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7] vRlt] 2= E2] 8] d 2] ¥l ] &5 2 2} o] = (polyvinylidene difluoride,
PVdF), A} F @ 2 32 2 I dll (hexafluoro propylene, HFP), 2] H] d €] %l
S F Qo = AL S F @ &2 2 2 I @l (polyvinylidene fluoride-co-hexafluoro
propylene), =] 0] d 2] ¢l &F @ glo]=-E 2] & & 2 o & #l(polyvinylidene
fluorideco-trichloroethylene), = 2] o} =L H 4k Y EF(sodium polyacrylate), & 714}
U} E F(sodium alginate), 3= 2] W] & v E} =1 & 2] o] E (polymethylmethacrylate),
2] g o} =1 7| o] E(polybutylacrylate), ¥ ] o} = 2 2 1] E 2 (polyacrylonitrile),
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propionate), | ¢} ol & 35 ¢ (cyanoethylpullulan),
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[84]

[85]

[86]

[87]

[88]

[89]

A7 A EQ & A E S A A Do ®2 IAEF = Q14 2 F(lithium
hexafluorophosphate), 33 24t 2] F(lithium perchlorate), H E 2}&F 2 254t
#] F (lithium tetrafluoroborate), E&] & F . 2 W= F42 g F 2
EYEFEvEEEL o B F o o] Folxl 7 ORI HEE = o] =
BhLf o] & AR = glom, o]l Ak = Z1& ot} 4] a4 o
S| 2= =22 7} R Y| o] E(propylene carbonate), ©ll & @l 7} X 1] ©] E (ethylene
carbonate), U] W & 7} 2 4] o] E(dimethyl carbonate), T] ol & 7} 1. 4] o] E(diethyl
carbonate), Il & | € H U] o] E (ethylmethyl
carbonate),y — Y+ E] & & =(y —butyrolactone) 5 & 9 2 2.1}, HEIZ=A] o] 9]
A §HE = A& of T}

v el o el w2l ol Ak A= 24 54, skl o] kA R

> 1. H

Aol W9 AA 2 AL
A} 7171 (mobile device), 9o & &
71717 (wearable device), 1717 ZEl0] ]5) §2& wol &0l 1= 9]

& (power tool); % 7] A& ZH(Electric Vehicle, EV), s}o] B 2] = & 7] A& *H(Hybrid
Electric Vehicle, HEV), & ©] 1-¢1 3fo] H 2] = A 7] A}& *H(Plug-in Hybrid Electric
Vehicle, PHEV) 5-& 3512 71713k 2171 4217 (E-bike), 7]

2= FE](E-scooter) & L3t A 7] o] &2k A 7] &3 7HE (electric golf cart);
e 4 4 =] (Energy Storage System) 5 & 5~ A 21}, o] A H = A&

olu}.

AL
2= 9lt}, o] 2] & t]ulo] A9 o &, wupd
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[90]

[91]

[92]
[93]

[94]
[95]

[96]
[97]

[98]
[99]

6-FDA(4, 4'-(hexafluoroisopropylidene)diphthalic anhydride)/TFDB(2
2'-bis(trifluoromethyl)-4 4'-diaminobiphenyl)/DABA(3,5-diaminobenzoic acid)
S 7L 742 5:4:1 R 2 2 S = ¥ S AE AlZ£8HI T TFDB
(19.1g, 59.6mmol, Aldrich) & 6-FDA (33.1g, 74.5mmol, Aldrich)E 90m12]
DMF(N,N’-dimethylformamide)®l] &3l 5} 31, DABA(2.30g, 14.9mmol, Aldrich)&
DMF 50mlel] &8 §F 215 A4 7] sloll A 55 Zek2zto] ¥ al 0°Col A
SAIZE Bt Z3Fetdit) £ 5= A2 25°0)7HA] &A1 7] 1741 R 59
W HESLSI T}, o] 3 o} A EAT F-4=E(Acetic anhydride) 40 m1<} 3] 2] | (pyridine) 29

‘ b -8ol-g 7HE 51 80°Col A] 24417 Fot

o A Wrbel i 2747k w1 vl o)A o) 2 atalol

AAAN A 012 ol 2 A H g 120°C0 A A z8ko] 8l7] 51814] 302
FAE = 9o A R g)sha] 478 BAEE 99 AH E Xtk Eeolv =
534 (alb=4, = T E 2} =55,000 g/mol)E A 8t T} Al ¥
Zdloln = F53 A S NMR 4] A3 & 8ol A & = gl ke o], 5171
stetr 3% g}k 49 AT AL EH A e = AATH

[2}514] 3]

FsC 0. F;C. CFy, 0
OO 0
. 3 a

[sher2 4]
0, OH
.. @, FaC  OCF; O
OO O,
<] 6 P
(Aol 1)

oF= g4 2 0.3L1 ,MnO 50.7Li ,MnO (43Ni 4,C0 030 » (A7 3um)S 755 %%,
HFI T & A7 3}8la] 307 FAIE = @A 2 882 42 A H = G A E
Foehiz Eel ol = &7 Al (ab=4, T FH E W AFF=55,000 g/moh)E 105 F%
QAT BAR JHE B P (super-P) 155 F %S AFE8laL, o] 5 A W&

' 9 E 2l =(NMP)ell W2 5 A stA skl el & Alxsd. Alxd
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[100]

[101]
[102]

[103]

[104]

[105]
[106]

[107]

[108]
[109]

[110]

L E JAAA dFuE 5d Yo =3x3 T 1241 7F Bot 110°Ceol A A=
g ot Elo] 35ume] FAE VHA] = o A A AR =S A 2T}
3, 1) 3to] E(graphite) w2 F A S 02 a1,

o & &l 7} ¥ | o] E(EC): ol & v &l 7} B v o] =(EMC)2 3:72] H-¥]H| & Z33t
&3+ uo) LiPF & IMZ 23 Al 7] LiPF JEC:EMC A 3| & AL-8-5} o], o] 3t
A A A7 A ARE glol, 2ol i A4S A2kt

AT ol 1ol A ARS8 uRd Y] thAlof], 483l PVAF(Kynar™ 761, Arkemarl) S
Aol etaliz, A Al 13} A g i o= A A s3It

371 AAle 1 F Bl 1 1011*1 Az 2l F FAE o] &35to] Aol & SA S

FJE %% 5°ColA 2.5 WA 47 Vel -5 A

1003] AAJste] Aol & 54

LA 3 = 9}% u}g} o], % T AL =

B, 718 A4 PVAF HlQIT] & AF8-3k vl al o)) 13}

Zd o= ¥ IAE vt 2= ARG A A 35 4 G

250 mAh/g 2 1003] AFo] Eol| A & 8kH-%] & 0] 89%cl o] Zi= FHtA Alol &
=

ol 20 FPH A LS AN F AN EI, K 4A) E 714 ol
HRSh e B A MekE F% 5 99
(A A 2)

F= Z= A E LiNi 4sMn ,C0 4,0 > (X7 13um)& 755 F%, HFIT 2 7]
S 30 7 FA = © oA H 3ot 42 FAH = G A E ek
1= & A (alb=4, T FB WA %=55,000 g/mol) & 105 F% %
AA 247 7HE 5 super-P) 155 F %S AFE3tL, o] 5 A RS
e 9] £ =(NMP) ¢l @& & g datA £ sto] £28 & Alxsiith AlxH
éﬂ%ﬂ%— HAAA el dFujF oY Yo =FEF T 124 F FF 110°Col A A=
R st 35ume] FAE THA = o) A A G k=2 Al

EH Y EHE (L) oS A28 &,
g 7L R Y| o] E(EC): o & W & 7} v o] =(EMC)& 3:79] 3]0 & 3¢t
-2 uj o)) LiPF & IM& 83 A 7] LiPF yEC:EMC A 3] & A} g3}, o] &t
HA7HA AFS- glol, A 2l F A& A=kl
o 2)
of 20| A ALk ull ] t4lell, 4831 E PVAF(Kynar™ 761, ArkemaAh)E
A& Aelstare, Ao 13 A g i o 7 A Al
7] A el 2 D A aLd] 20 A A28 2l AlS o] g3t Alo]lE A S
ZhstAdeh FA R o2, Az 2F AL A2 2.5 WA 44 Vel 5 AL
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[ 5]

[ 6]

(7478 7]

7] = FEH LS LiCoO ,, xLi ,MnO ;(1- x)LiMn ,,Ni ,Co ,0 ,(0.05< x
<0.95, 0.01<y<0.98, 0.01<2<0.98), LiNi (5Co ¢5Al ,s0 », Li Ni 1,,Co ,Mn ,
M,0,(098<a<1.1,0<x<0.5,005<y<05,0<b<0.1°], M Al
Cr, Fe, Mg, Ti, V, Cu, Zn, Ca, La, Ce, Sr, Sn, Si & o] &2] &3} F ol A

A e E] = ﬁo] & e g %Z,\_O]q,), Li Mn, M N,O,(098<a<
1.1,0<x<1,0<b<0.1 o], M Ni, Co, Cr, Fe, V, Cu, Zn ¥ ©]| & 9]
23 T A dE = o] = sty 4= 2131, N Ni, Co, Cr, Fe, V, Cu, Zn,
Mg, Ca, La, Ce, Sr, Sn, Si & o] 52| 23t Fol A Aelx = o= sl 4=
22 t}.) 2 LiMPO ,,(M= Ni, Co, Cr, Fe, V, Cu, Zn 2 o] & 2] %3 Fol A
AEE = o] = sty = Qlth) Foll Al A el E = of = sl o] A<l

gl F ol A A& =

A5 o] g FEol AAA G G |5k B Fol A A

8ol lofA,

7l Eolabd A= T A 23 Asto] 4.1V A 6.0Vel
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8ol lofA,

| g FolexA = A 2571 -60°C WA 100°CS] 2] Folabx1 A,
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