wo 2025/053668 A1 | NN 00000 AN A0 00 O 0

202593 9 13 ¢ (13.032025) wWipO | PCT

12 539 éfﬁ‘lﬁﬂl ot FNE FAEL

a9y Al A A 2 A 4H4 7]
A A

@3) A FNL

=

| 0 O OO
10) A FNHE
WO 2025/053668 A1l

(61

@1
(22)
(25)
(26)
30)

(7

(72)

SASE LR
HOIM 4/133 (2010.01)
HOIM 4/136 (2010.01)

HOIM 10/0525 (2010.01)
HOIM 10/0562 (2010.01)

HOIM 4/36 (2006.01) HOIM 10/0585 (2010.01)
HOIM 4/587 (2010.01) HOIM 4/02 (2006.01)
HOIM 4/58 (2010.01)

FAEEANE: PCT/KR2024/013482
TAELY: 2024 W1 9 9 6 ¢ (06.09.2024)
¢ Sh=of
FNAY Sh=of
SAEAHR

10-2023-0118217 2023 d 9 ¥ 6 ¥ (06.09.2023) KR
10-2024-0120636 2024 3 9 ¥ 5 ¥ (05.09.2024) KR

FHIA AAUXEFA (LG ENER-
GY SOLUTION, LTD.) [KR/KR]; 07335 A& 51 A
QS5 Z T oo ) £ 108, EF 1, Seoul (KR).

w2t AolA (JUNG, Yi Jin); 34122 U] 39 A
47 EAZ 188, Lol YA &34 71574, Dae-
jeon (KR). ¥ (CHOIL Ran); 34122 t)d3<lA
FA 7 EAZ 188, Lol A £ 34 7] & AT4, Dae-
jeon (KR). @AZE (YOM, Jeeho); 34122 thzl 34 A

(74)

(81

(84)

T A 188, LGOI YA &7 4 71 =174, Dae-
jeon (KR).

2 ¢l: AASE (KIM, Sung Ho); 06221 A &5HA
et AFEesW 24, 3F(%AtE, PNMER)

i B = O
(114 8] &3 | & AFF-22), Seoul (KR).

AA= (e ZA7 gle &, 7hes 2E S/
= A9 H3EE $319]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, IO, JP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
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.

ARF (dme] A7} gl &, bed BE
o A8 o] B3E $13}9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), kA o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), + % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,

E5e]

(54) Title: ANODE AND LITHIUM ION SECONDARY BATTERY COMPRISING ANODE

54 EH HA:

e 2
=

237 5L EFaE e Fol L oA

(57) Abstract: The present invention provides an anode and a lithium ion secondary battery

comprising the anode, the anode comprising: a current collector and an active material lay-

14

et, wherein the active material layer comprises carbon material particles and metal sulfide
f”“"‘”““‘*‘*’; ~particles, and the metal sulfide comprises at least one selected from the group consisting
Ll . of AgyS. MnS, and GesS.
o e

TTlem aokA: B owwe 1AA B 22958 xaken, Y] $24FL g

194 2 FERRE YA4S @R, 37 FEFFEL AgS, MnS, D GeS

% o]Fojl FomH MU= 1% o4 EE &3 U 47 3L
LG o Fole ol AAX 2 AT at

s
o
I3
)
S



WO 2025/053668 A1 | 1110} 10 000000 0 0 00O

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAFZALE A &} A (FoF A21%(3))



PCT/KR2024/013482

WO 2025/053668

3 =9 A10-2023-0118217% = 202411 9

Wi

-

60

2023

[}

=

&
LA

17 9]

H]’

T .

dEl =

o FaAR

[e)

L=

eha 7)) o) Ag

o
T

=
9

o] 7h5 3}t
¥4 e},
5 g23

=

o]
AR

Aol kol a-war

S

10-2020-0052707 =

ki

] A

5

E
=

LA

7N
3 A

[e)

oL

[asli=s
FA|

<)

(M7=

o

1

[7]
[8]
[9]
[10]

B
il

wK



1 ©]

T .

T

PCT/KR2024/013482
EREE

=]

T

Ag,S, MnS, & GeSE o] Fol ¥l o=

j= e}
=

2}

[e]

P =&

WO 2025/053668
3

[15]

Ho

P
ol

[16]

lijsal

23!

HAe gH

}

O
8

g 9

=

ol o}
W o] A

=

[22]

—_—

ol ¥, whg R} = 1 A}
o] 7

T
T .

&l @141 5 o] A

g

&

—

8 &ol

871 9l

—_
fite]

o7} "ol A3 A " Aol

Ao o
],

1
15 1.

or
~o] o] -

]

ks)

- n
-

A

==
L

" TE
1=3

ko)
-

T8 AT}
T 8T EA
¥ ofof

=

-

=

341

[

o A ol A 2ol Bk

of) "o} "H} ~Af o] of

kel o
kel o

A 2

[25]

o
ey

;OD
2]

plo

[26]



1 ©]

T .

PCT/KR2024/013482

F#] et

ks)

2}zl
2l

15 W #] 25

T .

HAl =

1}
=~

ks)

SEERY

5

=

=

=

2}zl

& Ag,S, MnS, B GeSE o] Fo] 3l i 0B FH Al
jm

A| 28 F -, TSt
(alloying activation energy)
Aol sherahiz A7k Ay

=
i

WO 2025/053668

[30]
[33]

Nir

0%

-

—

0
=
I
fite]
;OD
P

bl

X

0%

+
ol
o

fite]
;OD
=)
ol
4r
it
o)

[36]

X

= gl

i

of u] 42

T
=

= I
=

o] 7}
olu}.

[e)

L=

n=Rgc))|
= <1

T

=]
o]

|

o

2

A

T .

BH =

1

ko)
-

=

0.5 nm ©]3}2

T

T .

H)

ks)

UL S

ks)

°|

ol

A~
T

o] Zgd 34

-

=
™

[39]

kOl

-

0

jruzel

i:l

fite]

FAAGN] AL 5

=
s T

A

233

of] A}-& %A TiS,, CoS, NiS, FeS, MoS,, CuS, Cu,S,

W& Agshs 5SS 2=t

71&

o
T

)

1 ©]

T .

T

EREE

[40]



WO 2025/053668 PCT/KR2024/013482

[43]
[44]

[45]

[46]

[47]

[48]
[49]

[50]

[51]

[52]

B kg o] o A A ol A, 7] ©FAA YA JE(D50)7F 10 nm W A] 150
22 &} A= 20 nm WA 100 nm, © = 8F5F2] 817 = 20 nm W A] 60 nm <!

A
Aol AbgE % 9}

A

4

A

RN

Woukg o] o AXF ol A, 7] F&8HE A= Q5 (D50)7F 5 nm A

= )
1817 += 5 nm WA 80 nm, 5 #F5H2 617 = 10 nm W A] 60 nm ¢!

ot

100 nm, 1}
Aol AL
gol A AAENA, 7] e YA} 5(D50)9F = =
%(D50)9] H]E=1:0.03~1.5,1:0.1~0.7, = 1: 02~0.7Y F Utk F533 &
Aol A& BI7F1L5E 2k A5 A= ge W Ak & A sl st

i, A =re] st Aol Al ZE AR R S8 sl Y Abe] jl o] v
7F0.03 M| RE - vk A 1A} i £ 33k kel 4 Ake]

Z7Fskol vkl 2 G of ARg-gFo] 2L Al F7sko] &3 A8k R AR St
wAZE A g glo s uhakA sk .

o)A 37] QR YERAIE Abgste] 249 5 9l

2}
)
]

30,
o

i
i
RN

¥ &
£
il
i

A Ab4 abgEe] el 2hE 3.5 at% ©) A, 4 at% ©) A, TEE 4.5 at% ol Y
) w3 ALy ekl Al 3HS 9.5 at% ©] 5t 9 at% ©] 8}, 8 at% ©] 5}, 7.5 at

7 at% ©| 38}, 6.5 at% ©] 3}, 6 at% ©|F, = 5.5 at% ©] Y o AT} AT
A2 BheEe A7) she zhab el ghe] Z3tel o8] A E = H YA 5= et
Aoz, 7] 2ha T2 5 WA 10 a7t Tl S5 vk e 5= gl

&5}

Hoabrd o] o AT o] A A7 AbAiz BAA Aol A sl Xt
H A2 EAT 5 Ak e FY] A= ILEEA]Y], el =5 A7, ol H]
271, o ~H 27], e 27|, 7hRd 7] W ofnfo] BV & o] Foz] F o E HE]
AENE] = Sk o] S EelEhE A 4 9l

A7 A7 3 WA 10 at% 2 ESHE §H A A JA=E ol & B0, §AaAE 4L
A7l i o2 Alxd = Q) FAA R BAAE 4o R A eshal, 25°C)
2] 60°C9] 5ol A nlRkslHA HEEA A A AbA 2HE7 & BHAA ) =9
= dth ] A TR 58] AlgHE X o, kiAo e abA 2}
E715 59T 5 = Aol ou g A% rhsdtth AV Ao R = dE B
of, gk AA iz o] 59 B3 E 52 & 9o, it Fa 42 Ak A



PCT/KR2024/013482

WO 2025/053668

W5 N o : a o = o 7T
toRg ® olrlalalgd e £FIE 5 2 Mg Elugs
R v n|S|S|2RE e lT ® Nodmels Tplh

0 ol gl o - Y
do £ 9 el 2 T HY 2o N 5 2oy o o
= < 3 Th ~ zt‘mu_l kuoﬂa,m_./lA ‘Ulil o MﬁqL%‘Ul.ﬂl%o_ﬁﬂi_nbf

— s . Ju—

T ~ B %0 B = ﬂ% % oyl W ogg o ) ol o B o &) o = RO LN
—_ O = o HLE ,om 7 ~ X Wi iy % AT ;me ﬂAl Al = MEH Ay ﬁo Lt el o_e
= B E X WISlalg|gM) Fuwage s & Tolsgdi®ywe
0 o - ﬂ7|1£1 % - Lt o N EEJIJA oTJ.Hﬁ]x__oX]ﬂu

+ X E @ = TE BHEMwpD R @ Oy LW
s B2 3 - SE XeEgmrdt B ogleTdmam o)

e < ° N R T o A =0 WG T m
w__Ml %Lml o D ol I %ﬂuwrm ﬂum%%%ﬁ% %n_. Wﬂﬂoﬁ%@%ﬁ%%%ﬂﬁ;
do o 2 A Him o |o|S 4 T 4 X X o < 1 78° X0l R Mo g

e - Y s x W= KoM B 5 7
CORC VI < g W 5 ax ¥ TR e =
gl o w ) o g e xE: v DT glalaiw

ol = _ — o © o) No X R o < P N
3 49 A Sl BS &%M%%W%@mﬁ G I I
N R BIEle|WoIP BRIy e gl T g HNOR T TP
= W NE RS IR TR e R Ry A Py d e
X o3l ) o ~o X B w o G sl = E ey o ol B oy e W —_
o oW R R T gl gBEE X PV Mg MR N
— . iy ~ ™ T T ~ T — ~ 0
T P sXE TEp LB IRTHT REwmEFSEY Me Rl
= ST S il ol R I = O T A I T A,%%mﬁ% to B & X =L

R = > |~ _ —_ — ;
T OA4ETR Bm|S|S|SE e T ow BN LY TR W ETI TR LS
4 wwmtw o |3 T T D g T R T O R
S - N TR EXazPlhrs THxgBpWod® g
e N RS B LB DT E R LT BT = W R R %
o vidu;_.ﬂl %@2 o 3NﬂoTNmﬂmﬂ%ﬂ0tdr M.oﬂmﬂ&mi%ﬂmﬂ?ﬂ%ﬂ
I T o il I Rl Il T A o A Bwow o %
= =do 5 AP NPT E T B g e R T e T
N = 9 . e o Wy — = TS s mo )
R . T g TR g Hwm X ol B0
= ) < o o R mo T o X o B oRAR W mo o o WY
< i) ﬁﬂl T B B ﬂE B il 1mz:|]
N ooN o<W —= éocsLHiZt%_o%%%ﬂE e W R T T RS
Nrodlﬂro%ﬂ%dl#ﬁ < o) P o gy A B0 %o N o o R O B gy W oo WX
o om e e ©orw oo R 4 B R M W ook A oF
=T ) = ) = = =
Rala} Ca e} k) ) n B o g )



PCT/KR2024/013482

Ape] vheltol o

o]
H

3=

Ao} g A ol] E9HE 4

H

o))
S 7102 60 WA 80 %] A A, 10 WA 30 T2 %2]

st
=

WO 2025/053668

A

wK

[66]

t, 2m ©|

ks)

Ap AFe]Z3= 3um ©]

o]
H

A2l = o

A

e 53

[e]

0.1zm WA 0.5/m¥
1 2~
= =

T .

T

Bl

2=
o
(-
o

TN

F=dl, A X7F10mS] g A -

ks)

3
al

[E]

=2
d=d5e

=
-T-

9]

L=
[e)

= 22
WA 100 gm, 3= 10 gm WA 60 m H 9 =2

)
20um, 304m, 40um, 50m

[70]
[71]

o
T

]

=
o

!

o]

I

—_
fite]

34

il
N

b
e

J] o] H o Y7} 3um o] &

A

e 5

ojo

o], Mastersizer 3000(Malvem panalytical) ~7 171& A}

T
=

= I
=

th. of

o]
AR



PCT/KR2024/013482

WO 2025/053668

[75]
[76]

m —_ JwNO O#Dﬂl‘l_l_zb ~a L

Eow w Mn X T ox o o LowmeT
I LG PSR » St T =g
poom R T & IR A
- < ) o e U w [ S e
o GG b = O X ‘x = X%
o m 5 2= it ~ 0 ﬂpl] ™ = KUIA]
P m# _ Wao = o) Mo o - HME,O
ol 0 T o 3 S w L
s TR Bl 6N ) o = . = ey QGG
= M owm WwT X ST p * W
T oW @ B Y p ox TL4s £
gy T e ! 5 o ®Trg< T o o S
—_— Of _Odl N ~) <X = ° — . A,.__l
I 1 — G X =% iy T Jn
= I e ° T 5T °o UX s A % fin
= wm B X P& W o g PTS o T
= W T X= ° o L Xonr s W g
,q ! —_— — O# a O 1rO] m s
—_ 3 X o lijsal ~ — 0 2o op N oM w —
IR N S T w xR No oo
= op 7 1%4.1 = o ﬂmﬂn%m)ﬂ %@w@i%
it N N EE I = L EsAE
L o° ox 70 i i oty %O = Tl
L Pt TTET oy oHEE gEST
5 BT T w Ty el S M=
i H%iodl dl]Lo 3 UEWM% EtEOWFJ u.,ﬁm_mw_t ﬁ L
ol = o8 o H W X O = N 50 z

R D o Ll - - T m
TEX gL oo T <w T e 8 5 P 2o B ool
B S S 0 =~ L X
=K Mo e B0 B O R /O o © v B B o M ST N
T M B pH ooty IglE
N ol < < oy <M 2O oo o0 "S5 e Zor 8o b
To — AR o s e B0 om = =5 R e
I S Y e LN e ol

T gy B <0 . W - = A i S
RN R N} O T o o T o g TR WK R =
X IR 2% Twooew L g N
o W 2y T 2y B Ar gy OR Hooar iy 2~ % TR T
N N L w ﬂwdlulﬂaaOOLEo# DT R
Ry Ry Wyt 2T S ¥ Sy Ree E R

° = A e 5 oy rr e @ COR i €
~ ) o = — A 0 o ) ~ 00 o\ =)
= = = e e X X xx e X x = )

1

ko)
-

T

[¢]

2| 7} 7} .
3}etE 9] o 3=, Li,A1,BWD(A 7] 210l A, 0.90<a<1.8,

2 0<b<0.5°|}); Li,E;-,B},0, D'.("7] 2] ol A, 0.90<a<1.8, 0<b<0.5, 0<c<0.05

j=22
=

1/

H

Ao
H

1

ko)
-

T

2|7} 715

[e]

=

§=23

/\LC)):}/

H
o] tH); LiE,,B',04. D'.(%7] Aol A, 0<b<0.5, 0<c<0.05°] t}); Li,Niy,, Co,B'.D' (%

AZ(14)

9l



WO 2025/053668 PCT/KR2024/013482

[93]

[94]

[95]

[96]

[97]

8
7] Aol A, 0.90<a<1.8, 0<b<0.5, 0<c<0.05, 0<a<2°]T}); LiNiy Co,B' O, oF (7
7] Aol A, 0.90<a<1.8, 0<b<0.5, 0<c<0.05, 0<a <2°]t}); Li,Ni;, Mn,B' D' ("
7] Aol A, 0.90<a<1.8, 0<b<0.5, 0<c<0.05, 0<a<2°]T}); LiNijp Mn,B' .0, o F'o (7

N

] 21el A1, 0.90<a<1.8, 0<b<0.5, 0<c<0.05, O<a<2°] T}); Li,Ni,E.G.0,(%d7] 2]l
71, 0.90<a<1.8, 0<b<0.9, 0<c<0.5, 0.001<d< 0.1°]t}.); Li,Ni,Co.Mn,G.0,(*d 7] 2]
o] A, 0.90<a<1.8, 0<b<0.9, 0<c<0.5, 0<d<0.5, 0.001<e<0.1°] t}.); Li,NiG,O("
7] Aol A, 0.90<a<1.8, 0.001<b<0.1°]t}.); Li,CoG,0,(F 71 2 el A, 0.90<a<]1.8,
0.001<b<0.1°] t}.); Li,MnG,0,(%7] 2] el A, 0.90<a<1.8, 0.001<b<0.1°] t}.); Li,
Mn,G,Os(7 7] A ol A, 0.90<a<1.8, 0.001<b<0.1°]t}.); QO,; QS,; LiQSs; V,0s;
LiV,0s; Lil'O,; LiNiVO,; LisJ,(PO,);(0<f<2); Lis o Fey(PO,)5(0<f<2); 2 LiFePOy,;
LiTisOn(LTO); 813121 & o] »- & 1 d ¥ = AL 5 4 9o}

217] g 8kal ol glo] A, A= Ni, Co, Mn, H1= o] 52] Z3}o]1; B':= Al, Ni, Co,
Mn, Cr, Fe, Mg, Sr, V, 3| E ¢4 == o] 59 Z3¥ola; D'+ O, F, S, P, £+ ©]
9] 2%0|3L; Ei= Co, Mn, 2= 0] E9] £30]aL; Fi=F, S, P, E= ol &9] =
gholal; G&= Al Cr, Mn, Fe, Mg, La, Ce, Sr, V, =& o] 9] &3] al; Q& Ti, Mo,
Mn, 3= o] 59 20|, 1= Cr, V, Fe, Sc, Y, £ o] 52| 20|, I&= V, Cr,
Mn, Co, Ni, Cu, T=3= o] & 9] %3lo|t},
A7 FEE A A dEE 2

F, UAIZUREAL g §F, YA LEYS

e

E A

B
o &

2l

F(elst Lcoet 3h, YA

B k0] 724k 2l F (ol 8F, NcAol & &h, YA
AU ERZALE 2l F (el 3F NCMel g} §h, B3t 2| R g F5 A Fo 2R
A, 2 HIYUF TS E T I TR EAZT1H2 FFEELZA o]t 3}
FrEo| A ey =1 EThE X 4= ol a1, S 2E o] g E5HEE 4 9l

BV FFEEALS Y YUEY T T A F2E 2 dolag itkg
2o P EQS 2 F ok oo A, [F4 498 T2 = 9w 49
g g WEo R kA AT 3 AR Fo] MUl E AR Ao wdstar
T A3 Z4zke] Yol o abd WS FAdsta 9l Fxolth k[
Ay 2l =4 T2 1FA AFUEFS T2 AL g d) o &
Sol, (9w obeld] 72| = kol g Lol e Zb7 Ayl WAl gl Azt
7F A2 @ AR By ] 125 o ZuA] A" 25 Ve

ol gt T4 UAE TRE 2= Hola & AteE o Y EHLEE, o F 59,
LiNi,Co,ALO,(NCA) ¥3= LiNi,Co,Mn,0,(NCM) (&, 0<x<1,0<y<1,0<z<1,
x+y+z=1) % ZE A g F dola& AstEd v ¥ 24T
(42 ol gt T4 48 Fx25 2= A Aola& Al s g FE S 4
S E2AZ xg3le] AaA g F ol o] 2 A (100)2] oA EEx Z F oA
As FAE 5 AT

AVNA, FFBEA] gg o= oF 5o, WFY, B 78 5o dA ¥
FEE T U B FFEEA Y YA 583 Alsty] A ko, BRI



PCT/KR2024/013482

Mg, Al, Co, K, Na, Ca, Si, Ti, V, Sn,

T
T .

HAoE

2

Hi =Y ¢

Ga,B,As,ZriE= ol 59 =

9 2l

&
Ge

WO 2025/053668

[98]

TH

HO
Is
e

3

[

°|

=]
=

T
2

|

=
0

]

A
™

(Ketjen)
2l ol e

|

o

al

%

=
=

ALgEoll Al

£

T .

o}

2
]

A
=]
=

ks)

2
}7] uholt] (A 2 A2

AL

F 2 2o & @ll(polytetra

A}

=

[}
= #AA 22

S = -
= = T

Fell

o
1

L=
[e)

& (filler), F-AkA],

Yo
|
=
%

°|

T .

LizO-ZI'Oz

Fo]

ks)

T .

T

of, &1, H 5 ol A3
) abel 2w

[

}

=
o,

T

[e]

$}1] d 2] ¥l (polyvinylidene fluoride), £+

[e)

J 2191 ol =2

A

=

\=]

=7

fluoroethylene), &

F9 7

[e)

]:éz

=
=
[s)

(20) &F=(10)

(24)& ¥ 3hat

}7]

[e}
o}, A A, ol ] (A A, P & (filler), ¥-2HA,

@ 25
o -1
=T |

A

[¢)
(polyethylene)

HZA

=

T

[99]

[100]
[102]
[103]
[104]
[105]

kOl

-

57}

=
™

A (22)%=, €

[106]

B
il
i

)

ok

—_
fite]

' S

=

=

L=

. ©l

T

A

4] (22)

&
LA

—_L
= 4

o}

& 7950

of| A 1E 0
(clad, 3] &) A B2 -4 ¥] o

=
=)

e
N



< (30)

a2

)

gl

A

PCT/KR2024/013482
%

(24)3} 31

10
)

o

WO 2025/053668
(22), %471

[107]

= — W ! v, —
BB s L FEoPT omh o gwesPE =B Aa o ow by
eﬁuﬁaﬂlwro;ﬁu i_.il ﬁalﬂﬂﬂ LtAo .lm]ﬂﬁei 1{%. :nlﬁ H W =X
Ep S TaTRy BVUsL D ER eheed Tk mg® oz n T
T o P Moo oo SO om0 X omld ooy
T N iR i T B SN N Wy
ﬂm._HEOANroruﬂulﬂ_u an#uiﬂpljﬂl MlEEomﬂl‘lAdﬂmwA;b %0 _HWLN_.OA ﬂuld . o
&u_ﬁuﬂwATLﬂiH Jﬁo_e:ﬁ;eﬂ = % 1ﬂo»mﬂ¢|o S T KN 121&.%7
TTRERIRGT TR, S iepdg® Do o wEw fowF
~—~ ~~ . J @\ 0 E )
LIPS eak TOugpE X TRC b d g =T Mewd
Tlag dmey Hhesx KT fewPFo Tx g BEH Moo
%_%%A(@o»&;% ngﬂo@ﬂﬂ KA w2 d Zmrxy B Lukz ME L
LrdEtbelts Xalln cERILRRSL Bw 5o TEI,
sEFPLPEY %wrr PEZTImare Wo Fos Blgw
e T ooy X T owms S T aememdg~w Mo L 8 g
P eTERr BaTXIgsts el ip #He S22 Rgptl
Mo B Qnr L ® B LW e W - B . o o o P DR Mol —
Pl rsln® FF¥mUs¥oRlarioers Be Sea THON
{u B omm oﬁu]ﬂ.ﬂw_lﬂ% e JfrcﬂxﬂmM A W ]wro Wi olp o o No D B ol R ,AM w_e X 3
_aTﬁr]]H%V% L e T N I = R s B g Ao
) 0 0 XTI T XL.oLl A XLEOE:LFO_HWF = R ZE#
TP Ed T T CpP oWy wreE gl ed gL HEE omy T4
o»ﬂlo;oﬂ_._TAdl ﬂ_,ﬁ_uﬁlﬂwﬁBaEiﬂ_lﬂﬁbtc Mlx éadﬂ_zo ﬂx, _.Eeﬂ ﬂlﬂ_ﬁﬂ]
CpZa 2o §Y dpTenfeurTeT Scn Lo FeE G kg
ol miupd TogdToWasTEXged Twubsl mupRZ
®SY T myg YIRS AITIRLI xR ARATm "o D
ﬂﬂ(.sﬂwz%mﬁﬂa %ﬂ@?ﬂ?%%%ﬂ%mﬁﬁﬂ% TRAGFLPT T ST
PRL R L e Gemll e TR nmd TTmIan RS
R o o cwl w2 e Wy o B o — N T 2 Mol R o= o)) g X
N ) Vg T MmO g 0 F i e
Mo W g WEm o R T T e On TEFE RN~ doay B AR
P ST o WoerPIwmipT Wy oM Flzmrg = 0w
i S e T o P Fapol T WB O T o =FFw
o = S TN Nr 2o © iﬂpvxlﬁag_ %.Nﬁo]JA NoMoo o <o = o T W
W e W Qo o T sy TR = T ok R g RO o MW o g uT Ar
TAEPERP L,y <R Mad S PI T oMo oD R
TRATAV IS R g WE Y RN TR LR ® O 2 O, W
AN kT IT A Qdmwme T KR OEo o m AR oma o e ® R A w N
= = S = 5 =
S S = = = =



WO 2025/053668 PCT/KR2024/013482

[114]

[115]
[116]
[117]

[118]

[119]

[120
[121
[122
[123
[124
[125
[126

e e e b e e

[127]

11

A /R o] Abskakel Aol dFE AA iz 5 el A a7 5
ST 7] e A el ol ol A A(100)9] S Abel E Fete] e W
Ask7] Ao 71 &= A 22) el BerehAl A8 4 v 3] Hre] 4
S o B AvEY S A B S S A B Ra sol
ol AbgE o= 3Tt

A7

ko] F=75= 1 nm WA 500 nm¥ <= At} A7 we] FA = o & 59,2

nm% 5= Atk A7 9ol FA4 = o E 59,3 nm WA 300 nmY
ATH 7] 2] FAE dE E1, 4 nm WA 200 nmY 5= ATE A7) 2] T
= ol & &1, 50m WA 100 nm¥Y  Aoh

(O8]

3) LAHNES
LA A D TG0 FFA0 F20) Abel(e & =, F=
2225 24) Abehell wi A ¥ o] At AL A Ml A F(30)2 o]

o -1

= 1

ol AN AL £ A7) DAANDFG0S 23
S 3z

=

i
=

A7) 32 A A A A2 Li,S-P.Ss, Lib,S-P,Ss-LiX(X+= & 27 924), Li,S-P
»S5-Li»0, Li»S-P5Ss-Li,O-Lil, Li>S-SiS,, Li»S-SiS,-Lil, Li,S-SiS,-LiBr, Li,S-SiS,-LiCl,
Li,S-SiS,-B,S;-Lil, Li,S-SiS,-P,Ss-Lil, Li,S-B,S;, Li,S-P»S5-Z,,S.(m & n< U4, Z+=
Ge, Zn H3= Ga ol A 3, Li,S-GeS,, Li,S-SiS,-LizPO,, Li,S-SiS,-Li,MO,(p % g
= ¥, ME P, Si, Ge, B, Al, Ga 3= In Toll A 3tH), B3z o] & £3-& E3H
T Ak A A AL o] e g FE= A LA A a A A 7ol A *Wﬂ 1 &9
ARZ F4EY Y& 75 A2 F ol A5 A4 d& % AT

A7) Gt A LA A et Eek 182 A H = A A S £
T A

<3}sh4 1>

Li,M',PS,A,,

71 shshA] 1) A,

X, ¥, 2z, Wiz A2 5 g2 0= ( o]/t 6o]slo]aL

M':= As, Ge, Ga, Sb, Si, Sn, Al, In, Ti, V, Nb, I=3= Ta ol A &}1} o] o] a1,

A F, Cl Br, T 1 Tl A & o] 4o]tt,

AAANARZA 7] FEE aAFNE AR T FAALEEA F3KS), A(P)
2 YFL)E T A S o] &3 5 Ut ol & £, LibS-P.Ss & X338t A&

ol = . FEA nA A M A A EEAM LipS-P.SsE E3Hek= A& o] &
3l 749, Li,S9} P,Ss9] 23 E1H] 1= ol & E91, Li,S:P,Ss = 50:50 ~ 90:109] ¥ ¢

of| A Aed 4= Q).

ESE 1A A &l AL v Az

]247\1 m 7ﬂ7<421o] jjcg_]

P P -
Al 5 o, 288 Al 5 ok g

0%
=
ne
i
k1
954
o



—~
=

PCT/KR2024/013482
7] vFJAT (A ZHA))
oF

)

(24) o] nlelT] (A %

=

[e}
T 10 A H v} o],

| I

HA(100)= F=(10), ==(20), B 1L

SR Rp

T .

T

]_

A

°|

[e)

o] 2H %] (100) 2] A z=HH ol o

12
FA#1(100)

i

A

°|
°|

L=

=
™

TR
5 &)

[e]

o] o] x4l Al o] 4]

5 (30),

=

L=

<(30)

12

ol A A (1000

[

a2
Gl

A

4
(10), 3%

LA %

<ALA FFol2 olAAA o AT >

ClCA 2 A Al 224
4) AarA

WO 2025/053668

[128]
[129]
[130]
[131]
[132]
[133]
[135]

—_
fite]

b

Ho
~

]

=
pis

=

=

B

2=

o
e

5t

[s)

7F
|
g

[e)

=
)
) =
2]
o)
H

3-8l el

—~
=

H]

=P
o} olo} A Qe

=

=

)

2=

=

[e)

=

o5 JNeN
.

o}, olo} A,

Eis

)}

ol 7hehated =10y dET) o] w7}

S22, vhelt] (A 2H)

2

oF
[e)
*

= A B (
(B H o] 2E)E A
8

J

A
L o610
A A ol

Q) == Al

Q_—rL

[138]
[139]

—_
fite]

b

2]
= o
=

1

[
=
=

T .

o} o]0 A, L
=4

=

Eis

S48

}-
o E

T

o

=

=

=

)

A 2
L=

[e)

=

=
=

)

o
1

Ay of

=

o

A}, vkl

[o] &=

[e]

T

Fit ol
3

2Eo0
5]

7}H o2

=
T

RGN

2=

tod &
A

[s)

=

A& mel A7t
EH F=(20)

[141]



[e)

=

7)ol

lou}, &

AR

PCT/KR2024/013482
o

],

D

13

WO 2025/053668
71l

[143]

~ : 3 W SN -
i b Mg i el Y BES Lw o i Hy R
ol 3 Qoo X == —_— =0 = o= °o ﬂplo_um»mwuﬂéajl o =
mﬁ N, ‘w X EE < fite] S it J_.J/I‘I_[\LIL —— | - B EE X dl i
z H P~ 8 RxEXM KoORNTgX oK
= Y$ooEWm s S Ry IR oS L
iy T Sel=lpst pB AT BN T T o M
0 — =, H — % ~ —
o BT syt gl SRR LS Bk gy
e B %dm%.ﬂnmﬂ%w %4&@4&&&&@%4? - o ©
Ca o W N T LS R E Y T T TR g o 1 d
F MOT LT RONT T ﬂ?%%?@ﬁiﬂﬂﬂ%n& A ﬂ%
s T gl dSisgd Taxta i dugy v T =
® o W o m T mm o R WA OW e B R )
Mo i) m;mmgity%ﬂ o = aop ME W o or 8 EEOF
K oln - by B N S g Wogw w o oy ® N KT R o) _@m ol 1} =
oy T mlBpd s byprawTRe BT o 2 F :

g 79 . o#olw_tQ WoRe =B W XEXW%L oo K o=
T 5 BogWdglsyil axepeesd Pl ®@Cx 5T 5L
i e T R nrdqf sopuglllslEila w T S d
P = B g ORI AR oy S %.ﬂmaégﬂ_ﬂaﬁﬁﬂ,%ﬂ s
P dp B el e eg T T R S AT
5o = maﬂ%sﬂ_%%]ﬂm R ol i o R

PS Al ) 0 =z — N3 ! !

PR v IR PR 0 phdapBlTeasin My 30
oyl 7o U .ﬂﬁiﬂdﬁ.io?wﬂ ﬁoﬂﬂﬁﬂ_,ﬁﬂﬂoﬂmﬂﬂpldlzomMPLo# T © o N
Mo o %EEMﬂ]%%MLEm <0 Mlugm.ﬂuﬂa_,wxmﬂmcma?ﬁau = o ﬂom_
N ﬂﬁﬂo»ulmﬂﬂei%ﬂuduﬂ% o_eﬂ%ﬂﬂa_ﬂm%rr%iaoéumm =~ Eﬁm
UX mpT e LT rasiyll m®HERPED N BTN ST T
P pemmEPIALH Do msmTimm 4wy S5 D o=n
ty BNEEeEPRL LTI DTt TosdTew Td>qo
T ﬂ@mﬂ;awof%gmbo»wﬂm = ol = ﬂﬂﬁ%%ﬂ%%%% ﬂo%ﬂi’ﬁo_e
VT REFeimd 4T oA TH ST @YU A aRg T
BT Tod%g PESTEI ST g fg TRy b ST
AM% ﬂﬂﬂﬁh%ﬁrmﬂﬂo»CVL&Mﬂ@&wmaww_oﬁfﬂﬂuﬁﬂWEWHH.% RO or W ogw AE
Bofle @@ N og s do AT S K RAT gy T By 0 e o U D Sy Y
o =T T O de YT T B A k" U R oE RO ok

[144]
[145]
[146]
[147]
[148]
[149]
[150]
[151]
[152]
[153]
[154]

<l

]

30yl 17F

[e)

==



of £

™

=
=

PCT/KR2024/013482

14
242l

==

12 A (10005 £

WO 2025/053668
Q
242

[155]
[156]
[158]

(26)°]
=

==

[e)

|

O LA~
W}}]\_]:/j o =

= &A1 8k &
(26) = ¢

Az A ol

5]

24)2]

221

1

(24) AFolel &

]

=(10) 2= o

Ok

sl¥ a1 &
24)2] 3ol

=

[e)

]

2=z

121(100)= F=/AH el ol B /=9l T2&

o] o]

s

L=

=
™

g

s &} Ao, 4]
O];(

T

i

°|

A (22)¢}

1 71

L=

=
™

4

&
LA

—_L
= 3

TOEA

1

o

o

(26)°]

o H

[e)

==

23(26)
L2
=

1
~-

=
T

[161]
[162]

B

_50

= I=
= =

U, o

Gl

2} 2¥(plug-in hybrid

o], A7] AAA ==

sfolx.2)

5

<

=
T ATt

=

AL

T
T .

tel

F4 #](100)

wofel] Ab

O];‘(
=

=
T

T .

i

electric vehicle, PHEV)
gol a3

A

2 %)

A% 3

=
=

SRR

‘.mo
ol

1

ed

[s)

HAl 43

[s)

of A

AA & &

af

)

a7 9]

113

A
=

=

°



WO 2025/053668 PCT/KR2024/013482

[164]
[165]
[166]

[167]
[168]
[169]

[170]
[171]
[172]

[173]
[174]
[175]

[176]
[177]
[178]

[179]
[180]
[181]

[182]
[183]
[184]

15

g e Bl AEHA A e Qe AT E = Ao

AN 1: 58 ED 29 A=
YA (D50)°] 41nm< 7H-E2 6g, Y 7d(D50)©] 10nm W =] 60nm<! Ag,S 2g,
PVdF H}OI (AL 8 - 6%) 9.33g, X NMP £ 9 6g-2 Thinky mixer 27| ¥ i1

1800rpm &2 334 12 B4 3T}, o] F NMP 8§ 6g& F712 5% &
1800rpm &2 334 5 w4 dte] A Ao 19] 5254 &85 A3
AN 2: EFEER &9 A=z
A7) 2 1 S A

AATe] 1o 4, Ag,S 2g T4l 10nm W 4] 60nm<! GeS 2gS AF-&-3F A

ol&tariz Ao 17 FA WHo R SF8Ed LS Az

AN 3 F58EF s Ax
A7 AL 104, AgoS 2g Al 10nm WA 60nm$] MnS 2g-& A& &k 213 A

ol&tariz Ao 17 FA WHo R SF8Ed LS Az

1. 552EF &899 A=z

71 A AL 164, Ag,S 2g B4l 9 73(D50)°] 40nm W =] 100nm<&! Ag 2g-S A}
o135
=

[e]
H
Alelslarz Aol 13} 5L i o= Hlald] 19] =222 &1

AN A 4 A 6 D B ad 2: 9] A X
A7 AA e 1 X 3 v]ale] (oA Al 2 =222 £4EESUS &
Ao 10um FAZ Sdol= Y slal 7 28)e] AA]d] 4 A] 6 2 Bl 2(0.9

mAh/ecm?) 2] S-=& A 2353t}

AAT A 7T WA 9 R Bl 39 ATA 2 Fol& o] AAA 9 A=

FToRE FTEEAEAN NCMI ofA 2ol EA A2 2 5.7:19] T #H]
2 Z9ste] FAA emAN/em’2 2 F5& AbEotaL, o2 A
4 WA 6 3Bl ae] 200 M Al &8 AREstaL, A AR FeE A A
A A(LPSCl £749)& AF-g8te] Aol 7 WA 9 2 H]ale] 39] h-9-A] 8 &
& Al=sk A

g 1: AX 9 54 97
#97) A 7 WA 8 L Bl ste] 3014 A% 9933 2w Ao D] v

[e]

e A¥ e AN sta, 1 AHE &y # 20 YER QT



WO 2025/053668 PCT/KR2024/013482

[185]
[186]

[187]
[188]

[189]
[190]

[191]

16

1 =E7|as H7)
-2 P AL 0.1C9] 5 (C-rate) 2 Aol 4.25V(vs. Li)7} € wj7hA] &
AAZ Z4.25V(vs. L)E -4 3P A 0.05Ce] S50 A A 2 3 (cut-off) 3F S T}

% 60°C A 0.33C 2] 45 (Corate) 2 A 0] 4.25V(vs.
4.25V(vs. L)E A 6lH A 0.1Ce] 504 A
A Al A gto] 3.0V(vs. Li)7F @ w7} %] 0.33C9] £%(C-
). 719 A Algl S 20 Alol & HEESFo], WA

o © S O 34
[352]
A |gEd e 27 WA 8% (%) Capacity re
2% | o1c |033c| 05C | 1.0C |tention@2
(%) 0 cycle (%)

|| 87.8 100 98.8 97.5 93.8 97.21

o 24| 86.3 100 98.3 96.0 90.6 95.12

I 86 100 95.73 | 9221 | 82.75 93.20




PCT/KR2024/013482

32 974 (D50)2] BI7F1:0.03~1.5%1 A

[e]

17

T4

Ag:S, MnS, ¥ GeSE o] F-o]

o
T

3=

Al A (DS0) T F <5

[e]

o $ho1A,

o ol A,
o 5101 A1,

1

[
1

[
1

[}

q.

q.

q.

A1
A1
A1

|
|
|

}2

[
}3

[
}4

[}

q.

q.

WO 2025/053668
3

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

(e}
(e}
[8
[

ol

)
fite]
;OD
P
il

o) gloi A,
o) gloi A,

1

[
1

[}

q.

q.

A1
)
A1

|
|

5
- 6

q.

q.

Q_—rL
Q_—rL

3|

8
[

o

o $ho1A,
o $ho1A,

1

[
1

[}

q.

02 F%, % HFIT 3114 20
kel

A1
A7

|
|

A
) 8

q.

q.

Q_—rL
Q_—rL

3|

8
[

)

—_
fite]

N

o) gloi A,
o) gloi A,
o) gloi A,

1

[
1

[}

q.

2
5

q.

A9
10
10

|
|
|

F 10

[
F11

[
F12

[}

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

(e}
[8
[



WO 2025/053668 PCT/KR2024/013482
18

m

be ¢

ot
s

—_

A7) glEol & ol aPA A = o g 2 AR AL EH o

o] & o] 4%

A}



WO 2025/053668

1]

R

1/2

PCT/KR2024/013482



WO 2025/053668
2/2

[5=2]

e

PCT/KR2024/013482



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2024/013482

A. CLASSIFICATION OF SUBJECT MATTER

HO01M 4/133(2010.01)i; HO1M 4/136(2010.01)i; HO1IM 4/36(2006.01)i; HO1M 4/587(2010.01)i; HO1M 4/58(2010.01)i;
HO01M 10/0525(2010.01)i; HO1M 10/0562(2010.01)i; HO1IM 10/0585(2010.01)i; HOIM 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 4/133(2010.01); HOIM 10/052(2010.01); HOIM 10/058(2010.01); HOIM 10/42(2006.01); HO1M 4/58(2010.01)

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: [PC as above

sulfide), %E.L(anode), o| x4 A (secondary battery)

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

eKOMPASS (KIPO internal) & keywords: 5 %1 #l| (current collector), & 4 (active material), ¥+ 2~(carbon), 5 25 %3} & (metal

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2022-0144699 A (SAMSUNG ELECTRONICS CO., LTD.) 27 October 2022 (2022-10-27)

X See claim 15, and paragraphs [0019], [0027], [0032]-[0035], [0105] and [0130]-[0142]. 1-12
KR 10-2023-0083459 A (HYUNDAI MOTOR COMPANY et al.) 12 June 2023 (2023-06-12)

A See claim 1. 1-12
KR 10-2023-0023210 A (SAMSUNG SDI CO., LTD.) 17 February 2023 (2023-02-17)

A See claims 1, 3, 13 and 16. 1-12
KR 10-2023-0001509 A (SAMSUNG ELECTRONICS CO., LTD.) 04 January 2023 (2023-01-04)

A See claims 1, 20, 21 and 25. 1-12
KR 10-2022-0019223 A (SAMSUNG ELECTRONICS CO., LTD. et al.) 16 February 2022 (2022-02-16)

A See claims 1, 3, 12, 18 and 28. 1-12

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

«A” document defining the general state of the art which is not considered
to be of particular relevance

“p” document cited by the applicant in the international application

«“g» earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

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

the priority date claimed

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

w

D&

Date of the actual completion of the international search

17 December 2024

Date of mailing of the international search report

17 December 2024

Name and mailing address of the ISA/KR

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

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2024/013482
. Pate.‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2022-0144699 A 27 October 2022 uUsS 2022-0336817 Al 20 October 2022
KR 10-2023-0083459 12 June 2023 CN 116231115 A 06 June 2023
us 2023-0178752 Al 08 June 2023
KR 10-2023-0023210 17 February 2023 CN 118176597 A 11 June 2024
EP 4386881 Al 19 June 2024
Jp 2024-531215 A 29 August 2024
us 2024-0105943 Al 28 March 2024
WO 2023-018162 Al 16 February 2023
KR 10-2023-0001509 04 January 2023 CN 115528295 A 27 December 2022
EP 4109619 Al 28 December 2022
us 2022-0416235 Al 29 December 2022
KR 10-2022-0019223 16 February 2022 CN 116349026 A 27 June 2023
EP 4193412 Al 14 June 2023
us 2022-0045354 Al 10 February 2022
WO 2022-031009 Al 10 February 2022

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




= A AR LA A =AW B
PCT/KR2024/013482

A, 2R £ IS EFFAEIHEFUAPC)

HO01M 4/133(2010.01)i; HO1M 4/136(2010.01)i; HO1IM 4/36(2006.01)i; HO1M 4/587(2010.01)i; HO1M 4/58(2010.01)i;
HO01M 10/0525(2010.01)i; HO1M 10/0562(2010.01)i; HO1IM 10/0585(2010.01)i; HOIM 4/02(2006.01)i

B. FA

-

d Eof

M

AL H AT A (EA S8 575 71 AD)

HO1M 4/133(2010.01); HOIM 10/052(2010.01); HOIM 10/058(2010.01); HOIM 10/42(2006.01); HO1M 4/58(2010.01)

ZALE 7R ok &8t HAawd ol 9o &9
ST HAEAFE W SF A A 2ALE Hawd el 7] A€ IPC
YEFEALANTHE D AEF I HLAMF 1 AL H AT e 7] A E IPC
T A ZALe o] 8 HAF Hol el W o] 2~ (H o] Bl ¥ o] 0] A A Aot H )
eKOMPASS(53] 4 HooAAA iEé]) & 7199=: F AA(current collector), = Z(active material), T
(carbon), =23} 3} E-(metal sulflde) = (anode), o]z} A 7<](secondalry battery)
C. #4d 54
7} el i g * l&idy 9 g FHEE s B 7A A A
KR 10-2022-0144699 A (A7 A2} 3| A1 2022.10.27
X -9 15, @2 [0019], [0027], [0032]-[0035], [0105], [0130]-[0142] 1-12
KR 10-2023-0083459 A (& ) AF& 274 3| A} 57) 2023.06.12
A R 1-12
KR 10-2023-0023210 A (344 oll 22 t]ole] 2] 3] AL 2023.02.17
A 473 1,3,13,16 1-12
KR 10-2023-0001509 A (A4 - 2F5=2] 3] A1) 2023.01.04
A 478 1, 20,21, 25 1-12
KR 10-2022-0019223 A (A2 A A5 24] 3] A} 5) 2022.02.16
A 473 1,3,12,18,28 1-12
[ 137t 2301 cols)el 71A9 9] s, W58 e dAE FsaA e

«olew Bale E9 Jle| el
“Av EWHE] #Ho] gl Ao R Holk ¢

rir
e
ru:
N
rO
X
ly
-
FiN
tlo
H
Hl
B
il
40,
o,
i
It
“o
2,

o) E 9HY Fo FAY FHOR, FU7
Jolg i AEakA) ron] W) 7] 27k ] e o2& o] §3}7]

R E ERE RN S s 289 ¥

B wAEULET e S0Y B2 LS VY HAHAZUY o 2wel prele] 9 Bal oW Bdl shubvo @ Fy uiy o)
o] /Y HdEd e 55 £ NP e A EAo] 9 Zlo= B,

L AR e S S A skt B E e g R A ) el et o e o _
FAY EE e SR oI OIFE FAE B Jete) Y THT RN A T G G0l st el el e
g FaARzgets A$e 1 2ol Fdabel Al AT A%

- HTE e MHAo] g Ao w1
O TN A, A EE e S o Fela ol i Hf o *Hi" | (‘% s E}
P A o) Fol FAHYO ZAZAY oA AR ER & TALASEATA Hehe
TA|ALe] AA dEY A ZALE AL
20243129179 (17.12.2024) 2024312917 (17.12.2024)
ISA/KR®] 3 P A5 A Ak
@ 53y
(35208) A F G A| A7 HALZ 189, 4% (4L, CEX
BEAAZAD
M2 M5 +82-42-481-8578 2 5hH 3. +82-42-481-5373

XA PCT/ISA/210 (- A 27y (20223 78)



A Z AR 2 A TAEUAHE
NSE3 o] B AR

PCT/KR2024/013482
jﬂf@l’;ﬁﬂ A 2719 e 52 2719

KR 10-2022-0144699 A 2022/10/27 US 2022-0336817 Al 2022/10/20
KR 10-2023-0083459 A 2023/06/12 CN 116231115 A 2023/06/06
US 2023-0178752 Al 2023/06/08

KR 10-2023-0023210 A 2023/02/17 CN 118176597 A 2024/06/11
EP 4386881 Al 2024/06/19

JP 2024-531215 A 2024/08/29

US 2024-0105943 A1l 2024/03/28

WO 2023-018162 Al 2023/02/16

KR 10-2023-0001509 A 2023/01/04 CN 115528295 A 2022/12/27
EP 4109619 A1l 2022/12/28

US 2022-0416235 Al 2022/12/29

KR 10-2022-0019223 A 2022/02/16 CN 116349026 A 2023/06/27
EP 4193412 Al 2023/06/14

US 20220045354 Al 2022/02/10

WO 2022-031009 Al 2022/02/10

A12] PCT/ISA210 (H]-5-5-3] F=7F8-#]) 20221 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 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

