solid particles
are suspended evenly in the liquid without settling. How-
ever, in the prior art, the existing mixer for slurry stirring
has the problem of strong dispersing ability but weak
kneading ability, resulting in the battery slurry not meeting
the desired requirements.

Summary of the Invention

[0003] The present invention aims to solve one of the
technical problemsin the related art to a certain extent. To
achieve the above objectives, the present invention pro-
vides a new type of mixer that has the advantages of
ensuring dispersing ability while improving kneading
ability.

[0004] To achieve the above objectives, the present
invention adopts the following technical solution: A mixer,
comprising a guide cone, a blocking ring, and a plurality of
stirring blocks, wherein the blocking ring surrounds the
guide cone and is located at the outer periphery of the
guide cone, and the stirring blocks are evenly distributed
between the guide cone and the blocking ring, with one
end of the stirring blocks connected to the guide cone and
the other end connected to the blocking ring.

[0005] During the stirring process of battery slurry,
since the slurry is thrown out at high speeds, the amount
of slurry directed to the kneading zone is limited, resulting
in weak kneading ability. However, the technical solution
provided by the present invention sets the blocking ring
on the outer side of the stirring block, reducing the slurry
being thrown radially, forcibly diverting the slurry to the
kneading zone at the bottom of the container, thereby
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enhancing the kneading effect and promoting the rapid
fusion of powder and liquid, thereby shortening the entire
slurry stirring time and improving production efficiency.
[0006] Optionally, the peripheral surface of the block-
ing ring is provided with a plurality of blocking ring holes;
multiple blocking ring holes are distributed on multiple
circumferences, and the multiple circumferences are
spaced along the axial direction of the blocking ring;
the blocking ring holes on the same circumference are
evenly distributed, and the blocking ring holes on adja-
cent circumferences are alternately arranged.

[0007] The barrier ring holes can prevent the occur-
rence of laminar flow layerin the slurry, which would affect
the overall flowability of the slurry and prevent slurry
deposition.

[0008] Optionally, the stirrer also includes at least one
dispersing column, and at least one stirring block is
provided with an installation hole, and the dispersing
columnis fixed to the stirring block through the installation
hole.

[0009] Optionally, both ends of the dispersing column
extend from the stirring block, with the length of extension
on the same side as the guide cone being greaterthan the
length of extension on the opposite side.

[0010] The battery slurry is stirred by the dispersing
column, forced to be rapidly thrown towards the inner wall
of the mixing tank. Due to the lower speed in the inter-
mediate region close to the central axis, the mixed liquid
in the upper part of the stirring space is inevitably pushed
down and fills the intermediate region, thus increasing
the flowability of the battery slurry in the stirring space and
promoting rapid blending of the components in the bat-
tery slurry.

[0011] Optionally, on the same side of the guide cone,
the height of the barrier ring exceeds the height of the
stirring block but does not exceed half of the length of the
dispersing column extension. Optionally, the installation
hole is located between the barrier ring and the guide
cone

[0012] The height of the barrier ring is lower than half
the height of the dispersing column, which not only plays
a drainage role but also reduces the impact on the dis-
persing effect of the dispersing column.

[0013] Optionally, the number of dispersing columns is
the same as the number of stirring blocks, and each
stirring block is provided with one dispersing column.
[0014] Setting a dispersing column on each stirring
block maximizes the dispersing effect.

[0015] Optionally, the stirring block has opposing po-
sitive flow surfaces and reverse flow surfaces, with the
reverse flow surface facing the direction of rotation of the
stirring block. The positive flow surfaces and reverse flow
surfaces are not parallel to the vertical plane, and the
reverse flow surfaces of the stirring blocks and neighbor-
ing stirring blocks form guide channels. Optionally, the
position where the stirring blocks are connected to the
guide cone is located in the circumferential direction of
the bottom surface of the guide cone.
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[0016] Optionally, the stirrer further includes a shaft,
the shaft being concentric with the guide cone, one end of
the shaft being connected to the bottom surface of the
guide cone, and the other end extending to the opposite
side of the guide cone.

[0017] When the stirring block rotates, a portion of the
battery slurry is cut by the positive flow surface and
pushed towards the bottom of the mixing space, which
promotes the flow of the battery slurry. The reverse flow
surface drains the battery slurry passing through the
guide channel. In addition, the guide channels are open
radially, allowing trapped bubbles in the battery slurry to
be discharged radially and avoiding the formation of
closed cavities in the guide channels that would result
in a large amount of residual bubbles.

[0018] Meanwhile, this invention also provides a stir-
ring device including a mixing tank, where the mixing tank
forms a mixing space, and the stirring device further
includes any of the above-mentioned stirrers, which is
arranged at the bottom of the mixing space.

[0019] The beneficial effects of the stirring device pro-
vided by the present invention are similar to those of the
stirrer described above and will not be repeated here.
[0020] These features and advantages of the present
invention will be further disclosed in the following specific
embodiments and accompanying drawings. The best
embodiment or means of the present invention will be
described in detail in conjunction with the drawings, but it
is not a limitation on the technical solution of the present
invention. Additionally, the features, elements, and com-
ponents appearing in the following text and drawings may
have multiple instances and have been labeled with
different symbols or numbers for ease of representation,
but all represent the same or similar structures or func-
tions.

Illustrated with reference

[0021] The following description of the invention is
further illustrated with reference to the accompanying
drawings:

Figure 1 is a stereoscopic schematic diagram of an
embodiment of the present invention;

Figure 2 is a sectional view of an embodiment of the
present invention;

Figure 3 is a top view of an embodiment of the
present invention;

Figure 4 is a top view of an embodiment of the
present invention;

Figure 5 is a structural schematic diagram of the
stirring device provided in an embodiment of the
present invention;

Figures 6 to 8 are fluid simulation diagrams of a
conventional mixer;

Figures 9 to 12 are fluid simulation diagrams of the
embodiment of the presentinvention without a block-
ing ring hole;
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Figures 13 to 16 are fluid simulation diagrams of the
embodiment of the present invention with a blocking
ring hole.

[0022] In the drawings, 1- deflector cone, 2- stirring
block, 21- positive deflector surface, 22- reverse deflec-
tor surface, 23- deflector channel,

24- installation hole, 3- blocking ring, 31- blocking ring
hole, 4- dispersing column, 5- shaft, 6-stirring tank, 7-
baffle.

Detailed Description

[0023] The specific embodiments of the presentinven-
tion will be described in detail below. The exemplary
embodiments shown in the drawings are intended to
explain the invention and should not be construed as
limiting the invention.

[0024] In the present specification, the terms "one
embodiment," "an embodiment," or "an example" mean
that one or more specific features, structures, or char-
acteristics described in conjunction with the embodiment
can be included in at least one embodiment disclosed in
the present patent application. The phrase "in one em-
bodiment" does not necessarily refer to the same embo-
diment wherever it appears in the specification.

Embodiment:

[0025] AsshowninFIGS. 1and 2, the presentembodi-
ment provides a mixer for stirring battery slurry.

[0026] The mixerincludes a deflector cone 1, a shaft 5,
a blocking ring 3, and several stirring blocks 2 and dis-
persing columns 4.

[0027] The shaft5is concentric with the deflector cone
1 and integrally formed with the deflector cone 1. One end
of the shaft 5 is connected to the bottom surface of the
deflector cone 1, and the other end extends to the oppo-
site side of the deflector cone 1. An external torque is
applied to the shaft 5 to rotate the mixer.

[0028] The stirring blocks 2 are evenly distributed cir-
cumferentially between the deflector cone 1 and the
blocking ring 3. One end of the stirring block 2 is con-
nected to the deflector cone 1 and is located at a circum-
ferential position of the bottom surface of the deflector
cone 1. The other end is connected to the blocking ring 3.
During the stirring process, the battery slurry is thrown out
at high speed, and therefore, the slurry flowing into the
squeezing and kneading zone is limited, resulting in weak
kneading ability. However, the technical solution pro-
vided by the present invention solves this problem by
setting the blocking ring 3 on the outer side of the stirring
block 2, which reduces the slurry thrown out radially and
forces the slurry to flow into the squeezing and kneading
zone at the bottom of the container, thereby enhancing
the kneading effect and promoting rapid fusion of powder
and liquid, thereby shortening the stirring time of the
entire slurry and improving production efficiency.
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[0029] At the same time, the peripheral surface of the
blocking ring 3 is provided with several blocking ring
holes 31, which can prevent the formation of stagnant
layers in the slurry and affect the overall flowability of the
slurry, thereby avoiding the deposition of the slurry.
[0030] In this embodiment, the specific manner in
which the blocking ring holes 31 are set is not limited.
As an optional embodiment, multiple blocking ring holes
31 can be uniformly distributed on the blocking ring 3.
[0031] As another optional embodiment, as shown in
FIG. 1, multiple blocking ring holes 31 are distributed on
multiple circumferences, and the multiple circumfer-
ences are spaced along the axial direction of the blocking
ring 3. The number of blocking ring holes 31 set on the
same circumference is uniform, and the blocking ring
holes 31 on adjacent circumferences are alternately
set. To facilitate the flow of the slurry, optionally, the
number of blocking ring holes 31 on different circumfer-
ences is the same.

[0032] In the embodiment shown in FIG. 1, multiple
blocking ring holes 31 are distributed on two circumfer-
ences, and the number of blocking ring holes 31 set on
the two circumferences is the same.

[0033] The stirring blocks 2 are connected to the de-
flector cone 1 at circumferential positions of the bottom
surface of the deflector cone 1, and are evenly distributed
in the circumferential direction. The stirring blocks 2 have
positive deflector surfaces 21 and reverse deflector sur-
faces 22 facing each other, and the reverse deflector
surfaces 22 face the direction of rotation of the stirring
blocks 2. The positive deflector surfaces 21 and the
reverse deflector surfaces 22 are not parallel to the
vertical plane, and the reverse deflector surfaces 22 of
the stirring blocks 2 and the adjacent reverse deflector
surfaces 22 form deflector channels 23.

[0034] When the stirring blocks 2 rotate, the positive
deflector surfaces 21 cut a portion of the battery slurry
and push it to the bottom of the stirring space, promoting
the flow of the battery slurry; the reverse deflector sur-
faces 22 drain the battery slurry that passes through the
deflector channels 23. In addition, the deflector channels
23 are open in the radial direction, allowing any air
bubbles trapped in the battery slurry to be discharged
radially, without forming a closed cavity inside the de-
flector channels 23 which can lead to the presence of a
large amount of bubble residues.

[0035] AsshowninFIGS. 3 and 4, the stirring blocks 2
are provided with installation holes 24, which are located
between the blocking ring 3 and the deflector cone 1. In
this embodiment, the installation holes 24 penetrate
through the stirring blocks 2, and the dispersing columns
4 are fixed to the stirring blocks 2 through the installation
holes 24. The installation method can be interference fit
or threaded fit, and is not limited in this regard. The
number of dispersing columns 4 is equal to that of the
stirring blocks 2, and each stirring block 2 is equipped
with one dispersing column 4, which maximizes the dis-
persing effect. The two ends of the dispersing columns 4
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extend out of the stirring blocks 2, and the length of
extension on the same side as the deflector cone 1 is
greater than that on the opposite side of the deflector
cone 1.

[0036] The battery slurry is stirred by the dispersing
columns 4 and forced to be thrown towards the inner wall
ofthe stirring tank at high speed. The speed is lowerin the
intermediate area of the stirring blocks 2 on the side
closer to the central axis, so the mixed liquid in the upper
part of the stirring space surely lowers and fills the inter-
mediate area. This increases the fluidity of the battery
slurry in the stirring space, promotes rapid mixing of
various components of the battery slurry.

[0037] In this embodiment, there is no specific limita-
tion on the length of dispersing column 4. In the embodi-
ment shown in FIG. 2, the length of dispersing column 4
extending from stirring block 2 is about half the height of
deflector cone.

[0038] Atthe same time, on the same side of deflector
cone 1, baffle ring 3 is higher than the height of stirring
block 2 but does not exceed half the length of dispersing
column 4. This allows baffle ring 3 to drain while mini-
mizing its impact on the dispersing effect of dispersing
column 4.

[0039] In this embodiment, there is also no specific
limitation on the number of stirring blocks 2, and the
number of stirring blocks 2 and dispersing columns 4
can be set according to the specific application scenario.
As an optional embodiment, the mixer can have 5 to 9
stirring blocks. In the specific embodiment shown in FIG.
3, the mixer has 7 stirring blocks and 7 dispersing col-
umns.

[0040] Furthermore, this embodiment also provides a
mixing device as shownin FIG. 5, which includes a mixing
tank 6 forming a mixing space. The mixing device further
includes the aforementioned mixer set at the bottom of
the mixing space.

[0041] As mentioned above, during the mixing process
of the battery slurry in the mixing device, the baffle ring 3
on the outer side of the stirring block 2 reduces the radial
slinging of the slurry, forcing the slurry to drain to the
compression kneading zone at the bottom of the contain-
er. This enhances the kneading effect, promotes rapid
fusion of the powders and liquids, shortens the mixing
time of the slurry, and improves production efficiency.
[0042] As an optional embodiment, the mixing device
may also include at least one flow disturbance plate 7,
which is set on the inner wall of the mixing tank 6 and
extends in the vertical direction of the mixing tank 6.
[0043] The flowdisturbance plate 7 prevents the mixed
slurry from flowing radially along the circumference of the
mixing tank 6, enhances the upward and downward roll-
ing of the slurry, increases the degree of mixing, and
improves the mixing effect.

[0044] As shown in FIG. 6 to FIG. 8, fluid simulation
diagrams from the prior art show that most of the fluid is
slung out from the upper part of the stirring block 2. Due to
the high-speed slinging of the slurry caused by dispersing
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columns 4, the amount of slurry drained to the compres-
sion kneading zone is limited, resulting in weak kneading
capability of the mixer. Therefore, in this embodiment, a
baffle ring 3 is added to the outer circle of the stirring block
2. After adding the baffle ring 3, as shown in FIG. 9to FIG.
12, most of the fluid flows from the compression kneading
zone at the bottom of the container where the slurry is
mixed.

[0045] To avoid the occurrence of a stagnantflow layer,
a plurality of baffle ring holes 31 are evenly distributed on
the circumferential surface of the baffle ring 3. After
adding the baffle ring holes 31, as shown in FIG. 13 to
FIG. 16, most of the fluid still flows from the compression
kneading zone at the bottom of the container where the
slurry is mixed, and the kneading effect is not affected,
while avoiding the occurrence of the stagnant flow layer.
[0046] The above is only a specific embodiment of the
present invention, but the scope of the present invention
is not limited to this. Those skilled in the art should under-
stand that the presentinvention includes butis not limited
to the content described in the accompanying drawings
and the specific embodiments mentioned above. Any
modification that does not depart from the functions
and structural principles of the present invention will be
included in the scope of the claims.

Claims

1. A mixer, comprising a guide cone, a blocking ring,
and a plurality of stirring blocks, characterized in
that the blocking ring surrounds the guide cone and
is located at the periphery of the guide cone, and the
stirring blocks are evenly distributed between the
guide cone and the blocking ring, with one end of
the stirring blocks connected to the guide cone and
the other end connected to the blocking ring.

2. The mixer according to claim 1, characterized in
that the peripheral surface of the blocking ring is
provided with a plurality of blocking ring holes; multi-
ple blocking ring holes are distributed on multiple
circumferences, and the multiple circumferences are
spaced along the axial direction of the blocking ring;
the blocking ring holes on the same circumference
are evenly distributed, and the blocking ring holes on
adjacent circumferences are alternately arranged.

3. The mixer according to claim 1 or 2, characterized
in that the mixer further comprises at least one
dispersing column, and at least one of the stirring
blocks is provided with an installation hole, and the
dispersing column is fixed to the stirring block
through the installation hole.

4. The mixer according to claim 3, characterized in
that both ends of the dispersing column extend out of
the stirring block, and the extension length on the
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10.

1.

same side as the guide cone is greater than the
extension length on the opposite side of the guide
cone.

The mixer according to claim 4, characterized in
that on the same side of the guide cone, the blocking
ring is higher than the height of the stirring block, but
does not exceed half of the extension length of the
dispersing column.

The mixer according to claim 3, characterized in
that the installation hole is located between the
blocking ring and the guide cone.

The mixer according to claim 3, characterized in
that the number of dispersing columns is the same
as the number of stirring blocks, and each stirring
block is provided with one dispersing column.

The mixer according to claim 1 or 2, characterized
in that the stirring block has opposite positive flow
surfaces and reverse flow surfaces, with the reverse
flow surfaces facing the direction of rotation of the
stirring block, and the positive flow surfaces and
reverse flow surfaces are not parallel to the vertical
plane, and the reverse flow surface of each stirring
block and the reverse flow surface of the adjacent
stirring block form a flow channel.

The mixer according to claim 1 or 2, characterized
in that the position where the stirring block is con-
nected to the guide cone is located along the cir-
cumference of the bottom surface of the guide cone.

The mixer according to claim 1 or 2, characterized
in that the mixer further comprises a rotating shaft,
the rotating shaft being concentric with the guide
cone, with one end connected to the bottom surface
of the guide cone and the other end extending to-
wards the opposite side of the guide cone.

A stirring device comprising a stirring tank forming a
stirring space, characterized in that the stirring
device further comprises any one of the mixers ac-
cording to any of claims 1 to 10, and the mixer is
arranged at the bottom of the stirring space.
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