woO 20247253494 A1 |0 F000 0 KOO0 000 0 0 0

20243 12 € 12 ¥ (12.12.2024) WIPO | PCT

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

o AAASAERAT o
@3) FAFNL 9? 10) TAFNHE
WO 2024/253494 A1

(51) FAEH]EF: (72) 2 A} 745 (KANG, Yongmook); 03165 42513 A
HOIM 10/0565 (2010.01)  CO8F 222/10 (2006.01) 220 £97 99, 207F 9023, Seoul (KR). A X &
HOIM 10/42 (2006.01) CO8F 2/44 (2006.01) (SEO, Ji-Hun); 02843 AE£E5HA] A5 nyul=
HOIM 10/36 (2006.01) CO8K 3/105 (2018.01) 177V 64, 1075 11033, Seoul (KR). °|+¥ (LEE,
CO8F 230/02 (2006.01) Suwon); 52803 7 dd% HFAl dAE 195, 16-2,

= - Gyeongsangnam-do (KR). Ad7tg (KIM, Bitgaram);
AW 5. ! ?

21) FAELUS PCT/KR2024/010781 0843 ASEMA HEE PR32 42 A=

(22) ZA=94: 2024 W 7 9 25 9 (25.07.2024) 102, Seoul (KR). ¥+44 (PARK, Sang Hyun); 35212
s . DAF A AT HAA R 65, 106 70635, Daejeon
= & 01 . ]_ 1 - _ [e] ) )

(25) Eddel: Aol (KR). ¥4 & (JANG, Seokhyun): 02584 A5 4]

(26) Z7NAl: Gharo] Ol ET SR 72,9083, Seoul (KR).

(30) $-AAAH: 74) Al 9l: SFPRJAA T (SIGONG IP&LAW FIRM):
10-2023-0074491 2023 1 6 2 9 2 (09.06.2023) KR 06752 A 58 A| A 27 7o) 2274 7-19, 3%, Seoul
10-2024-0074114 2024 1 6 9 7 < (07.06.2024) KR (KR).

(71) E9<1: 22 o8l 4514 2 (KOREA UNIVERSI-  (81) A A= (A %ol ZA7} gle &, 7hedh 5e &4 e

TY RESEARCH AND BUSINESS FOUNDATION)
[KR/KR]; 02841 A1 &5 A A&7 ¢tet=E 145, Seoul
(KR).

=] A2 W3 E $13l90): 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,

(54) Title: ZWITTERIONIC POLYMER-BASED AQUEOUS ELECTROLYTE HAVING HIGH POTENTIAL STABILITY WIN-
DOW THROUGH CONTROL OF HYDRATION LAYER AND MANUFACTURING METHOD THEREOF

(54) Bg o] BA: F8T Aol S T AN E s Aol AEA VI A A R LA =

100

200

& Free water Intermediate water

Crosslinker

(57) Abstract: The present invention relates to a zwitterionic polymer-based aqueous electrolyte having a high potential stability
window through control of a hydration layer, and a manufacturing method thereof. According to one embodiment, a zwitterionic
polymer-based aqueous electrolyte having a high potential stability window through control of a hydration layer may be provided, the
zwitterionic polymer-based aqueous electrolyte including a polymer hydrogel having a three-dimensional network structure composed
of: a zwitterionic polymer structure derived from an ionic polymer monomer and polymerized and crosslinked through a crosslinker
and an initiator; and a hydration layer formed on the surface of the zwitterionic polymer structure.



WO 2024/253494 A | [IN1I] )00 00000 O VA

HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, 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.

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).

—  FAFRALE A &} A (FoF #2172 (3))
— A9 1A Vs wE Aol Froln, HAAE
Aot 45 Trell wheho] "I SRS (1A 48.2(h))
— TAEYYe] A4V GEUEREEH 29 oY
(T2 262]2.3)
(57) S.9FA]: B wrg o
sk Alolth o AA]
T F2A
slol xS X%

I
s
[ of
o2

P S 2k ol A Zluk w4 A A R 1 A=

A O Z R o) s, Al L NS B S b 4ol
= FAE 555 0% ol oA 39 B TEE 2E Y
TAGRA IS 2 Ao & EA 7057 Ash ol A FE 5 k.

Se >
o it
ol 2o, ol

f
2,

b ox,
o~y 2rf
dy oy =y
ol o
ot ©,

o
2 o [E 2

e

2y



PCT/KR2024/010781

1.

o

]

5l

g Al A
1

T

1

A
-

=7

1 Al =

=]
=~

a2

)

4

s

| 47 &

WO 2024/253494
Al

—_ ~
- _ TmPT w. 25X W T 5 g
W o @aﬁ TRy Ran xlidx )
= N ~ DY x o m) e E
T~ ol o T < = 3R 1 A o ) 2o N X
o 2 mEwwm e B T T T
R NP D g = I~ SN S W
VOR®E "IN ok o i N P g
>i é.E _~ —_— ﬂww_ Jﬁlo _ o OE‘LI‘NﬂO_E NN e ToH
~ X T & i <0 1M ] ~ o o
[ e g N ﬂowaﬂ_ﬂu T %Waﬁo_m
T 7 T — T T lmw = S
T I RN o X = ~ ~ J
ur o1 T PRy Jdaw NT LW o o o0 M
= BEX N o = o X s Ee 28 F o XY
_ = o . N : % GO N
o#@M No =k %ﬂc._lﬁ oy oy © ﬂl%%oﬂ WLl ﬂd_ylﬂﬁm_l
MM ~ B N Ot E._O Lf o Ewﬂ Elﬂ - HE 1A_w_l mh\ ™~ " ﬂ ﬂo 1o
S o o_uﬂeﬂﬂ O_Hmﬁﬂp‘ A wom_ o | R
- ) — W - 7 B \ -
X Mﬂ 0T e = T %) %W;ﬂﬂ mw_ %%Wwﬂ
o o o X = — B O~ 2N w z | it i
Mgﬂﬂ m|mﬂ o{.ﬂﬁuﬂ]ﬁm Mbﬂlc odﬂﬁbt Www MMOM_MO
—F Tx BRYEZ L BTy ERN I
L N® FxeEg TEZ &gl W No == 0 i
Lo Wz WX g ml.ccml TRy 2K R
zo oo o zTﬂMﬂ.‘m 7]@“ or%oro_e ..m_nﬂ ivmxumwﬂ
O 0 —_ - i
B B TgTF wLY BEXLEET BI5HM
e NI N R RN
Pe xuo®EFg ETE wmg PR oS- =B T g
R ORBEOXSEHE o PT ﬂi%mﬂéw%% 7 RO
pE RPN g AT g = R T
g T o o= e B g T T mw M L g R
Nl o N simmem Mam 25400 Wy o ~y = o
T W g R W LT R = X TR SR @ E O
ERATET ALY T mBF TS g NN
TER STXANMBE LR ,mﬂﬂ@%ﬂﬂAﬂ.wﬂ%i
%ummﬂﬁﬁﬂﬁi%ﬁmu e Mﬁalwﬂ]madﬂﬂ_.waatmﬂo_e
G B G - D - S —_—
TE T AR R aTEE ST W R EImo NP AT
T ool FwWEDT O FTHKHA oyt FWR T T R

[2]
[3]
[4]
[5]
[6]
[7]
[8]



12

)

4

A A

PCT/KR2024/010781

WO 2024/253494

T o= T Mo o o B oz
ﬂiﬂ ,Aoﬂa%o_ﬂu mw AT,] ivﬂ ugﬁlﬂwﬂﬂuﬂu ﬂioﬂrj_
o X5 — T o D mwENS T Fop= F
W g £ LB SERR TN BT W o ®
X =% v+ g W ﬁfml%_nau Nrowoq_m%zoiv 4w M
Hffot T > o = ERCHS m <o ™ QA B
A HoE o N T N
EIS 10 DN 5 2 AR o o T o Ty N _ .
i e w B P FOSHA omAH T ax MR gy W
5 WS B g% X 2 = SR 2 - o I el
o wmogmw & Mo 3T AEua 4T %o N g o}
TR o owmwm A Eg% . ERTex FxmaXA YT
ﬂ»o_galx _ N o - = % X MdlAﬁ.]F d_V.IXEO dlot oEOt,#oJC
N EI Y e w S K T e g
7 ol &omﬂn&ﬂo o © A E —_ ,Ltaf T o o = 2o No o Mo
o —_ > & K o <0 o =
< * W R g %O < o M : B I T WAL LT
o O RS Orﬁot o= Jx]iiP Lo~
KR g FEEZ SATT g RO TN T
=P Ly 2L TP L wwa oy TN
R = O ° = o o> 2 7 X Hﬂﬂﬁ ° ~ X]O_zol ]_62
Ew«lﬂUﬂ umoot hxo7x mo“m».o < S T ZO Hfﬂoﬂ7aAT7x _zoWz,:._m_ou
_,T_aﬂﬂﬁ nz_».oﬂww_o_e mmwbt ngbﬂmo EATdeﬂAlo_uo_e mﬁAoWrLﬂﬁ
T R 2 ST A 2 B o 2o dRe Ny ®
XvA]rL ‘m_ﬂ\lﬁ_AlJvO _yﬂ‘._7 T.MOE]L. ‘IJvAI‘m_ﬂ XJvo ZT EAT
qu;o \HAII]HTHAF 2% O_E Eﬂ]]plA O\l‘._\lﬂw_f‘l]r ]iﬂuﬂ
Hab RS B S EN T g RXET LY Dami
= L A I SO < R I ML Py =
o ° W W W o T B — RO 1 g %o - <0 TR o ™ o7 N
‘I:.LMMM‘LI‘W‘._AOXL ‘WA/.OLH_ fl!h | © ~o ﬂ]ll K £3 L =
0 = Xototﬂ &ohio _xmﬂ 1Xr Foo}ﬂlﬁl_ﬂ ﬂoEWX
oW P Z L WB e F ®FTo U Koo [ G F SH
% o Moo M 2 & %o o) = Wﬂﬁ ™ m BUEPS oo o] umm (- o %o w B S I
%ﬂ%ﬂ%zaﬂowﬂ .ﬂlmJaﬂ %\HHEMXL o o N or .ATuvaot
AP A L S I B M AU I A - S = T )
WY R LRI L ® TR gm0 ol TR o T
Fogr T LA 2 emE R S gl L xwl moe R Ao R
Mo mo o e R e N S 8 s N8 S o T oy R D
B B xo W o N W o 250 T g o W2 R0y TR g T2 W o oF N
TS = Wi " EE ﬂo% Mo ~7 = ..am 53 il A 8 6 8 6 o ﬂ.o% N Wi ~ ﬂo% Mo L lv_Al '~ ﬁx
o = e T A T A SR LR e
BTy HET LR Sy X g« T R TR N
e WA HRS T hawmie <M ENHE HMEHT MNT BN
S = 3] i) )



bpol

ks)

|

o]

T .

T

PCT/KR2024/010781

t] o] =1 & #| o] E (Poly(ethyleneglycol)

=
=

ERURE ESN

)

1 3 oAl 22 =54 Ak sdiskd A7

oledl =

4

&
LA

=
=

[

4

s

2 2 ¥ (Ammonium persulfate), 2.2'- Azobisisobutylonitrile,

e
ik =)

ik =)

H

I

k]

Photoinitiator 184, Photoinitiator 2959 % o] Fo] Zl o] 4] A el 1)

H

I

L
T,
7

A

Ay

troacrylate) & ©] 0] %l -]

diacrylate) & Eg}o] u]
71 A A

i

WO 2024/253494

[17]

ol

A5 59]

T .

T

&l =

)

o 3

ks)

dosha o 2 A o

=
=

=
M
=

i
=y
T
3
T
it

=
M
=

i
T
T
!

Bl

H 3 e

O
8

g 9

=

o A



P
CT/KR2024/010781

QRL_.:‘ ol o
Aol ol)eh, 12l 744 )

5
T

WO 2024/253494

o %O O N
He%wﬂwr EM&%E
ﬂﬂbtmﬁrxwoﬁ1%mﬂ T om 3 D
ﬂ&rﬂﬂ%%zgurjéwr%iH%A%I% Gl
]Hfzoﬂa?moﬂo_sw/ﬂ%fﬂLg Hldlua& = X
0 ﬂg:;mae_i%u_xur%;wr}o%_ﬂnﬂﬁﬂu @%mﬂ%% A
@ T T wrgﬁvwﬂllm*xo o o = T W T o O
%ydyi% T B RT T e D T g
N I_IE thmam ﬂ_OIOEyA‘UI‘lHT\l‘I Lle OEE i) ‘IAEEO
— o _zrl‘.mﬂl <0 = A2 - .ﬂ,,_nﬂ ~N 0 ~ B | = N
< oo T ﬂ%%mamﬁﬁﬂ@?a%ﬂ%“% wal,d@ﬂ X X o of
ﬁﬂﬂlﬂwﬁa@nl%miw%%wagﬂﬁdﬁ ﬂiWﬂz LT3
mr.lﬁﬁﬂ_&wﬂ@%%ﬁwd%%ﬂﬁww%maﬁwﬁ %gﬂ?w w BT
%moﬁ%no%%wrﬂﬂg7§ﬂﬁ_ﬂeﬁ?imo§ X w o = i
?%%%ﬂﬂlﬂdalaumﬁxz.ﬁﬂﬂﬁﬂﬂgHeﬂ Hoﬂo%%%ﬂl 7 I
NS N oo X0 o e N %o P B a2 T
ol H.t LN o} or o o~ N ﬁx_ . ﬂ o_e = 3 S EE o fri~alia
ﬂ,&%%%Ag&%%g@ﬂ%ﬂ%%ﬂﬁ%@ﬁﬂw%w N
T T i Q. L= RO 5o =T X 7ok W 2 T _ 5 -
g&wwHAﬂ%?ﬂﬂ@nﬂ%awx@wawi%g@% - <Z3
T ﬂ%ix%%% Ml,ﬂﬂﬁﬂlxul 501%% o %OMO
@%%Heiﬂv e 2 3 R T D X - 5
2N T T I T i?@ﬂ%ﬂ T P o?_ﬂ%E s B
ux&rmw%ﬁAamonoWHgM@&@ﬂ%dgqgﬁ&ybm_&ﬂ S
_ oy o < = : _ = o N NN B
RO o 3 o T z <L B4 =X X ® BN g
TR A Jy o W - o — X N T = o= N
H@WMH%@WMW?&%ﬂqwﬁmaﬁﬁwﬁ%ﬁﬂm FrTew
P 7Laqoy%u}romo%14 + i & oo Y oo o R
TR T S SEaEEIEN W T oo g o ° W m W
WWW?W%W%%W%@Q7w@mEﬂﬂﬂ@ﬁr%&7Maﬁ m@ﬁﬂamx&
ﬂ dﬂ_AljuAQ#o‘LlATd‘UlﬂwL Eo_zomb.lov,mﬁjl, \)Alm.uf _lv_AlJ_l‘._mwo ﬁﬂbfuﬂul
}mﬂwrﬂw4oﬂ%@%l,@%ﬂo%xo;a%ﬂ%ﬂ%VA o o o2 XX
ﬁ%ﬁ%@ﬁ&%?g@%ﬁ%%@@%%u%%%ﬂa@? RS
uLlEA]f_. _ = WHZ_O — J ) = = e
A = N Wl g ,11ﬂ,i.2xﬁ%lyl%mo? = =N
%%o_ﬁzggﬁgaw 2 g " R Y o T o N e
,_l_op . HLH XO]L 1)AJ|O)A
@an%ﬂ_.ﬁudum&lﬂmnﬁvmﬁjﬂlﬂml%bﬂxﬂouw%moiﬂo%z#o Ko 2R
?E‘Iqao} "o vaO)A ‘._Z quu Lf Jldl_rTLu‘_ﬂﬂ Jl‘lr,q
ox%mmX%ESW%mmH%1%HQQV}}%m% © BB o
io_emﬂdl.ﬂﬁ%mo_mﬂﬁh moxoﬂﬂwo_eﬂfﬂﬂ@o%oxwflﬁzo alﬂ%ﬂ%mhv
o Xop o W) ) o T ~5 w7 Mo W — I N or o o) W ol {4 =
L %ﬂﬁ%ﬂﬂ%i%oﬂ%ﬂ¢ s
= R e g T w B
= = o T I %MM%?%
) _ : ol
(o))
) ~ =
o - —_—
AL Q
SR o)

1



PCT/KR2024/010781

WO 2024/253494

% o . %O —
B e T mvt - (ay il S W < X M Mo o o oo ) ry i Wo O o
ﬂdﬂﬂ&l ﬂOrD\O:/,OJ_ﬁl OfH.tﬂIlQ#oﬂAl‘UINEZ# . MOMﬂ .o =K JvOﬂIl‘l‘lﬂ AT
%o T ST =G o~ = e N — o N TEmN T 4
O_E OE #ri wn N mL ﬂ o 0 Lf l| N XL :.L E#E O_E v/»O ~o 0
— B —_— ~ . : of X° X g
T oy W B JMAO%%Q‘_Q LR o = o TRV T
a1 o o TRy oo %N T K o
HﬂIO# _ o EMHﬂI7,|A£o HIM_VLHZ.# O ZAHT\.L o
BT LPY TIEZRRET Ao E o SR aw8g I
o o rJ O o o = NI .3 ol —_ oL — 3
B X —_ OL)A ﬂ‘ﬂl ! N oF KO =~ — —_—
W wEw LEN IV gR Ymw oo R B gk ® o
ReG=E MmT G S BN o 3%%%%% !
IO B H O WT o BT gy W W ON o Lo
ooy 20 N R DTN ST ] DN 2
FaX xR TEN g Ry BE o T Mo T R g XS W
~a® PETHAT T T o WU G S
wan BET - BIPwy s Twg oy dew Tl D T
~ LY/‘_Ll M%]_ ‘ﬂAﬂ E_ ﬂA = = X J X
mon_Alw_e M%_oarﬂz#mwkﬂmm“ﬂldlmoulﬂﬂﬂﬂﬁw%%% XWEogbgﬂATﬂaﬂ
A - N Al S L = S S U i
o X OB ER T U5 e oy Ty T X TR el
Fag WEd =l sncl BT T G- N R T R
T T 9 > il 0 =< o 0 X {0 (8 - Njo o| = mo =1
T omo R0 T T Mo - So U oy =W P O e A AT gy woa o 2R o X
=~ B SF N oW R P g e B A Qe A
<M ply Wo S 4L e IR C- S P m. ™ I uw zAr Mw CIREIAY o = Mm my i
_” TN = 7] — o jor N 03
L35 LElYSriogivrelieery EToRrAlc
» T —_— —_ — —_ —_—
EE QI HoTT A S cnlwr e FrTeps Tl
%dlaf g M TR o B ﬂMmﬂlo#Na%éi%ﬂﬁzo A R S g
o#oUlAEdlATﬂ;uﬂztngomﬂﬂo ﬂlatﬂoﬁbmbllﬁnﬂotﬂo&w Wlﬂ%.ﬂuioﬂxx,mo
ler]mM%o#o%mﬂdl@Eo;oﬂoﬂuTﬂ_.%]Moﬂﬂ%7,_ 1__/|oﬂ G - RS
<o X g S dd g O g0 oMo KT LW o= g H
e X=X o - N I = R0 C g TR o= Ne ay TR O AR ROTE
3 T T = P =% A R I A M| = N o= 2
* L o LT MW TG up B mm iy mu " &m T Mm a7 e E iy N J ol
= % = X 2 o= ~ N ooy m WK om0 TN _ — ~ K I o
83 X = =T oAy Ko— ) Ho o} o} r
px e iR E e Yar THa Aagt e Fxendo
HEE g PR T M P RN T o P BRI
TRT B R OMTR W T 0 e W E I
o _ ' =) ~ 0 o =) —
k) k) k) k) AL L) X X

H ol A A

# ol AA,

2l F ol A A, Y EF

A7) =

H, o714, 371 o]

(e]



WO 2024/253494 PCT/KR2024/010781
2] W TFAHCE B age A A /W el F ol AAAE AF A A
ol vk 3.
[43] WA ] el e A FRA 100 B Bejel o] & ¥t v
A7} A AN AE Bl FH7b N EADLE G SAA Az, Tt

i

A Asle o] stol=2As AT 4 9t
[44] =, Bigo) & g o) Al ek A Al A S g A s
B PAH = stel =2 A9l kAl sto]l =2 A
[45] TAA SR, 7haA D YA A E F 3]
(100)%= 0] A 1 B2} vhekA) 2 2E 2]
[46] ol w, /7] o] 24 WA @A = Aol ¢
ao]: O

[47) obed, ® el o Axoo] uhE Al o] L4 LEA BEEA Fol L g
[e] = 1

[48] 5?ﬂ3%223@71ﬂ14
Aol e kA =

E__‘L_D

4
o
o
i)
o>
o
N
o
o,
)
rfo
i
ok f|r

A = 2- Methacryloyloxyethyl
phosphorylcholine(MPC), 3—[[2—(Methacryloyloxy)ethyl]dlmethylarnrnomo]

propoinate, Sulfobetainemethacrylate= ©] 0] %I 3ol A A B ¥ = %] o .= 3}1}9]
E4Y A

[49]
[50] [2Fsh4 1]
[51] ) IOI_
St S
A

2-Methacryloyloxyethy! phosphorylcholine

0 |
oyt
0

3-[[2-Methacryloyloxy)ethy!]dimethylammonio] propoinate

Sulfobetainemethacrylate



WO 2024/253494 PCT/KR2024/010781

[52]

531 oleldh, Aol e WAL & WA 3 gl Fol et 2ol £ F Al 7HA]
1 glo] A B RAshe]l Foisa GAY1H e Bal 2 AEA 422 v}
A}

541 obel, ¥ ge] O AAjelo] ubE A2 o] 4 A BEFA = Fol & A G
7] D ol e HA871S 47 sy EesH: 9A o 2T O o] Fof 7l Aol
2yl 5 A3 A b

[55] TAHR,

A& E3Fsty, 7] Fol BEA = METAC, AETMA 2
AMPTMA((3—Acrylamidopropyl) trimethylammonium chloride) 2 ©] 5o %
oM A e s = Ao shube] =dolar, 7] ol WA= SPA, SPM(3-
Sulfopropyl methacrylate) 2 AMPAE o] F0} X1 o] A 4 Bl 5] 3= 2] o] &2 5} 1}
=2d U

[56]

[57] [3}314] 2]

[58]

0

ANPTHA
1
Iy




PCT/KR2024/010781

WO 2024/253494

[61]

<C
o
=
<C

[62]

Zo] et

Z

9 €} 3

Xo

[64]

o),

[65]

ZA)(100)9]

o

7] 4= 3}5(200)

AO

[66]

[67]

o

4]

K

=], A7)

]

2

(210) 2ol ¢

==

T3S

AF71 Al

=]
524 F2A4(100)2 B A7

(210),

o

A1 43}

o7

ol o

al
L
t

o)

y

_50

(220)°l1 A “&71

==

o

o}-2-2], 47| A2 43}

==

[68]

_50

220y 41 2371 A}

o

80~90 vol% o] M9 =



WO 2024/253494 PCT/KR2024/010781
[70] o] o] Eﬂ—ﬂ]—, kg o] wh 2 A o] 2 a1 F-A} :fLZxﬂ(l()O)t Z 712 20] Wiy y]
ol AfF F S ET IA A H S FEFOEN, 7|E stol =
A mahiz A DS AHEshE o A B el Ao st nel A gk el
VR e Askeld FEHS W 2ol Rajz g /A M ow AT B
Wlol A o] st Aeke] ojel o] MAste] Tl A5 et M EAPL T8

[71]

[72]

[73]
[74]

[75]

[76]

[77]

[78]
[79]

e o] g A ol 2 A -2 A (100)= ST sk A4 7]
A AE g Agste] & HAE A or Aol ute} A== o] F3to]
Wl E s AR o] e EE FARA T AL A ol E s TS AR Ao
o FdE RN 54 & oAb A ol el e = QU
=, 871 28 ol AL AL A (100)5= Al A Shol =R A of Witk 245
A olE =7he d A e it FAE FA A ol whet A4S
o L& Fol A FaubeE A 4 9le, ofof upel A A
of Fdd LA AT 5L o .
tlskol, 471 7852000 W& S vl 23 5 v
o] A Aol g FEHAE o £ Ahk el BiE 5= Aol
S8 Az A o, G oAb A o] Fitoll uhel debd 4= 3l
«%%%ﬂ%%ﬂ&é1ﬂﬂﬂE%éDLEWJEF“3?ﬂHOE

Lithium Bis(trifluoromethanesulfonyl)imide(LiTFSI), Lithium perchlorate(LiC104),
Lithium nitrate(LiNO3), Lithium hexafluorophosphate(LiPF6), Lithium
bis(fluorosulfonyl)amide (LiFSI), Lithium bis(oxalato)borate (LiBOB) % o] &2] <
P2 PR 2 QEE A EI 5 Ak
ob-& o], A7l FE5AE kel g &l 2 el ar, 8

5 = = ‘:q %'}‘_ll: [ef
Hog o g o] 2 a1 Al V| HE A A A S Bl o] 3 A glan, AR g
2 T4 ol V] B ol A FEA F2A(100)9F AFS AE 2 EA e
T Ut

AN .

g of A AAjofof] whE ZhulAli= 312 4R FA[E = VA, ol B B
of, Zelol & &l =] & v]ol =¥ & o] E(Poly(ethyleneglycol) diacrylate) 2 E 2}
ol &l &3 2 3|91 Eg}o]o}l =2 ¢ o] E(Trimetylopropane troacrylate) = ©] ¢
2 Aol A e E = o] = st o] EHE _I—Y%Lﬂ T UL, EA AWAA = FHA
A (36}9—‘/} g2 0}71]1“, ‘01*31\*0}74] 7} W3& A S 5 = A R

[sher2 4]



10

WO 2024/253494 PCT/KR2024/010781

[80]

[81]
[82]

[83]

[84]

[85]
[86]

A
depy et

Poly(ethyleneglycol) d|acry|ate Trimetylopropane troacrylate

i

o o] A Ao E ARA A = FREEE B vhalekES A S 3
Zlolebd 58 3] A gk A =T
g ol whE A A= 8} 52 FAFH = AAIA, A5 B0, 23T
¢+ ¥ ¥ (Ammonium persulfate), 2.2'- Azobisisobutylonitrile, Photoinitiator 184,
Photoinitiator 2959 = ©] Fo] A ol A A el 5= of == 5}i} o] B2 S L33 4=
AL, A WA A = S A o, vt A sl =, -8k ZFalRkg-S T A
st = = I3 2 F (Ammonium persulfate)$1 A o] vlghA S}

T 5fo j’Jrijf/\mw*l?'_‘TSf(Arnrnonium persulfate), 2 2.2'-Azobisisobutylonitrile<> &
7§ Al Al o] ™ | Photoinitiator 184, 2 Photoinitiator 2959-2 33 7} A] A o] T}

[sheH4 5]



11

PCT/KR2024/010781

WO 2024/253494

[87]

2.2'-Azobisisobutylonitrile

HO
Photoinitiator 184

HO

O~

Photoinitiator 2959

[88]

YA
ar

EEEEER

14

[e]
S
RN

o] 71 32}

=z
“F

(200) 2= ]

==

o

1 =3}

, 7FaLA], | ATA

]
"

.

dl 30~80% %, 7t LA 1~107 =%,

o]
AR

i I ==

D

e = UV A

of upz} &4

o] 71 A, &7 &
MATA 0.1~15 %% L &1 10~70F F %S

=
<5 T

A o]

ool

[90]

AT,

A~
T

bt

o
e

m})

0%

i+
s
;OD

[92]

Far, ZHATA = st

D

2% tolad o] 2% ALg

L
=

T

2)

A= Zed



ed

[s)

4(100)+=

PCT/KR2024/010781
A

[e)

o] Ay T E

[

12

-

fol == 2 o] Al 237l

T
1_.,0

|

o
o

Adol 2 IFA 7| ut A A3 d o A=W

AF71 S100 $HA|

(3

WO 2024/253494

[93]
[94]
[95]
[96]
[97]
[100]

71 A sh AN A, FHAI A 7 DINAIAIQD 7 5- 70°C o] 250 A 1~2A] k-5 ¢F

E &

~ ol <

ST = 0™

&omMNro w
7B g D
B % w BR 0N
E%ﬂmeﬁmlﬂ/w
T = B W R Y i
i g oy W AFH
w%%&u%g%
o e
o gp o o) B o %
T AT s T
B ol = oy o ol -
il R
= P DB
= e WX o
S S
Kol o I E T g
= — — © dﬂ‘w
XN
S
S
oo X ol No gy o
X X< ar Rk
mw mw = o A No
g E T
\HAII;&H‘.:_.V»O‘”UEH:L,M
&o_iLzTﬂo&o <
ﬂw._ o - O#ﬂ_ﬁ/ﬂ
PR T ow R
Xﬂrolgﬂﬂli:
i = re o

N ) —_

= = =

19 37°Ce] &0 A A 7HEet A=

=

Slo
H

AT}
shel =

A
%)

o]

A~
T

1

<3
=

e 03

)

[e}
AN A 1: FA o] & I EA 7|k A A Az

A

[105]
[107]
[108]



13

WO 2024/253494 PCT/KR2024/010781
[109] WA, A o] 2 A EEA] Q1 2-Methacryloyloxyethyl phosphorylcholine(MPC), 7} 1l
Al Zeloddl 28] tJolad g o] E, 7§ A A €] Photoinitiator 184 2 &1 <1
2o TAUR ¥ F gdst abtste] 3ol & Azl o] w, 4] &
ol & A Oli A 30~80 T F%, el =& vlola ol E 1~10

840.1~1 %% L & 10~70 =H %2 E 3t}

3
3 1

[110] o] "l%‘, A zE E3tN S 7] ol §RAl 3 AN '’ gE 3 70°CY] 2ol A 1~24]

o}

[111] ooz Ay E3FlS 370Ce] L5 A 1A ZHE O 7128 o] 3x Ak
it AG Ao gy, B by o] A o] 1 -2} 7]

[112]

[113]  Hlxd1: 2 7|8k A A d] A=

[114] A AL 100 oA, 2] o] £- AEFA] 9] 2-Methacryloyloxyethyl
phosphorylcholineMPC)E = 2] ol & gl = 2] & | e} =2 H & o] E (Poly(ethylene
glycol) methacrylate), PEGMA) &= t A 8} A-8-3F= A& A 2] 5tar, 7] 2 A4
13 & dsHA =3 sto] i} 7|8k A A A & A 25 th(H] alel] 1).

[115]

[116] Bl o 2; A 7| Rk A A AL Ax

[117] T =20 AATE VHEe 2 A A A S Al 2R vk ko 2).

[118]

[119] A Al 2. FAd o) 2 SLAF 7RE A A E S ek oAb A 224l A g

[120] A7 A Ao 19] A o] 2 1A} 7] EE 2] A S| A S ALE-Elal, SUSE S 7
SO 2 ALEelal, dFVE 35S AT o2 AREEtaL, | HteE HejoE
Al 525 ALE3le] o] A Al Z 1 AS A 2 THA A o 2)

[121]

[122] Ao 3: 1 E-A} 7|8k F=A] A AS X8 = o] 2FA A 721 Ao A

7
[123] 7] Blate] 19] artah 7|8k =7 el 22 ARg-shaL, susE 544 % O & A}

[124]

[125]  Hlaie] 4 AAE AN £A AP TS olAHA 2 A A

(126] 371 Blane] 39 GRS 1 A AN DS AL, SUSE ZAAT 0 A}
5 AT o st Yeltor Felo U wen

ARg ol o] ) 91 AL A 2 5H TH A ol 4)

[127]
[128] A 1: AAFALZFHDSOE 53 24 2= A/ g9 7}




PCT/KR2024/010781

WO 2024/253494

il R g E ) -
2 o W T M_w ER i s 5 & oo E o T oM W 2o
N I T o ugPd_ﬂ ~ N = Z s )
I N S s S U R B S LW 2o 5 R ca
O o ERG [l Mw%aﬂq_olﬂat By S — = < dﬂo_g o
wo X — DR = ~ o o o) S _ o
B w ] N <O — = X or X g © N
colcl) H o= Lﬂﬂ B o oy i o w W SgEE al
—~ f . O o = T ~
TY Taxm BIwEwgeid o FDOFBABA gy =
T X 4MW WL X S gm o v T N oA D X
S T e S N e o - H® Fegpy D )
&% o o ﬂmﬂm% moﬁﬂﬁ%wa%ﬂ% = T W TP g w ok oF Hﬂ? o
—_ o fite} ] -~ ~ — —_— —

TR FLE WhomedlmPod MR opwm woe ™ W i
= [7 T — - % o A O#M L.ﬂAl = <O EEOHId w0 -
X <R = D — o 1 9 _ . 0K - =0 %o

THE Fag OFIIJHPTemE Ao uw TIg L = o

THT gum Pl riemsd AUEgT pn sz 4O o

M ol Sdw® el Ogoid MmTLw T owg . op i o2

i — = < F T R N o o} — =alny 5 — e 2o =al
wy o o ) v A El s o 9 ol B =

S2E BuchegzeitiTas Priif FUIisic Mis

o ga el o g PO Iy WX T % 0 S S P i i

TTTITACEGEIIIATSIY 47RzE LEELCOL mog
. gl vl — _ 9

HerEPps sl aluyTegar FENIE S3g 0% an  HEG

o A R P A R T L S v Tl (e SRS g

ﬂomm.ﬂﬂwﬁﬁ%mwmﬂ?%ﬂm_@ﬂﬁ Eﬂou_xmmm ﬂH_ﬁﬂJmnmn mﬁw%

N W e gdy N L or W oar dp ! o N X O g o

—_— L —_ — [y < L) E
nTrErziegesitacise Eragf sggoTif ATd

B mARSTE Vg ng® HOALn TERREE g of =

6HE ]ﬂ”d Z..#dl\ﬁ' < ]ﬂL-O FH]FHE _— . _A_-_n_u S

T yAFER I gl g drgas Y Jowm,H MEIEEwaod 0
HLL 7 JXIL Enﬂ I =~ « =0 — N — T HLL ﬂAl o = = = A

W oy T R N Il BN <0 oF T —_— X ol ol = =0 %X X B = = 0
j| K o~ = =~ o e - T S B| T i it 3 — B| T o

s o) Hf ROT OE E.E:ﬁ

HGow ITHNY S o0 FgpadX o me i  Flog T TRE e T

= XX A5 Ne W g oo o R "L < U T e O R = 7 i XX ¢ e i

Wkl WY T N E M W T R TR o T oo o ol

[130]
[131]
[132]
[133]
[134]
[135]
[136]
[137]
[138]
[139]
[140]
[141]
[142]
[143]
[144]



PCT/KR2024/010781

sko] 4v7hA]

5

MNe=

Ea

15
A2 10mV/s2]

7FE A

==

=

3

244

Fo]

=l

=

=
(s}

sl

o
o

[e)

=

A7) 8}
(LSV)

H
H

WO 2024/253494

[145]

, A Aol 200 Q1o A A o]

T
T .

1

0

sheieh.

|

wr

1

ko)
-

12 2 1A

[

4

&
LA

b7

=]
R

I

} 7

T .

A

Ay

&
th gt

1

o

[147]



PCT/KR2024/010781

hel 2ol

[s)

16

1
-

A

A

o & v

o 3101,

o
1

1

[
1

[}

q.

q.

A2

METAC, AETMA % AMPTMA((3-Acrylamidopropyl) trimethylammonium
A4

chloride) & o] Fo] % o)l A A el s = o] &
SPA, SPM(3-Sulfopropyl methacrylate) 2 AMPAZ ©|

2-Methacryloyloxyethyl phosphorylcholine(MPC), 3-[[2-
(Methacryloyloxy)ethyl]dimethylammonio] propoinate,

Sulfobetainemethacrylate 2 ©]

371

|
|
|
|

}3

[
}5

1
[e]
[e]

q.

q.

q.

WO 2024/253494
)

Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

A

3|

A

3|

A

[¢]
[¢]
[¢]
£

[
[
[
[

ool

T
A
fite]
ol
53!
ol

ol



17
WO 2024/253494 PCT/KR2024/010781

WAL stol E R A o] e} o RE A A ol sk d FEY ES X
galhi= Ao R o] Fo Xl A2 73S TSk,
T A E 3 LA ARG AS Zh= A ol A 7 A A
3l 2.

73 6] Al5 el 9o A,

A2 3L Fol A A7) F1brT o Fu Bl &2 A7) A2 T3l A

Fr )\24 9] v g BT A4,

7, O O
NN N
N
~ 3
R
oj\r o
lo

o 2 oly
[\
+

oo o
O{N' r'
1o
of
iz
©
i
~
| HN

_— o — —

oX oX oY oX 2

7
N

2,
2

i

oft
ot
=

e

S
[-40 i
o
o
o |o

e

(@)
o
2
%o
<,
=

(7478 7]

fUlm H:l flo
o
Ot
i
f

2,

o\ o2
o
2 T ofw

2y ool oox 2 %

N
n
&)

e

=

[-'>~1

Ao

r o]

o2l

%

o

A

uly

0%

o,

s

rlo

=

M

b

N

&3

4

)

2

o ok b

2
o8
S
%0,
<
>

[ 8]

A = 2] & t]o} = 2 gl o] E(Poly(ethyleneglycol) diacrylate) & &

£ 29 ¢1 Egto]o} = ¥ o] E(Trimetylopropane troacrylate) =

o Fof Xl Fro| A el H = of = shto] =4S E3tstal,

271 WA Al =, 4242 5 (Ammonium persulfate), 2.2'-

Azobisisobutylonitrile, Photoinitiator 184, Photoinitiator 2959 & ©] 7o 7l
oA A = o] = st B8 FgtehE,

T3 Aol & 3 -GS ZEE A o] 2 a1t A 7k A A

| I
3.

o
o,

>

ot 2 jo [l %

4% 9]

Y o2 M

Qrr B o M

oy rlo

-,

> oox it rlo
ul

M e Hz ol

Sy o o E
S
N
S
2 r
2
2
o
N
uls
)
2
o
rlo
=
iz
Dy
L
rE
N
)
e

ok
wa oW oy
2, o
= -

I
N
BN
o
ok



1/4

WO 2024/253494 PCT/KR2024/010781

100 200

Crosslinker & Free water

| Intermediate water

200




2/4

WO 2024/253494 PCT/KR2024/010781
[5-3]
S10
ol2Md DA} cHFA Z2RH Relg, JiuH &
HAIME Saff 58 7tuE HMo[2 F=xA;
o AT MMOol2 DEA FxEA L FH dwAME  —~S100
£31E;,02Z 0|FO{Al 3R UM TZTE 2=
DEX} SIO[EZAZS M=otz T
[5-4]
Water Conventional
40 6_
S 30} B! TR
o | B0 2 o 4f
* oot = gt
(@)} L (@] i
= 1o} =2
£§> [ ; Tt ]
— or oo
[qe] I o] L
=-10f Peak:+17.73"C v £ -1 [ Peak:-24.46°C /
-60 -40 -20 0 20 560 -40 -20 0 20
Temperature(°C) Temperature(°C)
Zwitterionic Hwof 2 d|woi 1 ALAY 1
3 100%
> 2 \ Ao 80% /
(@) L
i
S ~ 60% -
g -
E I ) 40% -
-— _1 | \&
5 | \/ 210%
T -2F Peak:439.42°C
N . . . 0% X
-60 -40 =20 0 20 DI Water  Conventional Zwitterionic
Temperature(°C) -

] 58U+

A5



3/4

WO 2024/253494

PCT/KR2024/010781

DI Water

Conventional

Transmit tance(%)

witterionic

H|of 2

Hlwof 1

AA[of 1

4000 3500

1 1 '
3000 2500 2000
Wavelength(cm)

1. 3400 cm peak: 0-H stretching peak from free water

15b0 1000

2. 3200 cm peak: Intermediate water through ionic interaction




4/4

WO 2024/253494 PCT/KR2024/010781
[5=6]
20 T ’
18- —--—/witterionic ! |
1 [ —-— Convent ional I ]
164 | ——— DI Water | ,'
14- [
_ Al mof4 B mA3 AN |
! !
12- | ] I
— |
= 10 | I
s /]
5 v /o
6- { /
- I /
N / -
// I I/ S
* Lo
04 e ===z DT ::.::—:;:—//I
~ /"— I ! 1 : I
0 1 2 3 4

Potential(V)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2024/010781

A. CLASSIFICATION OF SUBJECT MATTER

HO01M 10/0565(2010.01)i; HO1M 10/42(2006.01)i; HO1M 10/36(2006.01)i; CO8F 230/02(2006.01)i; CO8F 222/10(2006.01)i;
COSF 2/44(2006.01)i; CO8K 3/105(2018.01)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 10/0565(2010.01); HO1M 50/40(2021.01); HOIM 50/409(2021.01); HO1M 8/083(2016.01); HO1M 8/1016(2016.01)

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: 273 o] 2 (zwitterion), 3Fo] =2 A (hydrogel), A =] (battery), <7 A As) A (aqueous
electrolyte)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2021-0083583 A (KOREA INSTITUTE OF ENERGY RESEARCH) 07 July 2021 (2021-07-07)
X See claims 1 and 6-8; paragraphs [0001], [0041] and [0043]; and figure 2. 1-3,9

BROTHERTON, E. E. Synthesis and applications of new hydrophilic aldehyde-functional methacrylic
polymers. A thesis submitted in partial fulfilment for the degree of Doctor of Philosophy, The University
of Sheffield. 2022, pp. 1-163.

Y See Abbreviations section. 4-8

GOWNENT, S. et al. Swapping conventional salts with an entrapped lithiated anionic polymer: fast single-
ion conduction and electrolyte feasibility in LiFePO4/Li Batteries. Journal of materials chemistry A. 2017,
vol. 24, pp. 1-15.

Y See abstract. 4-8

KR 10-2023-0021833 A (INDUSTRIAL COOPERATION FOUNDATION JEONBUK NATIONAL
UNIVERSITY) 14 February 2023 (2023-02-14)

A See claims 1 and 4. 1-9

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

considered novel or cannot be considered to involve an inventive step

“E” earlier application or patent but published on or after the international h
E PP P P when the document is taken alone

filing date
“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 November 2024 04 November 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/KR2024/010781

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2500328 B1 (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 14 February 2023
(2023-02-14)
A See claims 1, 7 and 10. 1-9

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



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2024/010781
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2021-0083583 A 07 July 2021 KR 10-2278613 Bl 16 July 2021
us 11444322 B2 13 September 2022
us 2021-0202989 Al 01 July 2021
KR 10-2023-0021833 A 14 February 2023 KR 10-2602488 Bl 14 November 2023
KR 10-2500328 Bl 14 February 2023 CA 3045807 Al 07 June 2018
CN 110248924 A 17 September 2019
EP 3548462 Al 09 October 2019
JP 2020-516008 A 28 May 2020
JP 7161776 B2 27 October 2022
KR 10-2019-0117482 A 16 October 2019
KR 10-2023-0026540 A 24 February 2023
™ 201833072 A 16 September 2018
™ 1782933 B 11 November 2022
us 10629880 B2 21 April 2020
us 11258134 B2 22 February 2022
us 2018-0159106 Al 07 June 2018
us 2020-0203692 Al 25 June 2020
WO 2018-102517 Al 07 June 2018

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



A F AR A

AW S
PCT/KR2024/010781

ZAZ

A. Yy o

| &3l 7€ £/ (FAE] L FAPC)

HO01M 10/0565(2010.01)i; HO1M 10/42(2006.01)i; HO1M 10/36(2006.01)i; CO8F 230/02(2006.01)i; CO8F 222/10(2006.01)i;
COSF 2/44(2006.01)i; CO8K 3/105(2018.01)i

B.  ZAHE £oF
AL H AR AT A SN EFE 714D
HO1M 10/0565(2010.01); HO1M 50/40(2021.01); HO1M 50/409(2021.01); HOIM 8/083(2016.01); HO1M 8/1016(2016.01)
ZALE 7] s obel]l Hohe H AR o] o] d
FHEHAGANTH B TN AT R 241 H 2 FT gl 7] A9 1PC
DRSS 20k n 2 AR FIND G AT 2ALe H s Ed ol 7] A€ IPC
= A ZALel o] G- A4 Hl o] Bl o] A (H| o] E{ W o] 0] WA B 2 Ao (3l k= A )
eKOMPASS(53] 4 AAA 2®") & 7] Y = A o] -2 (zwitterion), 3F©] = 2 A (hydrogel), A A (battery), 2] 21 3] &
(aqueous electrolyte)
C. q4EY
G EEE Qe L vl A E 58l 1A #el Yy
KR 10-2021-0083583 A (&F=oll 1] %] 7] A ++9) 2021.07.07
X 353 1, 6-8; 2} [0001], [0041], [0043]; = 2 1-3,9
4-8
BROTHERTON, E. E., “Synthesis and applications of new hydrophilic aldehyde-functional methacrylic
polymers”, The university of sheffield, A thesis submitted in partial fulfilment for the degree of Doctor of
Philosophy, 2022, 3 ©] #] 1-163
Y 4 41 Abbreviations 4-8
GOWNENTI, S. &, “Swapping conventional salts with entrapped lithiated anionic polymer: fast single-ion
conduction and electrolyte feasibility in LiFePO4/Li Batteries”, Journal of materials chemistry A, 2017,
2473, 7 o] %] 1-15
Y 2= 4-8
KR 10-2023-0021833 A (31 50} 8} 14k} 3 =14 2023.02. 14
A A7 1,4 1-9
[]57 24ie )l 7145 o] vk e Es|o] Phat MAE B4 S
TR i
AT B W 102 Holt AN el 7G5S T FAEAY EE SN Fof B LR, FU
A elgt i 4 grom wige) 727 ¥ Aelk o 2 & ols] 8]
DB EA oA Eelo] Qe T A CEE R
B S A EE PAIS /PG FATAY o 2me o) b B WY EH shbto R 3Ty 2y o
o1l & Ee 5wl N9k ROl 9l Ao R Bk,
s 0 ] 2= Shi= I s = I3]0
L e v Sa gelo] gl B4 o3 £4lo] shp ol el e
7‘3‘7]'] A = \l' o]‘l‘r‘(o]‘l'r‘é Eg}\])E Eal O] 7] ‘l’]ol'oi - ég_, =l 7] O . = Flo L mE A0
Q&9 ¥37 E‘7¢1——;:L]:doit]o»;i1—l_ﬂql O?izi}o”}” 2 gk -
AR o % o] o] R o =
07 TE AL AR, A1) T SR ke gl e FTIREE A Aol d e
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
A ZA Y] AlA EY = A FEARR AT bl
202413112012 (01.11.2024) 2024311204 (04.11.2024)
ISA/KR®] W3 & -HFa AL
W= 594
(35208) WA F G A| A7 HALZ 189, 4% (AL, CEX
AR A AD
A2~ N3 +82-42-481-8578 3} 5. +82-42-481-5373

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




A EALE A ZAEANE.

PCT/KR2024/010781
C A 37
7hel el A& B A FAE R A 9] 714 el 37}
KR 10-2500328 B1 (5] 2] E @ H ] U WA E] @ B 22| E1]o}) 2023.02.14
A 4738 1,7,10 1-9

A& PCT/ISA/210 (- 1A £-4]) 2022\ 79)



A Z AR A TAZYHE
WS 5ol #e B u PCT/KR2024/010781
jﬁglﬂ%%“] A 27)9) e Es 2 27)9)

KR 10-2021-0083583 A 2021/07/07 KR 10-2278613 B1 2021/07/16
US 11444322 B2 2022/09/13

US 2021-0202989 A1l 2021/07/01

KR 10-2023-0021833 A 2023/02/14 KR 10-2602488 B1 2023/11/14
KR 10-2500328 B1 2023/02/14 CA 3045807 Al 2018/06/07
CN 110248924 A 2019/09/17

EP 3548462 Al 2019/10/09

JP 2020-516008 A 2020/05/28

JP 7161776 B2 2022/10/27

KR 10-2019-0117482 A 2019/10/16

KR 10-2023-0026540 A 2023/02/24

TW 201833072 A 2018/09/16

TW 1782933 B 2022/11/11

US 10629880 B2 2020/04/21

US 11258134 B2 2022/02/22

US 2018-0159106 Al 2018/06/07

US 2020-0203692 Al 2020/06/25

WO 2018-102517 Al 2018/06/07

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 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

