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Development of Continuous Kneading Process for Slurry Mixing of Lithium-ion Batteries
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The manufacturing process for electrode plates is a key technology that has had a great impact on the battery performance, and
the kneading treatment in the process plays a large role in achieving the uniformly dispersion in the electrode slurry for lithium-ion
battery.

The electrode slurries using some anode and cathode active materials were prepared by the continuous kneading process using KRC
kneader. Anode slurries without agglomeration were able to be obtained by mimicking the conditions of conventional batch mixing.
The dispersion of the conductive additive and thickener was confirmed by observation of the electrode coating in cupper foil by
scanning electron microscope(SEM). The battery performance of coin-type cell using these obtained slurries was evaluated. Their
battery performance was almost the same as those made by the conventional batch process.

Cathode slurries without agglomerations were also able to be obtained. These obtained slurries were coated on aluminum foil, and
SEM observation of these electrodes confirmed the dispersion of the conductive additive. The battery performance was better than
those obtained batch mixing.

Our examination demonstrated that KRC continuous process can produce stable electrode slurry for lithium-ion batteries. These
results confirm the advantage of KRC kneader not only in improving the battery performance, but also in the reduction of space
needed for equipment and in the increase due to the reduction of slurry production time. Therefore, it can be shown that KRC

kneader is practical equipment for the manufacturing process of electrode plates.
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Batch kneading process

PWVdF solution 0.75kg —
{Solid concentration 10wt%})
LCO 2.70kg

+ —1—»<_ Planetary Mixer

AB 0.15kg
High shear mixing : 60 min
(Solid concentration 81.3wt%)

PVdF solution 0.75kg ———»
{Solid concentration 10wt%)

Mixing : 60 min
(Solid concentration 71 .4wt%)

NMP 0.3kg

Letdown : 30 min
(Solid concentration 64.5wt%)

14

V8

BRIRIERZ S U —DEFER 70—

Continuous kneading process

LCO
T'ikg h PVdFsolution | PVdF solution |
0dign | 19%. 12k | 10%. 28kgh
= LI
' purmp MNP
— Fow] [Fow] 2.8kgh
f NN =N-N:]

I . 1 ]

. s I

: High shear |, Mixing | Letdown|:

'| mixing zone | zone ;| zone |
]

I . 1

1000
——CT-1
© 800 — e==—=CT-2
S = Batch
% 600
[ /
"
5 400
Q
=
® 200
0
0 200 400 600 800 1000

Shear rate (1/s)

H15 [EERSY—DEE)

H16 EFEREEZSY—DORHEEHRE (250 &)

4.2 [ERASU—DEFuER

LCO IEMRA T ) —oRMIZB VT L, /Ny FREHE
ORMFNE% KRC=—F 1 ATHB L7z, B#E7 00—
141277 141213 8y F R E ORI S —
YO AR TRLTWS, PVAF @ 1 [MERE T,
X 14 ® KRC = — ¥ O [E# Y #3257 %D, REHD
o LIRBREE 3 25T RCTIRME S & 7 5o

PVAF OO IZE b S5 T W TFhoL T
BEWORIEON R AT ) =gk CE 2, A5 —
DREFEZF) % X 15 2R $ o PVAF ORI E 53
Ny FREHEL YD AT ) —oREMEIEREL Twiz,

PVAF & 1 AR CHIEL 225 ) —% 7V I fHICE
TL723d® (CT-2) %#SEMICTHIZEL-#E%IX 16
R X EEBHOBEIZRD SN, T2,
BMEEOHH T MRS NS, BEYO Wil
LR AT —PHETEX PR TE 7,

KRC == % ZHWTIER L7225 1) —% T 2025
Baf eV a2ER L, B2 e Lz, £7203y
FRRMLIZAT ) —=THaf vV E2ERL, ik
FHEHE L 2e K528 2T E 2 X 17

VR TR TR LARSB X OHEIERIZIZ &
A EZEAL R WAS, KRC = — ¥ ColifeiR#ki L7z CT-12 T
HEPPLKEREINLMHMPHER S N

P A 7 VRBORERE K 18 127”8 F . 0.1C T 50 1]
DOF A 7 VAR TIZ, 1M HOBESRIIH T 245
DOHEFFRIZ Ny FRIEBETIZ 95% Z/R_ L7z xf L,
CT-1 Tl 95%. CT-2 Tix 98% DMFFRZR" L, #AL
AR IN Lo b 0o, HEEREMIZB VTR
e EIAIAR S 7z,

WIZL— FRBREREZK 19128, L— FRBRTIZ.
02C XY EPRONDL X HIZRD, CT-2 Tld/vy FiX
BHAT ) —THERL-af eV LT BiT%
WRE oo —J. CT-1 TIRAMMIFLHEMBS L O
50 DA 7 VEREICBWT Ny FRBHME ) BIF4
I Z R L CTW7eds, L— MlBrcia Ny FREME 12
EAEEDLLWEE L o7z, B, BETEM & MR
12, ICTIEVWTNOERAFD I LALERSIE TV RN
. EREEANT ALY AR F AL LB T
4 eV EERL 28101342 80mAh/g R 2 7R
LTED., 24 VeV olgils e ik#Efts b2 & TH

JU¥E MEEE No.63 (2014 % 1 A)



45 160

discharge capacity (mAh/g)

17 EfRSU—O#HFEREHRR (0.10)

200
Q Lunwnmwunan 2 01¢
< r< .
N 7 < 120 £ 150 (<215 020] 50 =i
s 3 ®CT-1 s *e.
] S 80 L CT-2 § 100 |
*—é —CT-1 3 + Batch b oCT-1 | |o
—CT- o N
S 2 g eCT2 1c
. 5 ||
Batch £ 40 5 50 oBatch | g .
] ° o,
© LN}
3 ‘ ‘ ‘ 0 0 e o9,
0 40 80 120 160 0 10 30 40 50 12345678 0910111213141516

cycle number(-)

E18 IEBASU—DY A JILHERIER

Cycle Number(-)

19 EERSU—0DL— MRERIER

#FTEXDLEEZTVD,

PVAF O fE#5 B B ASE AR IS 5 2 72 2 BIZ O nw T
& PVAF % 2 N5 CBER S % St B\ CREIBE D
XD EEPH OGS EAHET L. R ERT T
BMLTWds, MORREE o7z, Thud, BE TR
L7z PVAE S F3 20 L Tuiwnw &R, FiE D@
D AR ORI DR 88wt% L E T & /2720 EE
BHIOG DT oz b, BVEIEGEIZL S
FAWATEW RN 2 S\ EE2 5 2722 L e EX R
INb,

—FTIEMA T 1) — 12DV T Ny FRIH & [ DL
FOMRIESNZZZ EH S, KRC =—F TR#HET S
B AR L 7252 5 2 L AVRIB S 7z,

Lo D 2Ny F AR BT D 5 e 65wt% D A S
) —33kg #HEFTLDICI0GELTWADITH L,
KRC =— % Tl3 1 BEHIZ 124kg D A 1) — A3k T X
Bo THENY FRBEHTORAT ) —%2 K 16 2Tl
WTEDLI LR D, FETHAIZKRC =—FDITH
MWL o TV BDS, S HEFRMEL 72 2 7)) — ki
Ny FRGRME TS, AR NMP 2% S 5 IR
L. FEGHEZEDLZ ENETDH D,

DLEDREREL S, EmHICB VTR, KRC=—%1F
BAFEM L& 29 —OKBAEREZ W T 53 &
LTI CELMRE o7

5. FEHESEDTE

— M) F A4 F Y TRBBHTHEH SN TV AIE
W R B X BB EHC O W T, KRC =— % % v
FERMIC L 2 EMA 7)) — 0GR RARIET A, &
WA e LTtk Tdh b Ny FRIEH & FE Lo
RGO, Ny FRRM L FERDO RN — 228
KRC=—FICTHBTELZ EHIRENT, T A
) —BLEREH D ARBCEMITE 2 2 e, EibsFEE
OWERZTTHR L, EEEON LR RERE A R— 2D
HIRAC & BT & 2tk S, ERTEOH 5 2w
THbHILEIRENT,

UF A A F 2 REBOIERAE L L Cidicd
FXFELRMEDH Y, o/ KEHBRTHHINS Lwb
N5 ZICR R AR LY R 7 & O IEAH N S B
HMATWS, IS DRERIZOWTIZRERE ST 5 T5E
THbo

SEk

D AARBENED MR EHRAERELO T T, 13
A4 (2010). pp.196-199

2) HEHHZFET32 ¢ 4554 MEBFTRS (2013). pp.7l

3) BEHHZETIIA A MEY > VR D AiHE RE,
MR T 424 (2013). pp4l

wEE

FEHBZEF

Yukiko Fujita

1999 4F Atk

I AV F — ORI R

fEacFnes

Kazunori Fukumoto
2001 4F Atk

R OREHIIE S

fy 2

Hajime Agata

1983 4 Attt
Bk S ORI HE S

BHEX
Takehisa Fukui
2008 4FAfE:

i (1)
BHPANHERER




