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dn’ #2814 2 E(lithiun hexafluorophosphate) o] FEl ¥ AsdS 7w vk, Az Ay 2

S(APZ, 1A 9 S 23] o]ik MEE(Discrete Samples)& &F 15 cmz’z‘j]gl WA oZ 3le] 71%3)

of d AAGolHE Tl MAT 2 ZHsiglth. o A

13 o &FuE 24 drvlolE AR 38 AAste B3A A5 954 ¢

GAE S FAor Add = A Stk s AllAbelE EA(first cycle loss:

FCL)& Algalar ol A AlFA/HA AlolEol g 33 d & (A7 AR &) Alo]9 Aol&
5 _

>

We] goo] 7] FA §F 508 MWOR Wolxs] A7 Ao AAT = AU FRA Aol Fe] £
2 AFE Aol A4 HAE suolde] /1Zath. AFEE 2 AlelZe] B4 L YA §HE Sk o
A50] ApolZol Al WAl gape] Hv) P G 508 viwre] HiA| 1 AbelF £E wu@h 1 ARE @
b & 20 YERglTh
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# 2
[0050] LA al AlgE ZdEde]HAa FCL % AbolE 4 vs Li
3
(1)CMC = J230, PP, F+ 9.3 11
(2)PVP = J230 96.9 1
(3)PVDF NMP J230 12.7
(4)PMMA NMP J230 89.8
(5)ole AMEZ Q2 |NMP 7230 98.6 1
(6)PAA NMP J230, PP 8.2 21
(7)PAN DMF J230 15.7 11
(8)PAA = J230, PP, F+ 9.8 17
(9)PP = J230 25.9 4
(10)SBRo ™ A J230 30.6 3
(11)SAN MEK J230 94.5 2
(12)PAM = J230 12.5 7
(13)PVDC NMP J230
(14)PAA W EHE PP 32.1 14
(15)PVC THF J230
(16)PAA/CMC = J230, PP, F+ 11.4 10
(2:1)
[0051] F 29 5L E 39 A3,
Z 3
[0052] CMe Ft2EAE AE=Z S~ (Carboxymethyl Cellulose)
PVP ZH| 49 == (Polyvinylpyrrolidone)
PVDF ZaujdyE e eto]= (Polyvinyldifluoride)
PMMA Zoereta g o] E (Polymethylmethacrylate)
PAA Z ot 4F (Polyacrylic Acid)
PAN Z@olad2YEZ (Polyacrylonitrile)
PP 2235 (Polypyrrole)
SBR 2Eld FEC]el 315 (Styrene butadiene rubber)
SAN 2E|d-olg8 2 Y EZ (Styrene-acrylonitrile)
PAM Zg oA ™oln = (Polyacrylamide)
PVDC Zyr|dyZ2e}o|= (Polyvinyldichloride)
PVC Z793l9]d (Polyvinylchloride)
NMP n-HE¥39 =2+ (n-Methylpyrrolidone)
DMF e X E ol = (Dimethyl formamide)
MEK HE o]d AE (Methyl Ethyl Ketone)
THF HEgZslo]| =2 F ¢ (Tetrahydrofuran)

[0053] 204 E 5 9h%ol, PAA HRRITIE 58] NWP SrfollA g viRltES s7kshs AllXtelE £4(FCL) %
FHAl 2] 5 71E) S ATl

[0054] ZE g2F ol AAEL g9 AlAbelF £48 ZHKITE FCL # > 20%01H vl 7k, A2l 5ol A3
Tt o A YAEI & JAA Aol AVAEFE FHEHA Res NI

[0055] AF AP SABASH  HRIY ¢ FHL A &S G9)o] 74 1 13 ¢ 130] HA oA, Al wiel
H NaCMC(5=7Al(Water Based) &vl ©]§&) % PAA(SAl 2 f7] &mf 55 o] &)} o] =4 HPA ofi==50]
UERA A1AFo] S £ 8 ~ 9% FCL A thell 9128k}

[0056] ANl 2 - AlAfo|F LAl =A)

[0057] N/\]Oﬂ 101])4&]. @—.CL A :er;;L_g]_ Az o] g5}l
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74
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ANl 3

[0058]

Sl 1 ofj =

e 4

A
=4

Aol 1ol eh e A Sz} Al

[0059]

=
=

ol 1 A3

RIS

ol

= oz &=l

ulelE o] Aol

=

2253} (Delithiation) &S YERIC).

o

R
W

&

w99 2

pud

3 mA - hr

=49y 3

™

T #Fol o= Foprb = (Plating)d wf tha/de]

s

A

A&

[0060]

)
0|
!

ol

X

Aqr
ahs!

n

]
W

el

Fefoltt. 2euh &% < 500 mAhro|d,

AN el 4

[0061]

[0062]

o] 83l Silgrain® HQ

=
=

PAA

A1rfe] 2ol A 2] B F3HLithiation) &%

A =] At

PVDF, SBR, NaCMC ¥

=
-

whele

94

1M gl £

4=

g Ued =

o Az

[0063]

A

s

T2 AlolZolA e HEIE F

-1
o

t g

3Fed 1200 mA - hr

= At

el Aol

az

i3

S

p

ol &

Ak ulkel o),
A2 PYDF¢} SBR

[0064]

hSS

)

A 5

[0065]

A5

o

[0066]

5 7] A (Copper Substrate)ol] *-7}ato] of

3} 7o,

g A

Ay

Aldl 19

= Al
= =

Holg] (active mass)

Fi 2 2HAE AR

o
J|

3} A]
=

[0067]

3

¢} FRA=a)

R=Se) LI
== OH-J—~——
KeR
=

THAl A=A, Bl 1 (Tag)

Zelodd A

FAA] Tonen™ A

7 Ags

13
=]

T
dﬂ?—j

gz ol ujujo]

o#m

ol

NF

[}

Abolell 719 &

=0
o =

B @

1

I

[e}

[0068]

© EMC

: 79 EC(ogdl7}H v]o]E (ethylene carbonate))

lithium hexafluoro phosphate)® 3}l 3
(oe wWE 7}R o] E(ethyl methyl carbonate))®] ZFAdH|

(LiPFg:

oy

)

(Vacuum Sealed)® %}

fell - whet

=
1 €% 1200 mAhr/g

|

Rk

Arbin™ M x| Alo]F

=0

o = =

A

[0069]

el
=

—_
o

ol

= 7230 A

A4 ol=E gol?)

e dup) &, vl sS £ 49 7)1A% e

S

T

X
ﬂ

_~
o

=
3

EH (=29 9] ElkemAte] Silgrain HQ A&

T

: (B) Bkl (C) Super P

e

A

KR
=

o] g8kl =AHE
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=

T4 7HE E(Super P® 7HE E¥)

=

® 7k =M= F 49 dE

_10_



S=50dl 10-1379236

N

A=

A 5]

il

41.01]/‘1 "MO"E &= J’%’é}‘l‘ﬁ'% “‘Ol L11+XN10 8COO 15A10 0507 ] o 0<x<1, B]’%;ﬂ,é}‘ﬂ]}\f‘ 005<X<01)
vehia, "LC0"E WE FWE AEE(lithium cobalt oxide: LiCo0;) HAZE Yelin, o E&
A3 FYel 7Hssitt.

ol

2

I 4
[0071] I.D. vl ZAAD B 0O Ma=
1 PAA 76 12 1 12 MMO
2 NaCMC 80 1 8 : 12 LCO
3 PVDF 65 : 15 : 20 MMO
4 PVA 80 : 8 : 12 LCO
5 SBR 70 : 16 @ 14 LCO
6 PAM-co-AA 76 112 12 LCO
7 PBMA 76 12 1 12 LCO
8 PMA-0OD 76 1 12 12 LCO
[0072] E 49 FojES E 59 A3,
F5
[0073] PAA Zota - (Poly(acrylic acid))
NaCMC A2F 728 AHE AEZ Q Z(Sodium carboxymethyl cellulose)
PVDF Zn)dyEF o8] = (Polyvinyldifluoride)
PVA Zg)v)d 4= (Polyvinyl alcohol)
SBR 2Ed FElyel 15 (Styrene Butadiene Rubber)
PAM-co-AA ZgolgHoln = ofgHAL FF3HA)
(Polyacrylamide acrylic acid copolymer)
PBMA Z7 (548 veadgelE)(Poly(butyl methacrylate))
PMA-OD Y (Yt FrE-dE-1-SEd4l)
(Poly(maleic anhydride-alt-1-octadecene))
[0074] T 5% of wRlgrt A4 FUH AbolE & o WA Adedd wAE 9SS yehdth, =AE uket
o], PAA HRRIT Eo] thE AL Hl&)] T3] Fdd FA5ES ATt
[0075] AAd 6 - AT HE
[0076] AAd 59 HPEE o] &3le] ofrES FATC RN HCIHES AFEF L, ok WO 2007/083152F H+ WO
2007/083155%. 0 7MAlE WHES o&3dte] FH[E A ARE AgFE B oAl ol g&lrt. Lk Mfe
AL ®BE 80 WA 500 nme] Wl 9 doli= 20 WA 300 um HHl Adok. o] ¥t ER A U9 &
HEES ¥ 60 Ao,
£ 6
[0077] L.D. HEQIT £4A B : 0 i Bt
1 PAA 80 : 8 1 12 LCO
2 PAA(NMP) 80 : 8 12 LCO
3 NaCMC 80 : 8 : 12 LCO
4 PVDF-g-AA 80 8 : 12 LCO
5 PVDF 74 1 14 1 12 MMO
6 MHPC 80 8 : 12 LCO
7 PE 74 1 14 12 MMO
8 PVPS 80 : 8 : 12 LCO
9 PE-MA-GM 80 : 8 1 12 LCO
10 PMA-0OD 80 8 : 12 LCO

[0078] ¥ 69 FoAES EF 70 A3}

_11_



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

S=50ol 10-1379236

£ 7

PAA Zg oA HAH(Poly(acrylic acid))

PAA(NMP) NWPEuf S o] &3 Zg]oladAl

NaCliC o hEEAuY AgRex

PVDF-g-AA @iaﬂa%HiiﬂmQQ%EQQQEIHEEi%ﬁﬂ
(Polyvinyldifluoride graft polymer with acrylic acid)

PVDF ZHdEFego|=

MHPC HEslo|=EEA X2 AEZ Q= (Methylhydroxypropylcellulose)

PE Zgd g

PVPS Znd 9 Eg=-co-2H @ (Polyvinylpyrrolidone-co-styrene)

PE-MA-GM Fe-ogA-Teat FrE-SAdvE Aol E
(Poly-ethylene-maleic anhydride-glycidyl methacrylate)

PMA-OD Y (LY FFE-SE-1-ZE A
(Poly(maleic—anhydride-alt-1-ocatdecene)

= 62 o2 nilgrh 4T SR Alelg w2 Fol WA Al A= 9F
z = =

2] =
gol, PAA HiRIt Eo] & A5 ]85

A 7 - AeF B A

A4 59 WYE N AucEE FARed MUGEE NuHga, 9 ddFec ©
A

e AAe] A
=
=

o) the we

Z 8
I.D. npely ZFAWN:B: 0O ANAEE
1 PAA 80 1 8 : 12 LCO
2 NaCMC 80 8 1 12 LCO
3 PVDF-g-AA 76 - 12 12 MMO
4 PVDF 80 8 12 MMO
5 Zgoln= 80 : 8 12 MMO

= 72 o wlgrh 449 SA Alelg 3 %
= =

o], PA el Eo] the AEelA ol §3: weld
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