wO 2024/136079 A1 |0 00000 KOO0 0 0 0

12) 53 g 5&9?311 o3l A FAEL
(9) A A A 4 A4 7] é} 0 OO0 OO0 O O A0

2R AP
10y A F/NHE

“3) A FTNL
ol A7 o WO 2024/136079 A1
20243 6 € 27 ¥ (27.06.2024) WIPO | PCT
(51 FAEHEF: AT EAE 188 LG A UA &R 7] EA T4, Dae-
HOIM 4/583 (2010.01) HOIM 4/1393 (2010.01) jeon (KR). 23 (CHO, Jin Ho); 34122 A3 A
HOIM 4/36 (2006.01) HOIM 4/02 (2006.01) FAT EAR 188 LG clUAEFEA 7|&d T4,
HOIM 4/133 (2010.01) Daejeon (KR). AAIL (JEON, Shin Wook); 34122
ot PAFAA FAAT EAZ 188 LG oUAEFA
(21) FAEYUE: PCT/KR2023/016609 7] 21 7-91. Daejeon (KR). 71 2 (KIM, Young Gon):
(22) FA=YLY: 2023 1 10 ¥ 25 9 (25.10.2023) 34122 A G A Al F-A4 7 FAZ 188 LG o Y A &F4
2o 1o .

25) 29 ol; ol 71 A4, Daejeon (KR).
A: A EF ; ASEGA
26) FAA: ol (74) 2 ¢l: I EF (KIM, Hong Gyun); 05854 A& |

97 W2 114 12 H o] E BE 3093, Seoul (KR).

¥
o .
(30 5418w @) AR 3E9] LA P & hsd BE £/

10-2022-0183044 2022 ¥ 12 ¥ 23 ¥ (23.12.2022) KR 2] ]9 WS 93h0]); AR, AG, AL, AM. AO. AT,
(71) E942l: FHIA AR YA EFH (LG ENER- AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
GY SOLUTION, LTD.) [KR/KR]; 07335 A£E5HA] CL,CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
S Z T o] o] U) & 108, EF$I 1, Seoul (KR). EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,

HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,

) . oF o . A 5o
(72) BA: &3+ (YOON, JongAS;);ﬂMlZAZC;Hfio;ér =1 KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
/8 A2 188 LG o LA S F A 718 7 4l Dae- MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
jeon (KR). ©] &5 (LEE, Taek Soo); 34122 t 133 4] NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

(54) Title: NEGATIVE ELECTRODE FOR LITHIUM SECONDARY BATTERY AND METHOD FOR MANUFACTURING
SAME

(54) &g o] WA 2l oA A S5 B ool o] Az

(57) Abstract: The present invention relates to a negative electrode for a lithium secondary battery and a method for manufacturing
same. The negative electrode has a structure in which a first negative electrode active layer and a second negative electrode active layer
are sequentially stacked on a negative electrode collector, wherein the first negative electrode active layer includes artificial graphite and
natural graphite as carbon-based negative electrode active materials, and wherein the adhesion between the negative electrode active
layer and the negative electrode collector is enhanced by adjusting the orientation index (O.I;4) of the carbon-based negative electrode
active materials contained in the first negative electrode active layer, and the content of the artificial graphite, within a certain range.
A secondary battery comprising the negative electrode active layer exhibits an excellent lifespan.

(57) ShA: B B2 el F o) HAAE &3 % ool Azyuel vt Aow, 3] ST & A ol AL &3
FY3 3 A2 &F BEFC] FAYE 939 PRE 2, Al $F BAF] 9 STRELZA % 59 3
Ad A% LG5, AL ST BAF hd Ba $IREYO M2



WO 2024/136079 AT |00 00 000000 O O

SA,SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84 AAF (=9 FA7F gl &, 7l BE 7Y
A Ae] e B3 E £]3l9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), &k Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))



PCT/KR2023/016609

WO 2024/136079

A9

R o] 9] A =R

7] & HoF
E_ h

= 53] &4 A10-2022-0183044 5] 7]

&

2022.12.23.AF

o
T

o

=
=

[1]

[3]

Wl A7) &
34

B!

At

sfol el 4%

A8 ol el,

[E]

e A7) 9F 22 &

o=

[4]

A7) A5 ake] Wl )

At

1

3} o

o] 2]

[5]

ph

=

o] w1

s

A a7 AL S

T

&

t}. ol ¢

o]
AR

ol
Hlo

ol

Fo e, 4

D

H =z
~—E'——‘T—l

o]

s

Eu

A2 ¥ 2] Ask(defect)o] L

ol
N

0

7} 54

E
Al Aol Tt

Al 7} 51 o]

o
< vFe] (exfoliation)A] A 3] &

bol ALg AL, 7] T2

315
H [6)

= =
=

(propylene carbonate, PC)

T
T .

==

lo

Z

o B o
st Hﬁ 0

T0
oﬂw NG WJ
TS AT
or o o
rulim iy
o) T OEK

AA

=
=

LER]

[9]

6

m})
=2

[10]

k:

LA

|

FA|

AO

‘.mo
ol

1



PCT/KR2023/016609

WO 2024/136079

73 FA

[12]

A 32

[13]

fite]
;OD
B
ol

ol
N

5
wK

ol

2 S=gE

12 Ve &= E

Al
a

i

Ao Aex0.07t 22 0.1 A 0,99 €

4 1)

Ol

=
9

24

—~
=

o
Ho

[18]
[19]

[20]

I004/1110

Al o A,

I004

74 A [0,04] 24 H S JeERY

3’ ¥ 3(XRD)

XA

e

o

|

o]

_50

meo
el
hin

olp

[21]

A A [1,1,0] 2AHE JERY

=
=

3]4d #3(XRD)

T .

kOl

-

~

;OE

=
N

gd=4

E A A &=

(O-I2nd)

-
U

229 49

o] ¥ (01,00 o

—

50 gm WA 300 i

T
T .

[27]

0%

¢

[29]



s
2
o
1

o e} A2 g
AL

2=

=
1
1

],

D

PCT/KR2023/016609
]_

17

T

Al ==
o

T
T .

15}
el A71de

2=

o =
=

A2 &=

=]
=~

WO 2024/136079
A7 7ol /17k= A1

[33]

o)

—_
fite]

7A
B

fite]
;OD
B
ol

ol
N

5
wK

ol

12 YEhl =

Al
a

2 3}7]

o ZE %007k 27 0.1 WA 0,991 €

=00

== 5k A

I004/1110

1

4 1
Ol

2 1914,

=

[36]
[37]
[38]

=74 21 [0,04] 2415 EFY

3] F33(XRD)

XA

-

o

|

o]

_50

Jymo
o
hin

olp

=
004 1~

[39]

=]
=

A Al [1,1,0] 24 S e

==

=
2,000G WA 6,000G62] x}7]4e] ¢17}

T .

3] F33(XRD)

A
S a2 AE 0009 R
[46]

[44]
[45]

-
&
BK

ol

wK

[47]

-

ol

ol

HAe gH

}

O
8

g 9

=

o] A

vy

ul

[48]



PCT/KR2023/016609

WO 2024/136079

o M M el (N I ) -
ol R B T w4 i
et NESERE 5% 8 ol A
Tredy Euis-s magpigts ®R O &F
X = ol = W — 2 v . —
ﬂxqwow HEwE L uToLOM\JNao9JM o E T Ho
o xRN g e o ey R — o
S p o = 7Lﬂlufnll XU/]]]E Y ﬁuﬂ;l ,i‘.X‘l
2 1 T Mo — O o Tome © o KPR g YW T - B
<O = ol %o oﬁoVﬂu No ¥ Hp oo ENOO7 N B o
TWgeE S IBTETaw e awmd Dy RS
T 5 Boar 2 T 28 o i 0 A AF =3 g
o O T » ol ok W Do M - CC I ny
SREET LATiamd wrfs¥gntn Ao 3
Mo T W oo Mo T %o T A S e W g IS
TP Taawy ﬂm%%ﬂs%%ﬂ ﬂxomu;_aiﬁ
o % DR R R T A T B —
P Ko T B oy CE S o= T o i
o s~y HfoTﬂ:.L © o~ ‘m_ﬁHT,U/AoEEdN_.oqqA Hlﬁo_ei]o
=R uTﬁooo}dl‘nﬁ_Au = Oﬁﬂﬂﬂ&o]]7 = o = N e
B B RE TR SN 0T ;Do o s
s = U FMNEF S = S S M S oo P
dl 0 HT o o ,Hf oH 1o Lt Oﬂﬂ —= 1o _ﬁﬂ ACY ~° K Ot
e TSI R = B o R mm T o 0T e g
= —— N’ b .
W % HoOFBEs M P o lr i ow 5 o L S
M E o gFEBEgET Mo T Eg 2o M = T K Vo WX
B8 wp® T LTl wy w T o & R E
. . — —_— INIO
‘Ulw,i,wumrﬂdﬂ LUMWI‘UI‘OILfO mvw‘ﬁooo‘utf_w\dﬂlﬁOATzT 3 ~ X To fOtOﬁui
B o S B S m B b B gk 2 g %o T ol O
PrﬂwwLMMﬂﬂA _zouu*ﬂﬂuo#lﬂw#ﬂ_ mT%WMﬂﬂAﬂLﬁomm Y :ﬁﬂﬂﬂw%uﬂugﬂﬂu
i) - 0 - Q I — = —~ N
sEr e oM Swa Fagcgestac a AT plow L
FH oMy s PuEFR s ST e e o Mok g2
o = mo I % B ! o~ X ol B %0 o W e o R i JML W= T R ol wm S
SE Ty BTN WRe Sy hw T g e TP
Moo U o m © H T St 0D B oimooga i w0
,mﬂf . s o Ty o <7 X iy o| B° X W o
OB RO WL R g GTES g o W g F T TR
ﬂAiLﬂﬂ%_ﬂuEﬁoﬂnﬂLﬂ .EJ@HT%%HI&OEO > ﬂwutoﬁ;%oﬁﬂﬂmﬂ
MoK H e wWHRT T T W 3E W Z M o =T G
= = = TR o= =& =
) ) e} RN e e O S o) EAC)

[ 1]

[62]



PCT/KR2023/016609

I004/1110

0.1
4 1994,

WO 2024/136079

[63]
[64]
[65]

=74 21 [0,04] 2415 EFY

3] F33(XRD)

A

&l

X

-

o

|

o]

_50

Jymo
o
hin

olp

=
004 -

4,

A Al [1,1,0] 24 S e

=

==

3] F33(XRD)

24, A e S Al A7 g

(e]

[e)

- ==
T .

2

ks)

SE|
242 74

T
T .

[67]
[68]
[70]

—_—

b= R

At o 7]

A~
T

HREE

WL 1:2~1:209]

YA
ar

ool

—_
fite]

ol

L

T T

Fo]

719} 3ol Alojgt o ey

ks)

1

o
1=

(e}
H

1

5]

(s}

=

o] o
=

=+
=

o1 0.75 W] 1.0;0.75 WA] 0.95; 0.8 W] =]

0.95; F£3=0.90 WA 0.99Y = 9t} o] 714, "t

T

= I
=

|

of 7]

[e)

==

BE A, FAPA A AN 7 (SEM)
3

[e]
H
=

=

af

o
35
=3

|

2 &

o



PCT/KR2023/016609

WO 2024/136079

I~

ﬂnf.o

L

ool

NI

5pm WA 154m; 5m W A] 124m;

10gm WA 20gm; 15m WA 20m; 124m WA 18m; == 8um WA 14me 5= Q) a1,

(Dso)

15m WA 20um; 20pm WA 25m; 18um Wi <] 23

T
T .

(Dso)

pm; B 21um WA 25med 4 At

ol

o To oE o}
w oo T
ok g B
TR A D
o
m o B K
o N °o B
ws oo oelr
T o ol
SRR
oo B i
=K of ®K I
1< ﬂE _&._l H.
)
NOT oo %
P A
C L
T oF B T
R INGS
g o P 5
WO T mm
T T
T A
olr o Mo oF
3o o o
"R
PRI I
o AF B Mﬁ

o 00
M2
o}

T T
=
~

A S
17

Al'E
jue}
=

b 5ol
opo] A%

= =
= &3
A =

20m "2 25um
o)
H

o
1

7} 2 Aol 3o 2 x

L lr

[78]

e )
X A
N ol X
= o
TR
L
A W
o 0
poivae
ol op B
N o W
Lo} \.mo dl
T o
o ~
=~ N
Uh
T
ol iy mw
7 N
el
o T
B or
oo Ir
Wy ok
oF X )
A
T o )
T w o
o M= e
O g X fuy
W 5 o
ir T % A

]
A

gl A

S

%o 4%

o

270 ¢f N

o
O

A}

[79]

T
ar

3o

~

o}
_50

JwNO
B

bl

_50
70
i
nr

olp

N oy

G

o o

-

ol

HH

DR R R RE R

5]

-

a1} A2



PCT/KR2023/016609

WO 2024/136079

- = —_ ~ ~ —
T g R, Ty 4 TN g gg® @ =
; N s T o —
O é%wﬂ%m I N X %%%%Mmﬂ TUMEeT 7T w..
o7 o o s R BT Lgp o R oo e g B
o il i ol 5 No o iolr 3 S | e = ol — R ol
‘UI B/ JAO o) — ‘IHO#DJ- E]—/dﬁ T
i e TXo 8% Wz STl aT =T g sl B
< o o g ¥ e § L omE [ T ) aa;l,,& e Y
PR D =lddy wrE o gri®TT wELE® wmaW s
I ko dBMhd e gy o f R g ® =
vl Javlgbomenw il lwE wEITR Xy 2
ol o2 B = = w oy ORI A~ A= X X N ol o 2 —
g Irmgrlosliind g la B Bme o2 <
s W T F X WR e A a3 CIANGY o
%o W wmag%?%%wnwf%%aoﬂm_xé%ur%% .wﬁ%mﬁﬁﬂ w & o= i
S N Mg PR e PR TR T oo WE R o W P o A
?Jv mmo_E5ag%%%ﬂ&ﬂ;o%@wff%%ﬂ%ﬂﬂmml% %M_M 2
TN XN o 2 e W KRR R gy T OB LA T o= XN £
1_ ﬁadu i_ldnﬂro7%ﬂ 1ﬁ].60t7 ﬂllE‘_ZwroEr‘_ i e r
5 N ol Mﬁ Eﬂwﬂ S do o ojn _zgmﬂoﬁﬁﬂuﬂa i W o ﬁeA]]J 4 E‘_ﬂ_tummo !
CE G R N S A T o o N . S T i
2 TCeiTRreeiISIAEIEIZRdRcE Low o
> g i Polir Mo DT TR R L E R .
~ Jonr o o R = = o e A = N %0 o o Z
mK il M@& bl o X % R oop nr - G o) ~ S R e Mﬂ <
TE amr e BTy doop T b x5 R . g
53 e O = — —
il en ﬂﬁaﬁao i AouM ,o/wa <opl oo ma " oof X B o X B AR o o °F WE =3
Mo — o X P H g R oTE g m® — -
3 o S = X T WX T =
_ X oo w e o Mo rr dy ox WO U iy NI °
® T 0 op _, ? ol mm o v ofn N 0% mﬁ T - ST T W CL 0 T i Ko
N =TT e O AR e B o ! A g XU o w R o B o o
X gl No 8 I = ~ : Ay A T
Ol T i A R L ,iﬂw%%ﬂln&lﬂiﬁ% W s
o ﬂ%%m%ﬂ%&,%mnﬂ%%iwwmﬂ%ﬂﬂﬂg%Mﬂim ST
AR TP IR g I e N e R RS R ol 2 g
= oﬂ“&oﬁ.]z?&oLPoﬁlP7ld|ﬂmﬂ_EﬁoEL T ~O oA 9 g0 — S
&S ~ < o Gl N 3 Gell i ~ ~ I )
AP Al a8 e SRAE T RNY o RAr o w2
L .;olel]EL,U/‘ISHLL 1r1)mﬂl1_.11,ul/ﬂt _ E__o E._VOA_le
FRNT " T PR E MR NRERWE W kW %2
N o < w ) ~ ® N O =
e e e e e e X XD

A Al [1,1,0] 24 S e

=

==

3] F33(XRD)

SEl
SEl

T
T .
T
T .



PCT/KR2023/016609

217
sl 4
S CEEES R

ol T2l(Cwel

Q]I&

2

Bk A A &

5 1) 51.3= 20=26.5+0.2°, 42.4+0.2°, 43.42+0.2°, 44.6+0.2°,
2 54191 [0,0,2]9, [1,0,019, [1,0,1]R
|t} B, 20=43.4+0.2°0) A 1}

WO 2024/136079
[93] A7 2 18 XA 34E &
Z7F A, FA A SR 55
Bt = A 327F 2 5= AT
A FEAR E<de) b
54.740.2° 2 77.520.2°% eI T} o] = 7}
™, [1,0,11H4, [0,0,414, [1,1,0]9-& e = Aot} 35t
Elub = 3= g 2229 [1,0,1REI} A/ JAA, 5 &
[1,1,1]98 ) sl &ah= 9] A7F T4 (overlap) ¥ o YERE A 02 & % gl
[94] o] % [0,0,4]H S Y EFH = 20=54.740.2°0 A 2] ] =79} [1,1,0]9 & Y ERY =
20=77.5£0.2°¢ A & 3] o] A B &, A K Q2= V] 9 A FEE AR
glo] dojA= WA v &S F8) @A SEAE, SO g4 AE AE
(O.DE =43 4= 9t} o 714, 20=54.740.2°0 A o] 3] 13= S o] AN F &
= HAA 2] 7127 & 2= [0,04]H S YEN = g Aol g Av] 4E %
(0D 1 gkol 0ol 7S5 &5 A AA Tl gk 7157171 90°¢ 7H4t AL,
71 kol A TR = HAA mel thEk 771 7F 0° == 180000 7Hb e o
nj gk 4= glt
[95] E3H E ol S5 Al 5 @AASH A2 &5 ST A g hHE v
Al 2=l &= JAA N thato] Ao Wake ZEte s Add = 9lo, o
of wret 7] All &5 SAAFH A2 &5 245 i E gHAA SEAS A
2 OEAER0DE 7H = Idoh FAALE Al &5 245 grE A
1 &4 S22E& A2 &5 450 dFE A2 gaA 4R S Ads
(O.DE 7H4 == Utk
[96] shube] 24, A7) A2 5 24350 s A2 eAaA g Ad %
(O All &= 2450 g &4 2529 449 51.0,)°l thaled]
10% WA 100%°] ¥]&-S 71 4 lom, B} -4 4 S 2= 50% WA| 99%;
60% WA 99%; 70% A 99%; 80% WA 99%; 1= 60% WA 85%2] B &2 7}
A A
[97] ol A9, A2 &= FAFol dFE SAaA FEA ] AEE(0.1,)= 0.1 HA
0.9 &~ gJoH, B} A4 2= 0.1 WA 0.7; 0.1 WA 0.5;0.2 W= 0.6; 0.4 U]
2] 0.7;0.3 WA 0.5; == 0.1 WA 0.4 5= ot
[98] o] E S5 Al 55 2450 A2 &5 g4 T A R E va
Al g2 FHLODE =g vtel dol Alojd o2, A2 &5 459
Aol A A 2 P F ol Tt o A &5l TR ¢ Joem Al &=
AT o= JAA e g s B A4se o o
[99] ol7h, 7] A2 &5 A A2 g oS82 d o] &5 A A 2
ALV E RS Yy o] T YAshE ol o] 3A] Aol t gt
WAL AL A7 o] MAkghs vheERd o )



O

WO 2024/136079 PCT/KR2023/016609

[100]  stube] 24, A7) A2 &5 EA T2 Tl A= dolo 31 e gk
CIE M 2FA] 4] Al L#gko] 40 o] 8Fo] AL, AL*o] 10 || REA < 9}4. Ho} A 4]
S8 7] &5 245 Bl HAskE ol 34 el o ‘& E A 2HA 24
Al L#3HE 30 WA 40; 30 WA 35; 32 WA 35; B23= 31 WA 345
8 1wk, 5 1T 3 vk, EEa= 2 W] RES] 4= gl

[101]  L* g2 Aol vhr] & Yehdi= @ 224, L#=00] ¥ S Al (black)S LERN M,
L*=100°]H W A (white)S YEFITE B Aol Ao &= SAFT S d4aA &5
dEAEAM SAE FAAT R 23eto] A4S YENEE 30 o9 L+& 7}
AN, &5 AT T SAES &= A A thato] 7 datA A4 w3k
ﬂ g Aol A o L HAHE, ALH)7L e 5 9}

[102] SHH, A7 Al &= AT H AR &5 45 5 vﬂ% 50 gm WA 300

, A A 2 2 3= 50 um WHA] 250 pm; 100um W A] 250 um; 1= 100 pm W A]

200um%‘$ %E} e &= BT F FAE 7] HeZ 288t o2H

— =
&5 5 9g o, &3 DY F T B

e
= = T
[103] 2= 6P Mﬂ Al & %L AT F FAE A2 &7 AT H FA O
sto] 10% WA 100%4] &5 7HE & Jom, FAA 2= A2 &5 g4 T
o] A F7A ol thate] 10% WA 50%; 10% WA 40%; 30% WA 50%; 40% W A
70%; 50% WA 99%:; 60% A 99%; 70% WA 99%; 60% WA 85%; L1i= 80% W
A1 100%2] ¥l&-& 7HE = Stk 2 42 Al &= AT F FAE VI
HAR 2dgomA &= JAA e o= ST [H2Es TN lUW &l
[e]

wbA g8k 1w 2eS golal A 2

[104] 3,

—Hﬁ: = ey ™ 1 = 1 loRrey =

I A A = EEHE S v 28T ? AN

[105] ol gt A a2 EEEE T4 E}?r (SiC), YAk e 4(Si0) &
Ol A4S} 2 (SI0,) T 18 o]/d& X33 } ?’r/\ﬁ] 528 x3s 4= Q) o] 7]
M, 7] A BE L AAsHTASi0) E oA ks A (Si0y) 7t L sHA &

FEAY 533 E o &5 @A T T E = A G ol E2 AT A(SIO,, |,

0.8<q<2.5) & TAIE 5= gt}

[106] obFel, 37l A =g dS 7 &5 24T dRE S5g=4 AA
Cd ﬂ%ﬁkﬂ 1WA 20 55F%2 233 o, FAdoz = S59E52
A A S5kl habe] 1 WA 9 T3, 3 WA 7 5HF, 5 WA 15 T4, 11 WA
19 ?%‘Eﬁr, EE 13 UA 17 TR 28s 5 9l

[107] P& 748 =222 32 A7 HAE 24802 S uf
E 25 ST Ry HdES HAse o, Al AA e 27| S
A A B F ARG H 7Y 85 A4S FoldM i ARY S 858 &
A 5 AT



PCT/KR2023/016609

10

WO 2024/136079

_50

JwNO
B

3Fo] 0.1 WA 10

5

aF ol Tf
0.1 HA 8 T&H-, 0.1 WA 558, 0.1 HA

| I

AA =AM 7}

-
U

Ll

e g ob Y

T
T .

A7 A A

[109]

T
T .

H, TAH o

0|

13
1

,_913_:”{'_

[e)

§ el A

[

IERNEE

1

kel
=]

ol uiel =2 Qs 2

sho] 0.1 WA 10 =5

0.1 A 8 =, 0.1 A 5 ==, 0.1 WA 3 =5

(polyvinylidenefluoride,
[6)

AA = Q)
o, shere] & A2

A

-
U

of o

st AY == 24

o

5

ol
A HE A ZE 2 9 ~(CMO), A
=]
1

2}ol

PVdF), 2 o} =1 ¥ 21 E H(polyacrylonitrile), = 2| W E W El A H o] E

1

kel
=]

O
-

SRS

[}
A gl A

=z
“F

A
DES

=
K3

2jHd

T .

T

1912 Ao FomH e

[e]

A, FAH R
A= Aoz v

5% ¢] W (PVDF-co-HFP), =¢8] d ]
| =EAIZE

(polymethylmethacrylate), &
[¢)
)

S|

|

Al
o,

T

[113]

wr
<
e
o)
_50

1
=}

3|

=2
i

371

Ea

=°1, 72, 2H

o, e 2E el

=

=

o, o

[e]

N

]

H)

&l Are] A7)

)

EEE

Fol 1~500 pmel) A

ks)

a1

sh5) ALt skl vhele] = ol

% 9lek.

4§ o] XA A

A]

[115]
[116]



PCT/KR2023/016609

A 718w el &

A~
T

7FAI 71 H

b3
=

12

[

4

&
LA

11

=]
=~

o
jm g

WO 2024/136079

[119]

[120]

fite]
;OD
P
ol

ol

T
rd

TK
g
ol

T

[¢]

gl

s} 8h4] 22 Vel

=]
=~

2A2A, 7t A o= 2§ ol o] Qe L el M TlelE 2 eo] Ho] 7}
e

[s)

1

5
T

T
T .

[121]

-
\‘w
(@l
<
o Tor
S &
EE
= I
=
_ = _ 27
M_l = M_l Mp o
PEE s Y
BS® 5%

_ — —_— — —

4olal,

)

==
-

Q

ol el

=

1

T .

T

Feo| ™,

1
~L-

viz 77} 1.0<x<1.30, 0.5<y<1, 0<2<0.3, 0<w<0.3, 0<v<0.1°] ¥, y+z
T

,Cu,Fe,V,Cr,Ti, Zr, Zn, Al, In, Ta, Y, La, Sr, Ga, Sc, Gd, Sm, Ca, Ce, Nb,
2]
=

Mg, B, ® Mo o] 7] X1 ol A 418+

Ni, Co

T .

+w+v=19] 31,
) .

M2

X, Y,Z, W

[130]
[131]

HE

ﬂmyq
<O

— N T
v =
M=
S e B
nU.lO
) A
o T o

—_ ———



WO 2024/136079 PCT/KR2023/016609

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

O]W /\01'7] S l}}% 1= %E]'LHTL:‘ ‘j/] 1?::‘ %5—;\” ﬂ'ﬂ‘ifﬁu LiNipsCo1Mng 0.,
LiNiy ¢Coy-Mng,0,, LiNiy¢C0g0sMng 050, LiNiy «Cog.Mng 1Al 105, LiNij Cog-Mng 1sAl
00502, LiNig;Coy, iMng;Aly,0; 5 & xS A /\]'7] Q‘ 51 28 YR & ‘j/]'?“
= 4 2F8HE-2 LiNig;Mn, ;04 LiNigsMn, sO4; LiNig;Mn, ,Os, LiFePO,, LiFe,Mn, ;PO
2o FAE S glon, o5 d dis 0w AR &kl AR ¢ 2l

e FEALe g AT TH V] E 85 THYE o4 Eé‘}}z]z,:o]g

-1—_1},/\01'7] Oo]:;f o] =00 & R Ja= ps

, TAA S 2 90 TFF o], 93 T o] B 95 TR o] 2Ed 4
o]ﬂ.
AT

ob=d], AVl Y= 2T F=2 A A =AA, v, 718 H kA 5

olu, 7| =H A= F=o] AV 4 A& FAATNV] A8 AR E = sl o ®
A, FhANA TFA R ALY = A AL Yo, FAHeRE dA
5, A% 5, 7HE £ oA Ed £ dyl B AA &2 u.p, Al &
o ool A~ £, A B9 A B9 Tdd W gAY EFHE o] Fof X
O Z2HE AEE = 15 ol e X3 5 g

ob&d], A7 ERAE I S 2T FH T 015 THRE 293 5 )
I, FAALEE 0.1~4 T 24 THH; 1.5~5 TF T 13 T F 012 5
F EE 0.1~ TR X 5 dT

E5H AV eelt = S22, = VM 2 -1 AT A 2 AERE A st

e
ot T R S8 A E A S AREE ¢
ATt ;L;(ﬂleg;,_ R s Ry IEF ol =-SALE 7o =
EE%*E.HM@WE%HHU Z9nld 2] ¥l &5 2 2} o] = (polyvinylideneflu
oride, PVdF), & 2] o} 7 & & Y E 2 (polyacrylonitrile), & 2] W e W El A 2 g o] E
(polymethylmethacrylate) R ©] &2 35 A& o] Fo]xl - o2 HE A E &= |
& ol A E TS = Avk dhe ol = A, A7) vl = Eend g
=5 2. #o] “(polyvinylidenefluoride) & X ¢+& 5 At}

ol 9} t] Eol, 7l uidlt = 7 4= @A T T 7+ 1~1
T AL, A A QR 28 TR AT 15 TR RS 4 Al

371 G BT F ﬂwwﬁgﬂdﬂﬁﬂbﬂgohh+?ﬂﬂoi*ﬂ)
pm WA 300pme 5= 9lew, B} -4 4 0 = = 100um WA] 2002m; 80um HHA] 150
£4m; 120um'Q1Z]170um 150zm W A] 300zm; 200m WHA] 300um; S=+= 150zm W A] 190

A 5= At

—_

ZekX g 35t

o

(o

3, 7] G T Y AANRA Gl Aol 3oy WS s 2o
WA 2 EAMS HAE AL AT F Aok ol 2 Eol, 2Elle) 2 Y,



PCT/KR2023/016609

13

WO 2024/136079
o

=) ﬁuu
T o~ o o o o W oy =
WELw e BXg 7 &
Al B HT]%4 #r o X N K e 1%
A O R I ~
™ 20 rk) . o Y R
N o= :_# SL iy —_ 40M ) = — B
PR Lg® Tpk Th TR P
O T o a0, o A N T Ao
o Ao ° o M Yowow W
T o= O 5 R = T
T omwlw W op BN MR
o =5 g XX il =
m_xﬂ%o@,lmmma A @_ T ﬂcl._o_e il ﬂﬂgm
R R S R S R
B e R ﬁrAﬂJﬁﬁro_ﬁim_
B N L TR G il
TR g o ® W R IR
I ARG - o B oop . Mo
i%mﬁ?oaﬂw s ur Mo @ﬂﬂz%wﬂeﬂw
ol %mfmm%m@m%%ﬂ o B T Koy D
TELIRNN TR o I B e &
Wﬂwugeﬂw’ﬂﬁw_omadu uﬁmmm%ﬂﬁriﬁmoo.
w A R N w - =T oy m B R
il = D N = X = °
CHETUNETIaE spiEiizis
JERTaitEiTe  FRiErOLs
~ ~ ~ ~ — — —
G N i < Zm T P WA
x 2 2 X ~ T X W o= o W mo gl D
s Ry AER I GO I
i e el ol S GG SR I TICO i  N
TEzTrRiRURc HEofeslezc
e N B S S L =y R T
BT XD %R Sy RN M oon M 0 R &I
R A R e - et
W o H o o H = %
RN S 0PE o T Y xw W
TR MRS XXX < 7o CUNES
= a5 @ TI@
3 T2 L4 L4

A Al [0,0,4] 2 S HHER
A Al [1,1,0] 24 S e

=

=

==

==

3] F33(XRD)
3] F33(XRD)

I004/1110

[ 1]
Ol
A 1ol A,

T
T

[156]
[157]
[158]
[159]
[161]



PCT/KR2023/016609

14

WO 2024/136079

[162]

23!

23!

Bl

A
nr

olp

= o
=

1

=

2=

o =
=

A2 &=

T .

T

B} o < ap
2548 xgst

—~
=

o
1

A1

T .

=g 2k A2

B

2=

Eay
=

el e of A2 'ha A

2=

A2

T .

A==
olw, &7l Al &=

TAA 0w Al &

A
B

L

t
—_L
=

[164]
[165]

ol

—_—

5
wK

ol

0%

bl

ol
wK

ol

23!

~

;OD
2]
ol

ol
N

o]

TK
;9
ol
;9
i

o}
w0

el a2 4, A7) Al A SS8E

D

[166]

b
B
d

]

[

Z
L
t

(0.1

-
U

17hl A7 ]
o] 4

T &% ol
T

o

T
T .

H)

ks)

2}zl
2l

elefoll 27145 17Fsh= @A

2=

=

B 5 gom,

A~
T

H 2] o} A2 &=

1

)

2=

=

ob=¢, Al ==

[168]
[169]

0%

-
s

N

6

plo

7FH =

2,500G W #] 5,500G;

3,000G Wl %] 5,500G; 3,500G H#] 5,500G; 4,000G HA] 5,500G:; 3,500G A

4,500G; 3= 4,500G WA 5,000G2] #F7] o] ¢17k= 4= 9t}

T .

2,000G(7}+5-2=, Gauss) W =] 6,000G(7}

T .

T

A

$22, Gauss) 9] A}7174o] ol7bE 4= glom, A o=



15
WO 2024/136079 PCT/KR2023/016609

71 A7 AL QI7beHE dAE 5& WA 6
Ao 2E 10% WA 603F; 102 WA 30%; 30% LM
Z WA 35 F; B 103 WA 505 &t 3 o 9l
[173] shute] o 2 A, A7) A 71E A7FsHE E Aol = 8% £ 2] ] o) 4,700+100G
o] z}r] ko] 123 WA 33% EoF 017]_51 2= ol
(174] & A& Q17Fek= @Al A Al A 719 A7 2 A7F A ZE
12 &= &l glel ?471 s Q7rste =z A2 o= £ gl &
EE A2 2= £ 89 ahtel f A 8k= Al
£ ST 3

&3 gAA) thete] 240 AT HES

PN'
o offl
2
< D
ot
i}
N
%0
o
=
4

[\

Wt

x Bt
N
o

4
2
®)
do ¢ 1 o
)
lo
N
m U
o e

Mg
B
o
(G
 rlo
o

i
>
e
0%
— 30
2

o

a =
pilbg
)

[175] 22k

4
e
i ox

of\

kS

Y

lo

4

]

ox

of\

S)

zo do

ﬁ
re
o] ol
ol
A
BN
Ot
ol
rr
uy
Y
)
)
BN o
(i
Y
—_ e}
al
AU -
pilbg
i)
AC)
g,
24
[\

Y

iy

i)
ACARN
il

e

N

N
2
il

it
pilpy
)
i)

o MR Ly

[176] ol u,

L)
o8
L
m i
s
i,
1o,
I
o
do
D
i
B
¥
uls
%
4

(o]
I
(g
dm -
Mg
ol
Y
Off
i

>

&2

L

o)

olo rid
N
3

)

—
)

0%
N
)
rlr
~
2
o
to
re
~
ojrt

lo
©
ofo
)
s
o
4
il

-

[177] of Zith,

lo 12

!
o,
° % rR 1l of

L N,
ki 11 rir @Z T‘N

iy}
i)
=
e
=
L
A

mlm
I

NV
2
do, i EN
K
o)

zo dlo mu px
44 N
> oot
& o 2

[178]

o
2
o
)
A
— @ N
o it

—

)
o

N

N

9.L'

o
Bz

40

lo

U

>4 -
v
]
oX,
of\

e’}

o
e
kY
= e
|
o N
)
<
x
n
O%
it
n

o} o], % & \

[179]  TAH R, 7] 92 50°CH A 100°Ce] 25, Bt} -4 4 2 23= 60°CH
] 100°C; 75°C W A] 100°C; 85°C W A] 100°C; 50°C W #] 90°C; 60°C W A] 80°C %=
i 65°CHI A 90°Ce] =2 =3 = k. A A e B = AT F el 2m/s WA
T/se] ¢ S 2 e = glom, Bl A A 02 = 2m/s WA 6.5m/s; 2m/
s WA 6m/s; 2m/s W A] 5.5m/s; 2m/s Wi A] 5m/s; 2m/s WA] 4.5m/s; 2m/s W A] 4m/
s; 2.5m/s WA 4m/s; 2.5m/s WA] 3.5m/s; 3.5m/s WA Sm/s; Sm/s WA 7Tm/s; 5.5m/s
WA 6.5m/s 1= 6m/s A Tm/se] Fl S5 3 4= Qv of2 ¢, ”7] A
o1& 50MPa W A 200MPa®] ¢} Z7138lol| A 8 5= glow, FAH 2 o=
50MPa W A] 150MPa; 50MPa W %] 100MPa; 100MPa W %] 200MPa; 150MPa LHZ]

200MPa 3= 80MPa W] %] 140MPa2] te Z71slol| A =304 5= 9l
[180] & ¥H&dxd 5= &adde bS] %E, ﬁE H/EA= OLE—% z27 8t
oM Fadto M A=Al 55 BETH A2 == 25 R &
A gdede] 4E5 A3LE HLstetaA =9 Oﬂﬂﬂ HEE Y g

[181] $HA, A7) &= Eol ez BAaA 25 o 9]o = A, vy
o, ol 52 YA TAHE AL E = AR A8E

o
N
ns
re

lo

T

[182]



16

PCT/KR2023/016609

WO 2024/136079

A%

=
=

o A

mo

1}
=

—_
fite]

[185]
[186]

AA A 1~-4 R B3 d 1-2. 2 F o[ A-AA & 59 A=

AA =AM TF

Far, &=

=l

24 2]
B ga ) vhel vl A hE B A v E 2R R 0 A(CMO) S} A1

(SBR)E 4| &} 31t}

wK

L2A(CMO) 1.5 S35

e & A=k

e LR R

atol A1

S B EG

B R

Eay
=

old], A1 &=

[190]

= =gl

=T |

o), w3k A2

=l

=
=

p=1
=l

0.70~0.95

e
o 0
=T |

[191]

=7

=g e A2

ol A1 &=

£ °lgs

A 8um) ol 7 tho] AH

y
B
—_
fite]

90 ym E 100 7} ¥ =5 A1

k]

3H7] &1

Holl 4,750450G2] A7) 4&

YA
ar

[192]

=K
nr o
O#D @_.H
CCY
fils) Dnm
NS
cel=
Ho
S
.
s
DO
A w
2
o]E ol
EL _50
—_
N %o
o
° nr
RO ofp
o om
X, o
= e
ﬂ_OI .
Ny
Do
%
=
o7 o
o mo
S ol
o.AI _50
o T
o

1]

YA
ar

[

[193]

OLIL
o S0 —
X7 LR R LR
NI~
X
S
%%5000
5 | B|F | @
o
B
RIS RS SRS
N[BT S
x| or
m%._: Nro Nroﬂroﬂroﬂro
_%. =5 BB BB
oln o) | o | o | o
= S
41 |E®|-|]|8|]
ol
s 650
— [—
= | B
i glelole|a
Tl S| |a|a a8
&
<0 RO | %O | %o | RO
B |||
— || en | =
TITI|T|T
CHESEEES
U I R




17

WO 2024/136079 PCT/KR2023/016609
Bl ale] 1| T4 20 100 - - - 15
H| L) 2 - - - o1 H A} 17 100 15
[194]
[195] Az &5 o2 Al &5 A4S L A2 &= 250 sk XA 314
W H(XRD)S 83to] ~HEH S FA4e ) olu, Al &= FAd S ~HE
H A2 &5 2452 XAl 3148 E3(XRD) 4T F xﬂz = g eg vy

sl A A A, =29 A1 &
M, X4 3] 4XRD)S| 54 &31& &=

[196] - EFl: Cu(Kakl) &1 @b 3) %]
[197] - S8l H EEH = 15, 2 £9 =0.0m, AR EE = 1%
[198] -=4 79:(1,1,00 H:76.5 & <20 <78.55% /[0,0,4] H:53.5 & <20 < 56.0%.
[199]
[200] AV F2HoR =AY AHEGORRE A o] pE 2 gAaA GE Ao Ht
AEE0DE 2E8 ) 21 A= E 20 YeERHSI T
[201] (4] 1]
[202] O.I=Ipo/T110
[203] 2] 19014,
[204] Ty o= BA S0l sk XA 8ld F3(XRD) 54 Al [0,04] 248 YERY
v Ao WS Ve AL,
[205] Lo o= 45 gk XA 34 F33XRD) 4 Al [1,1,0] 2498 e
v Ao WA e
[206]
[207] ole} Ax g AzxH 7 58S R A2 &= B4 5 WA 7F=E 10 e
D AR 10 e 9 WA Wol] SAstE Dol o] 34 H = *é*é%}oj‘ﬂ} A
g AM2HA E ol -&5te] AAE 3x Holl gk CIE MAHAI & SA4 st 549 3
Aol Agh o 2R L* F gk 7-5tal, AL* 2 @71 ¥ skl Al Lx B gk
& 7IE o5 3X o] zh= HApe| H ks AbEst vt 1 v, CIE A &HA|
7FEAE A2 &5 24458 WeEst] AAS A, =5 Al &= 245 %
Holl tate] U HH o2 CIE MAHAIE S48t 549" A3 = s17] &
20f YER AT
[208] [3F2]
Al &= &5 A2 &= &5
AE%O0L,)| L* AL AEL L* AL
(O'IZHd)
A A] 0.21 34.13 0.2 0.19 32.85 0.1
o 1




18

WO 2024/136079 PCT/KR2023/016609
2A 0.24 34.22 0.2 0.18 32.56 0.2
| 2
2A 0.27 34.91 0.3 0.18 32.79 0.2
| 3
2A 0.57 39.06 0.2 0.31 34.11 0.3
o 4
H] ol 0.33 39.06 0.3 0.19 32.98 0.4
o 1
H] ol 0.18 34.55 0.4 0.19 32.75 0.3
o 2

[209]

[210] Bl 3, 2§ o|AHAA & 9 Ax

[211] AR A2 5= sde8 e A" ol A7 & Q17 A &= A2 Al 9] shaL,
Aol 29 GA o Azl Bl F | AAAE 5 AZFAT

[212] Az &A1l e ddS 2 AR & 4SS EALA 22H HAH e
O7F 242k 5.41 2 16.87 o]t} 8k Al &= A5 Lx D AL 24743
2 040]aL, A2 &= FAl =] Lx W ALS 7739 2 0.30] 9t}

[213]

[214] Ao 5~8 L B Lo 4~6. B F | AFAX 9 A=

[215] k=& A 2 A A2 7] 5umel LiNig,Cop Mny,Aly,0, 2 8|82, 74 &=
AA Dol 24 Zgu)d el E2F 0 dlo]l =9} 94:3:39] =oF 1] & & N-1|
g ¥ ¢ =(NMP)ol] 23515te] &8 gl & Al sta, &5 g w3tk 4o 7] 4H
SFaL 120°CR & E-o| Al ZI A1 & ¢t sto] =& A zst )

[216] A7 Aozl k=3t A Ao 1~4 E B Lo 1~30 4] ZF2F A2 S-=2] Alo]
18ume] ZT| X2 A0 Z o] Foj X F-|u-& /| AA 7] 2L, A o] 2ol 4+ gt v
=, A d 2 =S FAste] gl i oA A& 2Hel

[217] olul, z} &) F ol AA A o] HEH &2 FFi= 87| & 3] YERA T

[218] [3%3]

AgE 59 5
2 Ald] 5 Ao 1o A A Z2H &=
2 Al 6 A of 20 A A Z2H &=
2 AT 7 A A 3o A A" &=
2 AT 4] 8 Ao o A A Z2H &=
H| 1l o] 4 Hl o [o| A Al &=
H| 34 5 H] nl o) 20 A Al xH &=




19

PCT/KR2023/016609

WO 2024/136079

nr

]

]
Nd

H| nlof] 30| 4 A

[219]
[220]

B
<

15

nr

olp

TK
o
I~
WH
~

_50
7A
i

[222]
[223]

ﬂnf.o

o
I~
ﬁu
~
_50
meo
ot
hin

ol

a3
=

—

~O

iy

7h &

25mm, 70mm7} ¥

[225]

1

LSRR

7}

< 25°Ce A 100mm/min 5= 90°9]

=
9

= 24

olp

gl

)

;O

7A
B

ol

4ol LR ST

CEEEE PR

g

A

i:l
B

—_
fite]

I~
WH

[226]

Al
=

[228]

S
NS
gy W
4z
5 2
oX =)
H "o
o =z
nr T
- n

o]

S

o

—_

Ak
A5

=

S 1M

1:2, vol.:vol.)®l| LiPF

2w el o) & 7} B W) o] E(MEC) 9] &3} -8 N(EC:MEC

W

Fo] 0.2mA/em 2] 4 A 7 2 OV(V vs.

D

of o

B

o A
= T

A

Fa1, 0.2 mA/en'®] A A 72 1V(V vs. Li/Li+)7FA] W%

A5

Li/Li+)7} A &%

4]

[

[230]

95.3

95.0

94.7

93.8

93.5

2 [gffcm]

41

[ _Al
Vs

al

43

38

40
21




20

PCT/KR2023/016609

WO 2024/136079

95.4

92.1

11

g ol u}

v}k
=

4 CFERL vk st o], 2

A

[231]

N
oy

35 gifem o]/de] el o] a7+

A= A

_50

JwNO
B

—_—

Aol AE (0L 2

[234]
[235]

3r

Wi

&

of 7| HEgo=z

a7y

&



& &

E

PCT/KR2023/016609

&t7] 4 12 el =

=4 dE w07 47 0.1 WA 0.9 €

4 1

Ol

@

T

[

==

= 0

3l A]

21

T4

I004/1110

2] 1] A,

WO 2024/136079

3|

[

4 A1 [0,04] 28 &

=
=

3] F33(XRD)

A

&l

X

-

o

|

=
Njo

il

O 1 5
== 24

T
T .

I004

L=

=
™

=
=)

I 50

[s)

A ALL0] AAH S
o o

50 wm W A] 300 m<! o

A

A

=

==

4

&
LA

9]

3] F33(XRD)

=)
¥ =1 9]

o $ho1A,

T .

T
T .

o $ho1A,

o $ho1A,
o $ho1A,
o $ho1A,

1

[
1

[
1

[
1

[
1

©

q.

q.

q.

q.

q.

LERU
LERU
A1
A1
A1
A1

1

A

|
|
|
|
|

}2

[
}3

[
L4

[
}5

[
6

[}

q.

q.

q.

q.

q.

Q%L
Q%L
Q%L
Q%L
Q%L

3|
[74

[ZZ

3|

[ZZ

3|

[e]
[e]
[8
[
[e]

i
ojo

247

—_—

A1

T
T .

A o]l A 5 (0.1hn)
Fol 10% WAl 100%2] H]

[s)

o $ho1A,
o $ho1A,

1

[
1

[}

q.

(0.1 )°l o

1
10% WA 100%2] ¥]
A1
A=

A

|
|

A
) 8

q.

q.

Q%L
Q%L

3|

[
[



ol of

2=

=

PCT/KR2023/016609
Al ==

T
T .

M

B} o < sl
2548 xgst

22

WO 2024/136079

) = ol uﬁm M ol ol ™ % w_w
o = — B B 1) T 5
woo> R < o Yo %o i i
| 4 nr X X B X B
o ] T X w w o —
—_ < () 0 iljea} S
-~  ~ N R gl > = o Gy
oo TLEFX s = 3 > o P
o B S — X° ) IRRT
L e < < N 2] TR B
BT o Hop W " RO N " T ow B
A:#ue lv_Al AE ‘Ela M-L — EWU _&._H _&._H ,MUﬂ AT Lf Lf mv_.H
) —_— —~
w7 %uﬂ TR A S o o T b
e Tk Mag S S o S
LT oy g = &= l N BT
T b R A 2 TR § s S oy AP
Lf Jﬁl D_K 7AO ‘mﬂ_ _50 ﬂ_.lﬂ | Al . ﬂ _50 ) Jﬁl
! . X ﬂ X ‘UI @) o T
T olp o ol %o — o W S = = %o o ofp
w0 | iy oju 5 i ) = = B mw, W Ng T A o
S (T N SELE a® o ~
2] _ o X fir i < ny = |y N o o
AN e SIS TR O B, B A o ofp X
ORI W - B~ (I~ =Pz T T U ]
A o ) PxEw wor W " ®
moh TR wO fo D B W L WD
roor B 2 e U 0T 2o T W VW E o o
ojp ol N op o T ™ I N, o N T o 7T ofp
CECLI T S %ﬂ%ﬂﬁﬂﬂﬁﬂ&ﬁ%é
T oo ST TR IC IR SC A
w@ e Moﬂo%ulﬁmg_ Tmﬂ_A]loE ol T 2o K D o ﬂlﬁlﬁ]L
BB R LW o T T T T e N g X gk of o ¥
TRMUHEKXITTRTHDZLORN 7T 27X XETXET T T W
S = 3]
_16ro _16ro _16ro
In In In
o o o

[7?
[7?
[7?

IF ol 4§ & Az



171

WO 2024/136079 PCT/KR2023/016609

" i 1 i Lo
1x D0k 50 .0um




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2023/016609

A. CLASSIFICATION OF SUBJECT MATTER
HO01M 4/583(2010.01)i; HO1M 4/36(2006.01)i; HO1M 4/133(2010.01)i; HO1M 4/1393(2010.01)i; HO1M 4/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1M 4/583(2010.01); BO1D 39/16(2006.01); DO1D 5/00(2006.01); HO1M 10/052(2010.01); HO1IM 10/0525(2010.01);
HO1M 4/131(2010.01); HO1M 4/133(2010.01); HO1M 50/249(2021.01); HO1M 50/258(2021.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: #F o] 2} A& 8- (cathode for lithium secondary battery), A=A (natural
graphite), ¢1 %= <1 (artificial graphite), A} 7] (magnetic field)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2018-0035693 A (LG CHEM, LTD.) 06 April 2018 (2018-04-06)
A See paragraphs [0043], [0055], [0094]-[0102] and [0107]-[0108]; and claims 1-2, 11-12, 1-12
14-15 and 20.

CN 113036298 A (NINGDE CONTEMPORARY AMPEREX TECH. CO., LTD.) 25 June 2021
(2021-06-25)

A See paragraphs [0041] and [0074]-[0086]; and claims 1-2, 6 and 10. 1-12
KR 10-2022-0146194 A (SAMSUNG SDI CO., LTD.) 01 November 2022 (2022-11-01)
A See entire document. 1-12

KR 10-2022-0028258 A (UIF (UNIVERSITY INDUSTRY FOUNDATION), YONSEI UNIVERSITY) 08
March 2022 (2022-03-08)

A See entire document. 1-12

KR 10-2021-0123480 A (LG ENERGY SOLUTION, LTD.) 14 October 2021 (2021-10-14)
A See entire document. 1-12

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
01 February 2024 02 February 2024
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2023/016609
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-2544496 B1 (LG ENERGY SOLUTION, LTD.) 20 June 2023 (2023-06-20)
PX See abstract; and claims 1, 3-7 and 9-12. 1-12
%This document is the published patent of an earlier application that serves as a basis for
claiming priority of the present international application.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2023/016609

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
KR 10-2018-0035693 A 06 April 2018 CN 108701816 A 23 October 2018
CN 108701816 B 12 November 2021
EP 3396745 A2 31 October 2018
EP 3396745 A4 12 June 2019
EP 3396745 Bl 01 November 2023
KR 10-1966144  B1 05 April 2019
us 2019-0305308 Al 03 October 2019
us 2022-0328833 Al 13 October 2022
WO 2018-062836 A2 05 April 2018
WO 2018-062836 A3 14 June 2018
CN 113036298 A 25 June 2021 CN 113036298 B 11 February 2022
KR 10-2022-0146194 A 01 November 2022 CN 115241417 A 25 October 2022
EP 4080604 A2 26 October 2022
EP 4080604 A3 02 November 2022
Jp 2022-167890 A 04 November 2022
us 2022-0352543 Al 03 November 2022
KR 10-2022-0028258 A 08 March 2022 KR 10-2509597  B1 13 March 2023
KR 10-2021-0123480 A 14 October 2021 CN 113939929 A 14 January 2022
EP 3965184 Al 09 March 2022
EP 3965184 A4 18 January 2023
us 2022-0255059 Al 11 August 2022
WO 2021-201399 Al 07 October 2021
KR 10-2544496  B1 20 June 2023 None

Form PCT/ISA/210 (patent family annex) (July 2022)




A F AR A

AW S
PCT/KR2023/016609

TAZ

A, DR £ IS EFEASIHEFUAPC)

HO01M 4/583(2010.01)i; HO1M 4/36(2006.01)i; HO1M 4/133(2010.01)i; HO1M 4/1393(2010.01)i; HO1M 4/02(2006.01)i

PN
dob 5
‘R

(natural graphite), ¢

(‘

B. A Eol
ZALE FH AL HA(TA S 7 E 71A)
HO1M 4/583(2010.01); BO1D 39/16(2006.01); DO1D 5/00(2006.01); HO1M 10/052(2010.01); HO1M 10/0525(2010.01);
HO1M 4/131(2010.01); HO1M 4/133(2010.01); HO1M 50/249(2021.01); HO1M 50/258(2021.01)
ZAHE 7)okl £l H AT o] 2] 7l
Fae S8R B Bl gk ) A B4l ok W A F A g whell 7] A IPC
AEFEZHEANTHE D AEFNL LT H: AL & A3 el 7] A€ IPC
T A ZARe] o] &% HAF dlo]H Aol 2(H o] H Hlo] 29 WA A A Mol dal= A9y
eKOMPASS(53] 4 U5 7 AA| /\E“) & 19 E: g E o2 A A | 8- (cathode for lithium secondary battery), HAA=dA

1 (artificial graphite), X}7] ZF(magnetic field)

C. #4 &3

AR NAH A
22 1 5. +82-42-481-8578

F}el a2 * 419y 2 B FAEEE s A9 71A o AT
KR 10-2018-0035693 A (F=2] 3| A} 91 %) 5}8}) 2018.04.06
A o2t [0043], [0055], [0094]-[0102], [0107]-[0108]; 78 T-&) 1-2, 11-12, 14-15, 20 1-12
CN 113036298 A (NINGDE CONTEMPORARY AMPEREX TECH. CO., LTD.) 2021.06.25
A 2 [0041], [0074]-[0086]; 4T3} 1-2, 6, 10 1-12
KR 10-2022-0146194 A (4} /4 ol| 2~ T]obo] =4 3] A} 2022.11.01
A AA =4 1-12
KR 10-2022-0028258 A (A At s} 2 28} & 21 ) 2022.03.08
A AA =4 1-12
KR 10-2021-0123480 A (F=2] 3| A} U] of| L %] £ 541 2021.10.14
A AA =4 1-12
[7]57t 4ol c(AZyel 71 A= o] Y. e Es|o] Phat MAE B4 S
*dgd a 3
“AT 53] 3 0w ol AWAY V) EFES ‘T =AU B A ol FolE R0, FU3
A o) gk AEkA o w9 7] 27} H v A o2& o] 38}
DT R A E Flol A g E el Qg v
B A FUAEE SRS 7P FATUL 0 2w o] e w9 oY A Shnos Yoy B
o1l & Ee 5wl N9k ROl 9l Ao R Bk,
s 0 ] 2= =i X1 - = I3]0
R S ﬂﬁﬁlr?oﬁri N ;-wa%] e YT S 0wl v Bl a9 E4lo] it olye e
olg ) o - e HHTE R AR 1 o] FAbel A AP A
o AT we A H Ao Log B
07 FF AN, ALE, AN B lE SE A F e i B prE e dngol st Ao s
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
A ZA Y] AlA EY = A FEARR AT bl
202411029 01< (01.02.2024) 2024'302-902< (02.02.2024)
ISA/KR®| 7 5 -9 52 ARk
gl = 534
(35208) WA F G A| A7 HALZ 189, 4% (AL, CEX

2 8} 5 +82-42-481-5373

XA PCT/ISA/210 (- A 27y (202213 78)




A EALE A ZAEANE.

PCT/KR2023/016609
C Bd £
G EEE QLA % B FAEN T 399 7)) el A r e

KR 10-2544496 B1 (7] 3| A} S02] of L %] 22 341 ) 2023.06.20
PX 2k ¥7%1,3-7,9-12 1-12
9 32 2 TAEYe] $AETFH V2Tt HE dEYe] 55d TRY

A& PCT/ISA/210 (- 1A £-4]) 2022\ 79)



A Z AR A TAZYHE
et
HeHHl wA AR PCT/KR2023/016609
jﬁglﬂ%%“] A Z7)9l e 58 e Z7)9l

KR 10-2018-0035693 A 2018/04/06 CN 108701816 A 2018/10/23
CN 108701816 B 2021/11/12
EP 3396745 A2 2018/10/31
EP 3396745 A4 2019/06/12
EP 3396745 B1 2023/11/01
KR 10-1966144 B1 2019/04/05
US 2019-0305308 Al 2019/10/03
US 2022-0328833 Al 2022/10/13
WO 2018-062836 A2 2018/04/05
WO 2018-062836 A3 2018/06/14
CN 113036298 A 2021/06/25 CN 113036298 B 2022/02/11
KR 10-2022-0146194 A 2022/11/01 CN 115241417 A 2022/10/25
EP 4080604 A2 2022/10/26
EP 4080604 A3 2022/11/02
JP 2022-167890 A 2022/11/04
US 2022-0352543 Al 2022/11/03
KR 10-2022-0028258 A 2022/03/08 KR 10-2509597 B1 2023/03/13
KR 10-2021-0123480 A 2021/10/14 CN 113939929 A 2022/01/14
EP 3965184 Al 2022/03/09
EP 3965184 A4 2023/01/18
US 2022-0255059 Al 2022/08/11
WO 2021-201399 Al 2021/10/07

KR 10-2544496 B1 2023/06/20 Er s

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

