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114 YA 21 4], 7HF v

[0071] A7) A= AA] 100 Z %] o]

[0069] 7] A= &HEle =4A

[0072] 7]

[0070]
1%, 7V nt

122S 9 x| 23 =y, =
72 WA 87 :

1
) .

[€)
WA 21 FF%, 78

NCM811 (LiNio.sC0o.1Mno.102)

}4
[e)
1 WA 5

o
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[0082] 7] A} HEx=m 100 THFH-o diste A7 gE5R2Y FHH7F A

[0083] 7] WA Huew&= 7tRE 7], ofvl7], o FA17], #H&E7], S-#HE7|

g

9 ooladol e R o]Fojzl FoRRE AuHE 1% olde] &7

f
ke

v

kA A A, AxT], SHws] @ olague e R ofFoly

+
3
K

FomnE Ad¥i 13 olde] #4878 LTI & gon, g% wIHsAe
baolE AG W ARUNE EFT + Ax, 4P wgAHAE 4 4

=i ol dA (Acrylic acid)¥ = 2

!

[0084] *7] ElHEYS LiBOB, LiFOB, LiDFBP, Li(CFsS02)2, Li(CFsS02)=CH,
Li(CFsS02)sC, LiCFs(CF2)7S0s, LiCFsSOs, LiCFsCF2S0s, LiTFO, LiClOs, LiSbFs, LiAsFe,
LiPFs, Li(CFs)2PFs, Li(CFs)sPFs, Li(CFs)4PF2, Li(CFs)5PF, Li(CFs)sP, LiCTFSI
(LiN(C2FsS204)), LIBETI (LiCsNOsF10S2), LiFSI (LiNOsF2S2) 2 LiTFSI (LiC2NOsFeS2) 2

o]Foj7l FomRE HeEE 1% ol4Y 4 vk,

L}

218 Q] Ao wEwW, A7) A} miu]- 9 oA}

T
i

[0085] & ww o] n}

12

7l HERY 2 (98 Exr, #gE9)S (Hl=¥E A, LIBETL), (M= F,
LiFSD), (Zgol=H= Z2E (polyester polyol), LiTFSI), (=% (Novalak),
LiFSI), (ZYdHZ Z2%& (polyether polyol), LiBETI) 3 (ok= ™Ak, LITFSI)

2 olRol7l FomYE AU 13 o4 AU F 9
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[0086] (B) 7] ¥ H18|d %AES shwAs]e o
[0087] 7] (B) WAL 47 n¥A Add 24TE AuAA 2¥A A
=29 5 v

o, uhgA )

QA ]

& Axzsh= @Al
[0088] %}7] 7t @A 8] H= W FAbel] o3 $23)y]

[0089] A7) I g]+= 50 WAl 90 ColA 0.8 WA 4 A7+ &
< vHASHA = 57 WA 82 T

A= 55 WX 85 TollAl 1 Ux] 3 A7k &<, ¢
A 1.5 WA 2.5 AlgF w9k, 7P vbEAlsk A= 60 WA 80 TollA 1.8 WA 2.3
AlZE Bt FREE A o
[0090] 7] A &% 9 AZF F o= sttt A7) shgha] wwkold,
S A5 AR AATE oAl 7 A, WoE 7] kA z2deld, d5 Wl T
daie] ezt HAE & Adnk
[0091] 7] W FAb= WE 0.1 A 6 &, vtdAstA= 0.2 WA 3 &,
0% vpgAe A= 0.3 WA 2.5 &, 7HF wke A= 0.5 WA 1.5 & w9F =
Abste] = AL 5 2
[0092] %}7] UV ZAF Algbo]l 7] shghx] 0.1 i w|wko|d, 7Ful7p F33]
dojux] oS 4 dar, A7) A=A 6 B ZIbolw, 7wyl 3] o]FoiA ¢
o]l 7hurp WAEHA] o v ERkE FUMAIA 4 At
3 FHEE 49, A7 FE&v aLEA

[0093] A}7] 7}u7b UV FA}o] <€

ZAAELS F A AE

% 9]

T I R
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[0094] 371 & A A= 2-3fo|=F A -2-wEZ 23] @ 9|+ (2-hydroxy-2-
methylpropiophenone, HMPP), 2,4,6-Edto|vd Wz volid 23 (2,4,6-
trimethyl benzoyl  diphenyl  phosphine,  TPO) Y A v e A
(benzildimethylketal, BDK) &2 o] Fo]z Fo 24 E AElE = 15 oY 4= ).

[0095] 471 & ZAAAl= 7] A% Eew B2 7] dFERe & 100 T
ol tiste] 1.3 WA 2 T, vtEAs A= 1.5 WA 1.8 SF5-, B vpE3
A= 1.6 WA 1.7 TF5, 7HE wtastl= 1.64 WA 1.68 TEEFL

o)
PIS

R 7 e a2AHA A A d 2Ades E9ste] A= SdE Alxste

A R ) A7 AF &P taAA 438 Axss 94 g 2dee A
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[0099] A7] A= &EALS LCO (LiCo02), NCM111 (LiNiwsCowsMnisz02),
NCM622 (LiNi0.6C00.2Mno.202), NCM811 (LiNio0.sC00.1Mn0.102), LMO (LiMn20s) = LNMO
(LiNio.sWn1.504) 2 o] 7ozl o =Ry HdeEE= 15 oy, 7P wisAsis
NCM811 (LiNio.sC00.1Mn0.102)E ¥ 38t8t= A = AT},

[0100] 47] A= &¥ele =AAE o 23 5 3

[0101] 7] =AdA= 7] -4+ 73 P (Super P), 773 C (Super C),

[0102] A7) A= &8g] AA] 100 %] tiste] A7) F&0) 1827
oA AsfA FAHAEL 9 YR 23 T, vtHAsAE 12 WA 22 %, S vf

HASHE 14 WA 21 SN, M whEASE 15 WA 20 SRR EekE

of

[0103] 7] 8wl aEAA Al dsfjd = Eo] A7l &3hA] miwke] T
Fh= EdH™, A ASE A A4 FH A= AFo] ofyE 4 dal, R
=2

ol =] U A3t}
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AskAl= 72 WA 87 1 1 WAl 6 1 12 WA 22 T, HS bR s 74 WA

5:1 WX 5 : 14 WX 21 F=H], 71 b2t A= 76 WA] 83 1 2 WA 4

[0105] 7] A= S8l 7] A5 24, A7 =44 2 A7) 78

A 3A AN 2B FHUF 47 WA WSS, nUALE 9

[0106] 7] (12l 7lu= AAge &) FaAFHE A 5 AT,
[0107] A7) dAegl& 50 WA 90 ColA 0.8 WA 4 A 7F =<k, vpz=a s}
A= 55 WA 85 Tl 1 A 3 AZF &<, oS vl &A= 57 WA 82 Col

A 1.5 WA 2.5 AF s, 7HE vk RSk A= 60 WA 80 Tl 1.8 WjA] 2.2

[0108] 7] (ID)¢] 7tart dAael os FaE w dHg 2% 2 A7t
F o shtekE 7] S8R vwelw, Fu AT AL AAF old e + dn

aho, oher olale] AAje] Fol ola] ® we] wWelel U] FaEAY ATy
of F4d & gt

[0110] HAld 1 (2= + #F] FEFEF + T8, MIS)
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[0111] &=} A2 A%

[0112] &wi& AME3FA] 4L, R (Acrylic acid, 3} 1) & #&9
(LiTFSI, 21§ vl (EgEFeamadzd)oin=, 38t 2)S 1 : 29 T3
2 sl Rxme  0.05  F=EH|urE FWAA 2-Hydroxy-2-

methylpropiophenon (HWPP)E Yo 8w mEAA 1a] Had 2SS A=)
2!

[0113] [3}3+24] 1]

[0114]

[0115] [3}&+2] 2]

O 0O
F2C-S-N-S-CF;
[0116] OLO

[0117] A= A%

[0118] <= €22 (NCM81l, LLO) / =7 A] (Super P) /7 A7 F-&wj 11

A

AHA LA Asd 2AAES 80 1 3 179 FRMIE E3ele AS &

A1)
AC)

Gslurry)E A=xsii. 1 o,

>

I JAA el &7 A5 &2 slurry)E A
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= 2w A

|

[0119] &= 2%

olt}.
[0120] *7] = 2 , ]

Ashd MIS) 2AAES 23 A
[0121] HA]4 2
[0122] == 2 ZEAS 1 : 1.49 THHE TGS AL A9sta, A
7] Aol 13 FAdsHA A A B d5S AxsiT.
[0123] AAI4 3
[0124] B=r 2 2| FHS 1 @ 49 T2 T A& AlQdsta, 47
A5E Azt

AN e 13 FLEA A dsid 2 A
[0125] W] o] 1 WX 3 (FFY ExH + FEFF + T80

o)
=

]_

ol

[0126] =™ (Acrylic acid) % 2F49 (LITFSI)< 4:1 (H]ale] 1), 2:1
Alefetar, 7] AAd 13 &

AR A

(Hale] 2) 2 1:1 (W2l 3)e=

A nEA Asd 2 AFE Azt

[0127] vl 4 (Z2H + FF2 FESR + F&v, PIS)
B 7E obd

[0128] 737] AAlo 13} FLelA A x£3}%, Acrylic acid &

st ;i AW 2 AFE AzHAT.

poly-Acrylic acidS ©]£3

[0129] ®]ad] 5 (Rx + #Fe FFF + &)
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K

[0130] A7) Ao 13} FLsHA A xsd, A7) 282 A2 242 A
Al 100 FEHFol tiste] gwlZ gold e Zolrto]=  (N,N-Dimethylformamide, DM

A AR 2 AL Azse.

ML
of¢

PE 10 TFFE o XI3AA 1
[0131] d&d 1. Exd 3 ZFH EFY #E FFol2 A= A5 ¥
7}

[0132] &7 AAlel 1 B wjate] 1 WA 3olA Az Ak dsjd o o

4

2 AEEE Hrlste] 1 A3E = 39 YEeERATE.

f

[0133] &= 3& & whgo] AXd 1 (1/2), Hlad 1 (4/1), Hlald 2 (2/1)
2oHlae 3 (/1) Ax" agA dafde o2 AR 3 &A4dst U E
e Aot

[0134] 7] = 35 F=xstd, 7] AAld 1 (1/2), e 1 (4/1), ¥
o 2 (/1) ¥ vlud 3 (/)9 ol2HE%E+ Z7F 0.158. 0.0552, 0.0711 %
0.0819 mS/cm= & o] mitxl A o] 2HEETt A FdEE A
S o oy, w3, A AAd 1 (1/2), Bl 1 (4/1), ¥lad 2 (2/1) 2
Hlw o] 3 (1/71)9] & A% Axsd ot A3t oA (Activation energy)= 7+
7} 0.25, 0.32, 0.3 % 0.29 eVE & W iz MM F HE 750l

A BEHE A & 5

o}.

o

[4 (

[0135] A4 2. 2xr R AFH ZFHY #E FEolL = 45 4
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[0136] 771 AAJel 1 % Blale] 1 WA 40 M Alxw Ak dafd 5 A

1y

9 A

Y

}23
=

e

sl P S WUtk 2 AdE = 4 3 sy # 19 YEA

=

[0137] 47] = 4 ¥ 3}7] & 1914 PEO, PVdF ¥ PAAE 7H7} a1zl 23]
Z 2 PEO, PVdF % PAAS A}E3F Aolt}.

[0138] #}7] A zel& peel-off test WHH o2 H7}sk9it).

lo

[0139] 747] 4Fs} <9Fd A2 Linear sweep voltammetry (LSV)WH o= 7}

[0140] = 4= = 9ol AAld 1 (MIS, 1/2), Hlxo 1 (4/1), Bl 2
(2/1), wlaLe] 3 (1/1), Lo 4 (PIS)A Azx=d A dad 2 HA=3 PEO,
PVdF % PAA % o] & o] &3t =9 AbsiergAd (Oxidation stability) 2 42
(Adnesion force) 7} 235 veld Aolr},

[0141] [¥& 1]

T 2Fsr A (vs Li/LiY) Az (N emd)
AAld 1 (IS, 1/2) 5.3 0.53
Hlanlof 1 (4/1) 4.8 0.91
Hlale] 2 (2/1) 4.95 0.77
Hlale] 3 (/1) 5.1 0.55
Hlule] 4 (PIS) 5 0.33
PEO 4.52 0.29
PVdF - 0.53
PAA - 1.63
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[0142] 7] &= 4 2 3% 18 F=xspd, 2 Iy AAld 164 Alxd 11
B2 Asd (S, 1/2)0] Ri=wo] HEle] EYo] A% i FERl Hlud 1
WA 4, Exewrt ofyer EEwE ARESE vlae] 4, R FHe] A dEA=
AHE-%= PEO, PVAF BL PAAC] mlsko] =3k 2belebgAdE WERaL, PvdRell =3
= 3#FEE YepdlE A4S &+ .

[0143] 2 ¥ 3. g F9)

rlo
=
Ht
o,
off

37}

[0144] 771 A Aol 1 (AA-based MIS) F H]x o] 4 (PAA-based PIS)ollA] A

o

¥ A=53 PEOE A HIH=

|83 H= (PEO-based PIS)S ol#je} #o

EN

Aol wel AN Azem o9 Ay|FetA

J[m

e sl = 5ol

!

U 21T

[0145] *Areal mass loading: 40 mg cm=

[0146] *MIS = AA/LiTFSI= 1/2 (w/w)

[0147] *Electrode density: 3.2 g cm3

[0148] *NCM811/Super P/MIS = 80/3/17 (w/w/w)

[0149] *Cut-off voltage: 3.0-4.3 V

[0150] *Operating temp.: 60 C

[0151] = 5% X 2wo] 2 A d 1 (AA-based MIS) 2 H|nld] 4 (PAA-based
PIS)oll A Alzxd =3} PEOE L&A Hafj @2 o] &% = (PEO-based PI1S)°| A}

o|F <o wtE H]&3F (Specific capacity) @ ZFZ&8& (Coulombic Efficiency)
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e Aojtt.
[0152] 7] &= 55 FF=sbd, & 2w o) AAjol 1 (AA-based MIS)ellA] Al
Z¥ #=o] Hlae] 4 (PAA-based PIS) % PEOE ¥z Ma|d= o] &3 A+
(PEO-based PIS)°ll H]slo] 80 AlolE Foll = H|E=Fo] Z7|d H]sle] 77.4%= -FA]
Hol &% FA& % Abo]F 540l $d AS 1T + At
[0153] T3k, 2 Wgo] HAJo 1 (AA-based MIS)ollA A A =o] Bl
off 4 (PAA-based PIS) ¥ PEOE L&A M@= o] &3 = (PEO-based PI1S)<]
80 AlolZ FERES 47 77.4, 54.5, 2 62.3 w= ¥ oM FFFH]
7V A FAEE RS g & Al
[0154] A&l 4. AF 54 H7}
[0155] 7] AAldl 1 WA 3 & Hlwe] 1 WA oA Az A=FE A7)
Ao 39 Y o R MRS A xstaL, 5.0 mA/emd] BAFUER 3.0~4.2
V Apolell A Sk SAS stk oldf A A W &% (60 T)& SA L,
5.0 mA/cm?e] FAFHEERZ 4.2 VA 8 AIF B SHEATH. SHE AlFAS 80
CE2 FAHEES A AW o 20 I3 As F, 5.0 mA/em?e] FAFEEZ
3.0~4.2 V Afolol A WAL (60 T)S FASIAL, ofdl 24 () #ol A 5A
E X 20 YERAT
WA &)/ (A A T 83)*100

oy
[0156] 2] (1): (A%
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| ECEE 135 |

[0167] 771 3% 4°l vebdl wpe} o], H&Fo] g FAS AR A Aol A

e ATt
[0171] = 62 ¥ o] Ao 1 2 Hjuld] 5oA A xH A2 A7 3}
stx B4 W7l A3E yERd Aot}

[0172] 7%7] &= 6] debd uvie} gho], AAe] 1M AxH A= 27]&
2k 197.7 mAh gto]ar, Bluld] 5o A FH HFo] 27]8FE 145.2 mAh glOE,
Hlalel] 5ol 4 Alzd dA=9 A5 &Fo] dAsHA WA AU, ol &
2 AREE DMF AxAI7IE B ol A= el 71 il 2 BadAd s e

o)t
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[373 4]

A1l doM, 7] 2EFHPS LiB0B, LIiFOB, LiDFBP, Li(CFsS02)2,
Li(CFsS02)2CH, Li(CFsS02)sC, LiCFs(CF2)7S0s, LiCFsSOs, LiCFsCF2S0s, LiTFO, LiClOs,
LiSbFs, LiAsFs, LiPFs, Li(CFs)2PFs, Li(CFs)sPFs, Li(CFs)sPF2,  Li(CFs)5PF,
Li(CFs)eP, LiCTFSI (LiN(C2Fs$202)), LIiBETI (LiCaNOsF10S2), LiFSI (LiNOsF2S2) 2

LiTFSI (LiCoNOsFsS2) 2 o] Fol R o2 HE MElEi= 15 o]A<l AL EAo

il
ol
o

= Rau] nR2A 1A AdeE 2AHE.
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oS (vzdE A, LiBETD, (Bl=#lE F, LiFsl), (ZddzHE=
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(polyether polyol), LiBETI) 3 (oF= ™Ak, LITFSDE o] Foxl WO ZRE A
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A7l doiA, 7] A Baww 100 FEel diste] ) #ESS 120
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(%37 ol

A7l A, A7l N Rmms JhRd7], ofwly], ClFA7], #HE7],
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SUEr] B2 oolma "ol EV|R o] R oty MYEH= 1T olde #8TIE

e e 5HO s T wPAA 2A AsE) Az
(378 10]

A7kl Ao, 7] F9S LiBOB, LiFOB, LiDFBP, Li(CFsS02)2,
Li(CFsS02)2CH, Li(CFsS02)sC, LiCFs(CF2)7S0s, LiCFsSOs, LiCFsCF2SOs, LITFO, LiClOa4,
LiSbFs, LiAsFs, LiPFs, Li1(CF3)2PFs, Li(CF3)sPFs, Li(CFs)sPF2, Li(CFs3)5PF,
Li(CF3)eP, LiCTFSI (LiN(C2FsS204)), LiBETI (LiCaNO4F10S2), LiFSI (LiNOsF2S2)

LiTFSI (LiCoNOsFsS2) & o] Fol X O 2 FE MEld= 15 o4kl

O

= T8 Al aAl el A=y,

(373 11]

A7l dolM, 7] Hd Eiew; 2 AV gERe 2 (A 2T,
ZEY)S (Hl2HE A, LiBETI), (M2#HE F, LiFSl), (ZddxHz Z8e
(polyester polyol), LiTFSI), (==% (Novalak), LiFSl), (ZglH=z Z7<
(polyether polyol), LiBETI) % (ol=€4l, LITFSI) & o= sty 28 5AHC
= 8he F8&ul A A dsjE Y A=
373 12]

A7l QoA , 7] 7tas DAE e W A 98 FaEE A4S &
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POy
o
J[m
o,
o
el
ol
rlr
-
ofo
=
=]
M
D)
L

A sl Az

&7 FEv) LEAA A daE 24=2 F IAAE T

e
i)
ol

FaL,

A7l F AAE 2-3lo] =S A -2-HE 2 1] Q9

K

ri

(2-hydroxy-2-

methylpropiophenone, HWPP), 2,4,6-Ez}o|de wlx<d tlo]z

iV

23 (2,4,6-

trimethyl benzoyl diphenyl phosphine, TPO) 2 HAYH A

A

(benzildimethylketal, BDK)E o]Fojx w#o2HE A8 5=

H
ofN

[e)
o] el A&

g

Hom s gl mEAA A AsfAe] Az

[%473 16]

&7 FE AEAA A A d 2= A7 A Ren ' AV dE

Aol & 100 TRl thate] A AAAE 1.3 WA 2 TEFE U 28
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5902 spe Fgu) mEAA nA AHL] Az,
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[= 3]

Li* conduction behavior

~20 -0.33

5 >
0 1.54 10.30 5
> S
= 1.0 -0.27 @
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