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o gEdo] JYAARTH S s

i

rr

[0071] 7] A4 Rww; R A7 HdH5D:Y =] (FHAdH=E &
(polyether polyol), LiBETDY uwl, o] X3l oA HAE A7 S o] %
A= A= &Ed W Ao WA S T U

[0072] “&7] & Bw=m; 5 A7) 599 =90l (o224, LiTrs)
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o] ¢

2~
2 2

ot

[0073] 7] A= A 100 FZ%] thsle] 7] F8v] 1 2AA 1A #
A 2AAELS 9 WA 23 THU, vt sHAI= 12 WA 22 T%5%, U vFE2 8

= 14 WA 21 S3%, 7FE vtEAS A= 15 WA 20 302 ¥:3HE 5 9

[0075] A7] A= ZEALS LCO (LiCo02), NCM111 (LiNiwsCowsMnis02),
NCM622 (LiNi0.6C00.2Mno.202), NCM811 (LiNio0.sC00.1Mn0.102), LMO (LiMn20s) = LNMO
(LiNio.sMn1.509) 2 o] Foizl o =Ry HdEEE 135 oy, 7P vigrAsiA=
NCM811 (LiNio.sC00.1Mno.102)S ¥ 3t8t= A = AT},

[0076] 7] A= &£8gle =4S o 83t 4= 3l

[0077] 7] A= A7) =AAE= 973 P (Super P), <73 C (Super C),

7He =9, 713 = (Ketjenblack®), A 54, 1= 54, 7l &9, °HAE

Anj
r>~
)
it}
(BN

d =9, B2 29, JAYAEY ¥ A EYor offofxl Lok
& o), 7HE vt A S A= 79 P (Super P)E XFElE AU 4 Sl
[0078] 7] A5& A7l A= &4, 7] =44 2 7] 580 gt

T

A A Asfd ZAH4ES 70 WA 90 1 1 WA 7 ;9 WA 23 S|, bR EA
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TORNFEH AYEE= 1F ol #AETVIE XY 5 dow, HH uEFE A=

ofadHlE AD v 73] A w4

-1 O

e
K

= oA (Acrylic acid)¥ = vt

[0091] A7) ©]HES-> LiBOB, LiFOB, LiDFBP, Li(CFsS02)2, Li(CF3sS02)2CH,
Li(CFsS02)sC, LiCF3(CF2)7S0s, LiCFsS0s, LiCFsCF2S0s, LiTFO, LiClOs, LiSbFs, LiAsFe,
LiPFs, Li(CFs)2PFs, Li(CFs)sPFs, Li(CFs)4PF2, Li(CFs)5PF, Li(CFs)eP, LiCTFSI

(LiN(C2F4S204)), LiBETI (LiCaNOF10S2), LiFSI (LiNOaF2S2) 2 LiTFSI (LiCoNO4FeS2) =

o] Folx WO RFE AEYH= 15 oldd F 3
[0092] & g o] npAlgh A Ao W=, 7] Ay Hiew; A
7] G899 23 (AN 2ud, JFED)S (¥ 2dAE A, LIBETI), (Hl2#H%E F,

LiFSD), (Zgo=HZ= Z2E (polyester polyol), LiTFSD), (=& (Novalak),
LiFSl), (ZgldH2 Z2& (polyether polyol), LiBETI) % (ok=Hxk, LITFSI)
o] Foj7l o RRE AEEE 15 o] AU F 9

[0003] (II) M= &=d 9 A7 Fgvf dwAxA uA dajd =A==

4 2HBS EFstel AT seaE Az WAl
[0095] 7] A5 Zele] A 100 Fel] thshe] 7] Fgv] mEAA

A ded =2dE2 9 WA 23 %, HHEAsHAE 12 WA 22 %%, S bt
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HASHAE 14 WA 21 TN, 7P eSS 15 WA 20 SR EekE

o)
PIS

HA, G54 HE AR quA "WE Asirr 3 ¢ Q.

[0097] 7] A= &EALS LCO (LiCo02), NCM111 (LiNiwsCowsMnisz02),
NCM622  (LiNio.6Coo.2Mno.202), NCM811 (LiNio.sCoo.1Mno.102), LMO (LiMnz0s) 2 LNMO
(LiNiosMni.50s) 2 o] Fo]7 o RHE My 1% o4, 714 HlEAsAs
NCM811 (LiNio.sC00.1Mno.102) & X358t AU 4 QUTt.

[0098] 7] A= €dd+ =445 o 23 5+ 9

[0099] 7] == 7] =A== 473 P (Super P), 73 C (Super C),

N
-
rh
i
)
)
2
(A
)
~
=
@
al
@
S
=
D
o
QL
@
-
=Y
r
ok
[JO
r o
BN
ok
[JO
N
=
e
(s
)
o
=
=
it

Aoz 72 WA 87 1 1 WA 6 1 12 WA 22 TH], v v 74 WA

85 : 1 WX 5 : 14 WX 21 1], 7IF vdAs A= 76 A 83 - 2 WA 4 -
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[0101] A7

N
)
ox
N
g
o
il
(2
B
ol
ol
g
=]
=
£
X

B2 9% nRA Asd AU FUAS Azl st delA, 37 WelE

wEal Zlo) ugt .

.

=dd s TtwAA Ao Alxsh= @A

[0102] (IT) 7] A=

(01031 7] () @7l 7] A5 Felels hawnA 458 Azshe |

Aleltt.

[0104] Bt} FAH oz 7] () YHAE FAx

[0105] 7] (1) ©AIS] 7tue= A Ee W A 93] FalE= A

[0106] 771 (W) AIe] Zhazp dAelol e sad o 7] A=
50 A 90 CellA 0.8 WA 4 AZF &<k, vhgr2letAl= 55 W] 85 CollA 1 WA

3 Al B, O vl A A= 57 WA 82 TollAd 1.5 WA 2.5 A &2

A A= 60 U1A] 80 CTolA 1.8 WA 2.2 A7+ <k S35

}7] &Fekx] mlwrolH |, Tuk A= AZ zA| 7 oHE F

Az F ol sfele A

aL, Rbtj® A7) ARk xafold, A= W

o)
PIS
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[0108] elstel ] AAe] & Ba 2 4@ H% A AEstu)
shel, chut olshel AAle] Fol os) W we] Wlsh Uge] HaHAY A
o s149 4 et

[0100] AN 1 (Rx5 + HFe] AFEF + T4, MIS)

[0110] &=} A3z A%

[0111] & W& AF&3slA] ¥al, Exw (Acrylic acid, 3}8H4 1) 2 &<
(LiTFSI, & F v (BEdEZFoaverdyd)oin= | 3}8k2] 2)S 1 : 29 Faky]
2 Z%staz HEuxwe  0.06  FTEHIREEel  FIHAIAl 2-Hydroxy-2-
methylpropiophenon (HWPP)E wo] F&u] iAA A4 Asd Z=AHES Ax3)

2l

ATt olF HAX WMol £ 4

v o
F:3(:"§%"hJ"§?"(:F:3
[0115] OLO
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[0116] A= A%

[0117] %= &&2 (NCM81l, LLO) / == A] (Super P) /7 7] H-&vf 1

A

A 1A AHE FAHAES 80 : 3 : 179 EHnzE EIso AT Sgg

(slurry)E AxsAv. 1 g5, Al JAA 9ol 7] A= &2 (slurry)= 7

[>
s
_OL
=
N
o
@
=
o
N
>,
o~
offt
r (3
g

b e Az

ol

g A

[0118] = 2& ¥ wro] AHAdoA] AxH A= s Al YeERd 22

[0119] 7] &= 25 F=skd, Al HAA el 7] F8&v ZE&AA LA
Add MIS) 2AHES X8t A0 FAH.

[0120] AAl4 2

[0121] 2w 9 FAS 1 @ 1.49 FHu =2 E3et A& Asta, 4
7] AAe 13 FLshA w2 A 2 AS5S Az

[0122] AA]4 3

[0123] 2w 2 ZHEHES 1 1 49 TR Z3ek S AeQlstar, 47
Aol 13} FLsHA w2k dad 2 A5S Az

[0124] W] 1 WA 3 (FF9 2= + HFH + F8W )

[0125] =™ (Acrylic acid) % &% (LiTFSI)<= 4:1 (H]ao] 1), 2:1
(Hare] 2) 2 1:1 (Mlaze] 3oz WA AL ALsta, 47 A4 13 I}

A g Asd 2 RS Azt
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[0126] ®lxe] 4 (Y + I JEFF + F&v, PIS)

[0127] 7] AAldl 13 FdsAl Axsk=, Acrylic acid 2™ 7} ofd
poly-Acrylic acid& ©]-&3te] izt Majd 9 A5 Azt

[0128] W]id] 5 (Rx + #Fo FEFF + &)

[0129] 771 AAle 13} sdsHA Axsts, &7 FE&rf AE&AA A A

1

Ad FAE HAA 100 FTHHO wEte] fuiE  tloH|El Zolmlo]=  (N,N-
Dimethylformamide, DMF)S 10 $HHZ ¢ ¥3AA & dsid 2 A8 A
B

[0130] HFd 1. Bxv R ZFF T ©E FFol2 A= A5 ¥4

[0131] 7] AAlel 1 B wjate] 1 WA 3ol A Az Ak dsjd o o

rlo
«

AELEE Hrlste] o1 235 = 39| YeRA .

f

[0132] &= 3& & whgo] AXd 1 (1/2), Hlad 1 (4/1), Hlald 2 (2/1)
ZoHlale] 3 (/)M Axd aEdA dsjEe ol dAxx 9 &3} oUAE
e Aot

[0133] 7] = 35 F=xstd, 7] AAld 1 (1/2), ¥ud 1 (4/1), ¥
o 2 (2/1) ¥ vl 3 (/1) ol2HEEE 604 77 0.158. 0.0552,
0.0711 % 0.0819 mS/cm= 2 o] Al dsjA A o] 2HdEwTt dAA A &F

FEe AS & o . B3R, AT AAld 1 (1/2), vald 1 (4/1), Hlald 2
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(2/1) % vlud 3 (/1) #HF A= A%l dig A3} oA (Activation
energy)= Zt7z} 0.25, 0.32, 0.3 % 0.29 eVE ¥ WHo] wEz HajdoA gF
A Asol dAsHA FdH= A & F Ao

[0134] HFd 2. Bxv R ZFYF EF0 ©WE FFol2 A= A5 4

7}

[0135] A}7] A Ale] 1 2 Hlud] 1 WA 4004 AFH B2 dafzd 2 A
=9 Y 5l Aks HAAES Hrletel o A9E = 4 3 5] £ 10 YERRL
ot

[0136] 7] = 4 2 &}7] % 1914 PEO, PVdF % PAAE ZtZh a1zl A &)
Z S PEO, PVdF % PAAS AME-3F Zlo|t}.

[0137] 7] A& & peel-off test WH o2 Hrlalt).

[0138] 737] 4Fs} QM4 A-2 Linear sweep voltammetry (LSV)WH o= 7}
ST}

[0139] = 4% & wbgo] AAlo] 1 (MIS, 1/2), H]xle] 1 (4/1), H]uld] 2
(2/1), Hlae] 3 (1/1), Mo 4 PIS)olA Alxd A dalld 3 Hd=3 PEO,
PVdF % PAA B o] E o] &3k =9 AksierA/d (Oxidation stability) 3 72
(Adhesion force) H7} 235 e Ao|t).

[0140] [%& 1]

T 2bslor A (vs Li/LiY) A2 (N ond)

A 1 (MIS, 1/2) 5.3 0.53
Hlale] 1 (4/1) 4.8 0.91
HlaLe] 2 (2/1) 4.95 0.77
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v e 3 (1/1) 5.1 0.55
vl 4 (PIS) 5 0.33
PEO 4.52 0.29
PVdF - 0.53
PAA - 1.63

[0141] 7] &= 4 2 % 1§ Fxepd, 2 o] AAld 164 Az 1L
B2 Asd (IS, 1/2)0] Ri=wo] HEle] EPo] A% i FERl Hlmd 1
WA 4, Bamrt ofyel W E ARES Blad 4, B FHo] nEA dAR
AHE-E = PEO, PVdF R PAAC] H|sto] AFsQEAA S WER AL, PVdFel £k A2
HS Yehle 3s & 5 s

[0142] 24 3. FFol2 A AT B7t

[0143] 4}7] A AJo] 1 (AA-based MIS) % H] Lo 4 (PAA-based PIS)olA] A

¥ HA53 PEOE A dsfjdE o] &3k A= (PEO-based PIS)S of#fel 2

BN

Aol wet AAE Axskar ole] Hrststr 5EA4S Hrkelel = 59
UERH AT

[0144] *Areal mass loading: 40 mg cm=

[0145] *MIS = AA/LiTFSI= 1/2 (w/w)

[0146] *Electrode density: 3.2 g cm3

[0147] *NCM811/Super P/MIS = 80/3/17 (w/w/w)

[0148] *Cut-off voltage: 3.0-4.3 V

[0149] *Operating temp.: 60 C
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Ale] 1 (AA-based MIS) 2 H]ilo| 4 (PAA-based

2 A2 o]83s 7= (PEO-based PI1S)<] A}

[0150] &= 5% & wige] A
PIS)Sll Al Alx=¥ A=} PEOE il
o|F Fro wE H]-E=F (Specific capacity) ¥ ZFF &S (Coulombic Efficiency)
< YERA Aot
[0151] 737] = 55 xstWl, 2 o] HAl¢ 1 (AA-based MIS)ol A A
Z¥ d=ro] Hlae] 4 (PAA-based PIS) % PEOE Al Hs|d=z= o] &gt A=
(PEO-based PIS)ell H|3}o] 80 Ale]E F-ol H]-ggFo] Z7|o HEte] 77.40%= 7
Hol &% FA& 2 Afo]FE SA o] 3 AS I F .
[0152] t=3h, ¥ ubmdo] Ao 1 (AA-based MIS)oll A A xH o] vl
o 4 (PAA-based PIS) % PEOE izt H3jd=E o] &g = (PEO-based PIS)<]
80 AtolE ¥ FEFEE&S 77t 77.4, 54.5, E 62.3 = B Aolx ZFEFH0]
7V A FAEE s g0 ¢ AT
[0153] A ¥4 4. A% 54 H7}
[0154] 371 AAld 1 WA 3 & Hlale] 1 A oA Axd A58 7]
Ao 39} T} FHoR HAAE A xsFaL, 5.0 mA/eme] FAFUER 3.0~4.2
V Atolol A ik SA4E stk olwl A A wd &% (60 C)= 8ok,
5.0 mA/cm?e] AAFHEERZ 4.2 VHA 8 AIF < SHEATH. SHE AlFEAS 80
T2 AR AW el 20 A7 A3 3, 5.0 mA/em?e] AAFEER
W8 (60 T)= 435k, obdl A (1) #Zol A% 54

TZE X
3.0~4.2 V Alo] ol A
46-32



2023-11-16

)*100

.ﬁo
olo
3l
—0

HI %

g

Y (A%

&%

s

d

ks

ko3
T

[0155] 2] (1): (A

A 58 )
98.2%
95.5%
94.2%
89.54%
91.38%
92.37%

i

20l “Ebd miep glo], 3}

-
it

A) /\]
Alef 2
Alel 3

[£ 2]

[0156]

[0158] =3k, &

[0157] #7]

ol F7t

E
=

ZFEH|go] 1.4 (EAd )Y W w2 (2Ad DY w A%

el
BH

W

| %

-
-

AN A 6 364

o

=

42 H

[e)

Hl &2

—_
fie)

o

i}

—~
110

%
0%

¢+

i

0
o

o

7 3t 37}

1]
A

il

[0159] A& 5.

%8 95 7tA =

=

=

% (S00)

14
46-33

&
L

=
S

FaL,

S

Az

=
=

[0160] 7] A Ao 1 WA 3914 A



2023-11-16

WS Aeta, A HA Alo]ES 0.1 C, T WA Ao]ZFE 0.2 C, Al HA Alo]F
BE 30 WAl Alo]E74A] 0.5 C& FAskch. athe, z7)0l nlate] AT R}

L - =
33 g 54

o

T, WEgR 8] #F 20 YER AT

-

[0161] [%& 3]

T2 A= 77 sk (%)
Ao 1 15.2
AAle 2 14.7
AAle 3 21.6

H
w
tlo

[0162] 7] & Fxepd, 7] AAld 1 8 Al 204 AlxdE A=
= T Ws7E Ao, A7) AAld 3elA Axd A=Se FA WSt FUhs

[e) 2~
AE & F 3

A Agkel 5.1V (@5 A7t A WA BAF FAYS Wel Ae] Hu w
9 SEE /%83, 25 CEYEY £E FSE (0)% AEY. 1 e Y]

[0165] [%& 4]
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[0166] 771 & 4°l debdl wpe} o], H&Fo] ZFAS AT A Aol A

el RS ARRS Hlald 1 WA 3elA Hlgte] 2k FsEol W S o

A5 oQASE Bat O gom, A7 AAd 1 uA 39 ANE wlasd,

Frevo] it gFEAe] WlEe] HFololk, A T nlEel wef 2k g
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o
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o 33 FdIFT
LFER AT

[0170] = 62 ¥ o] AAjo] 1 2 Hluld] 5oA AxH A= A3}

e

g 54 W7t 2

<

%
it
i
o
29
N
o

[0171] 47] = 69 Yl nfe} o], AAJo 194 A|zxd A=9] 27]&
2k 197.7 mAh glo]lal, Hluld 5olA Az AT Z7]R%FS 145.2 mAh gloE,

Hlate] 5ol M A" Hd=9) A Sl dASA WA TEESd=d, o= &
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(37389
(379 1]

o wuwe] 9 B elEAS LIS T wEAA wA g =

A18rel oA, A7) A Ram 100 =R st A gE LS 120

Seg] @ olAageolEr) o]Fold ForNE HHE: 1% ool 4872
EFss AL SHOR = A
(7% 4]

A1l oM, 7] 2EFYS LiB0B, LIiFOB, LiDFBP, Li(CFsS02)2,
Li(CFsS02)2CH, Li(CFsS02)sC, LiCFs(CF2)7S0s, LiCFsSOs, LiCFsCF2S0s, LiTFO, LiClOs,
LiSbFs, LiAsFe, LiPFs, Li(CFs)2PFs, Li(CFs)sPFs, Li(CFs)sPF2, Li(CFs)5PF,
Li(CFs)eP, LiCTFSI (LiN(C2FsS204)), LiBETI (LiCaNO4F10S2), LiFSI (LiNOsF2S2) H
LiTFSI (LiCaNOsFsS2) 2 o] Fo 7 o R E ME s 15 oAl AL EAFoz 3

= A
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[473% 5]

AL QoiA, 7] o wweel 2 ) ARG 2% (B Rxv, o

)L (MladE A, LIBETD), (Ml=¥lE F, LiFSl), (Z@dxdHz Z7&
(polyester polyol), LiTFSI), (=22 (Novalak), LiFSl), (Z¥H=2 Zg<&
(polyether polyol), LiBETI) % (o}=L¥4l, LiTFSI)E o] Fojxl o 2R AHd

== o E =]
He 1T ol AS 5He® sk A=

[%473 6]

[373 7]
Agel  doiMd, 7] A= FEHLS L0 (LiCo02),  NCM11l
(LiN11/3C01/3Mn1/302), NCM622 (LiNi0.6C00.2MNo.202), NCM811 (LiNio0.8C00.1MNo.102), LMO

(LiMn20s) %! LNMO (LiNio.sMni.504) % o] o]zl o 2 RE HEy e 15 olt&

Hel

ot A EROR s A

1

[d73% 9]

AgEel oM, 7] =AW= 773 P (Super P), ¥ C (Super C), 7hH&
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of A=

[873 14]

[ 7% 15]
A133ell lolA, 7] M Exevl= 7R 7], ofwly], o FA17], #H=7]

SUE7] 2 oolmadyolEV|R o] R Foriy MEEH= 1F oo FETE

L

e A4S SHOE st AT AZPY.

!

[’ 73 16]

Al138ke]  dojM, A7l @EFEDS LiBOB, LiFOB, LiDFBP, Li(CFsS02)2,
Li(CFsS02)2CH, Li(CFsS02)sC, LiCFs(CF2)7S0s, LiCFsSOs, LiCFsCF2SOs, LiTFO, LiClOs,
LiSbFs, LiAsFs, LiPFs, Li(CFs)2PFs, Li(CFs)sPFs, Li(CFs)sPF2,  Li(CFs)5PF,
Li(CFs)eP, LiCTFSI (LiN(C2FsS20s)), LiBETI (LiCaNOsF10S2), LiFSI (LiNOsF2S2) 2
LiTFSI (LiCaNOsFeS2) & o] Fo] 2 FOo 2 HE MEEE 15 o2l AL 5oz 3

S ECIE ES
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(polyether polyol), LiBETI) % (c}=LEAL, LITFSI)E o]Fofxl o248y HdE

HiE 1F o S SRR ke AT Az,
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[8 7% 19]
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oot
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9 e, AUsLd L AW 2oz oFojx PoRRH Ad¥ 1F of
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Li* conduction behavior
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