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Zka mE2 2 ouria B8RS ESbelE Wb S AR 182 UEY I (semi-interpenetrating polymer

network);

A UES A 1005=Fo] tste], 1 WX 3555 23t

A&l loj A,

A7 7tw aEx= ETPTA(ethoxylated trimethylolpropane triacrylate), TMPTA(trimethylolpropane
triacrylate), PETA(Pentaerythritol triacrylate), PEGDA (Poly(ethylene glycol)diacrylate), PEGDMA
(Poly(ethylene  glycol) dimethacrylate), PPGDA  (Poly(propylene  glycol)  diacrylate), =
PPGDMA(Poly(propylene glycol) dimethacrylate) ZFellAl Ade®l o= 3hte] 7tuwAd dFAe FFAA AS

EQo R 3= o AHAE AEA-HE YxE3hA] dad.

AT% 3

A1l A,

A7) ¥kl s EA}= PVAF-HFP(polyvinylidenef luor ide—co-hexaf luoropropylene), PEO(polyethylene oxide),
PVdF(polyvinylidenefluoride), PAN(polyacrylonitrile), PEI(Polyethyleneimine), PMMA(polymethyl
methacrylate), PBA(polybutyl acrylate), PVP(Polyvinylpyrrolidone), PVA(polyvinyl acetate) %

EVA(ethylene vinyl acetate) ZoA] A& o] s}l A EFor 3= o|AAE LEA-HE L}-23

A A4,
A3 4
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LiAICl,, CH3SOsLi, CF3SOsLi, LiSCN, LiC(CF3S05)s, (CF5S0,)2NLi 2 (FSO,).NLi oA A

4o s ol AHA G AEA-HE VegA] A4,
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o sl A&

AT 8

A7l AFEL NaClOy, NaPFs, NaBF,, NaTiF,, NaVFs;, NaAsF, NaSbFs, NaCFsS0;, Na(CoF5S02).N, NaB(Cy0,)2,
NanCHO, NaB12C112, NaCFgCOO, NaQSQO4, NaN03, NB.QSO4, NaPFg(Cng)g, NaB(CGF;)4 ‘}l Na(CF'gSOQ)'gC ‘%‘oﬂj\i ﬁg_.]‘%
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of, wrlgl Aele] §7)sE ERYRUOlE 1 Ul 35URE Asst AL Ao at Al oA
& IRA-HE e gA) Asjde] Az,

37Y 11

107l Lo,

A7) Agfee oed FtRY o E(EC), toldstEYo]E(DEC), T2 JIHYo]E(PC), HE#d JlHUoE
(BC), yHlE7tEYo]E(DNC), YZ2AItHo]E(DPC), WY Z2y|ouo]EP), trWddEAle]=, olAE
HEY, fuEAd g, toSAdg, HEZslo|=2Fz, N-HE-2-9F2=0P), devEstR o] E(ENC),
Znl RE|ESE(GL) 2 ZFo=2dgdl FtH O] E(FEC) FolA AEE 1F o4l AL EAoR &= ol
AAE ARA-HE =53 A dajdo Az,

A7E 12

A10%el AolA,

271 FIWA A= HMPP(1-phenyl-2-hydroxy-2-methyl propaneone), &= Zo}A|EH = (Chloroacetophenone), T
ol EAlol M EH| =(Diethoxy Acetophenone), 1-3}o]=EA] Alo]Zzdal ¥ A= (1-Hydroxy cyclohexyl
phenyl ketone), a-°}"|x o}MEH=(a-Amino Acetophenone), WIZF<l o] Z(Benzoin Ether), wWlZ#H &=
(Benzophenone) @ 2-ETAQ(2-ethylAnthraquinone) SolA] AEE o] syl AL EAHORE 3l o|AAAE
ARA-HE Y5 3hA] dade] Az,
AT% 13
A 108l oA,

@A ()l A, BlEQL LiPFs, AFHS NaClOy, As|H2 oedstRule]E(EC)/HollE 7R o] E(DEC)E &
stalo] Abg3tar, S48 HESGEL Cloisite 20AS ARE3}aL,

oA (b)AlA, 7twAd  wEEAlE= ETPTA, v¥7Fw ¥ A= PVAF-HFP, F7IA1AlE=  HMPP(2-hydroxy-2-
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B ool b BAe e oAdAs ANWL EYse] oledrRst JF Foled £ES wolUAE
dtgel gata Aushe Fu 8 FUA o Folw eF T4 EWA W= F4S oAlste] Aol 54
2 PPN F A DPA-HE bR Adde et oRuAE AFshs ° 9

A2 7 5

woagel o ZHd mad,

Rz Y E9 = (semi-interpenetrating polymer
uhglE Ao HERE; 2 JFY £ 2F%
1

M mEA W ousbe wEAE E£ge
Eg =
B Ashdel AZH,

network); “37] WHIEHTE 1A
(e}

2 EPsHE Ado e wYSE o AAAG EA-T

A7) 7kal 8= ETPTA(ethoxylated  trimethylolpropane triacrylate), TMPTA(trimethylolpropane
triacrylate), PETA(Pentaerythritol triacrylate), PEGDA (Poly(ethylene glycol)diacrylate), PEGDMA
(Poly(ethylene  glycol) dimethacrylate), PPGDA  (Poly(propylene  glycol) diacrylate), o
PPGDMA(Poly(propylene glycol) dimethacrylate) SolA AMEl® ol o] 7lwA dEAe TTAd 5+ U
=

A7) ¥kl s EAb= PVAF-HFP(polyvinylidenef luor ide—co-hexaf luoropropylene), PEO(polyethylene oxide),
PVdF(polyvinylidenefluoride), PAN(polyacrylonitrile), PEI(Polyethyleneimine), PMMA(polymethyl
methacrylate), PBA(polybutyl acrylate), PVP(Polyvinylpyrrolidone), PVA(polyvinyl acetate) %
EVA(ethylene vinyl acetate) T oA Agw ol sud 4= AT},

7l WFEAE A UESAs 7kl A 1005 FHell tisked Bl7kal aiaf 25 WA 455 29w
ATH.

A7) argl® AEe] AEFJELS ulo]lFt(Mica), Z~HEME (Smectite), WU EaFo]E (Virmiculite), 2 go]E
(Clorite), ¥Exr&H=1}o|E (Montmorillonite, MMT), =E=Zvo]E(Nontronite), AFELo]E (saponite), FEL}
o] E (Hectorite), ®WIEL}o]E (Bentonite), AF$-FUo]E (sauconite), o2 H}o]|E(pyrophyllite), EFF
LlolE(glauconites), Zg]a12271(polygorskines), Al Lglo]E(sepiolites), @ ©H(talc) oA Aee

o= shtd 4 qlv,

7) eE e dEFES EudzielEeu, 47 BudmieEr frlgd BRdzUelEY F 9

¥ oz

471 @H¥92 LiPFs, LiCl, LiBr, Lil, LiClOs, LiBFs, LiByC110, LiCFsS0;, LiCFsC0s;, LiAsFs, LiSbFs,
LiAICly, CHsSOsLi, CF3S0sLi, LiSCN, LiC(CF3S0:);, (CF3S0.)2NLi 2 (FSO.).NLi SollA Adee o= st

A7 A~EDS NaClOy, NaPFs, NaBF,, NaTiF, NaVFs, NaAsF, NaSbFs, NaCFsS0s5, Na(CoF5S0:).N, NaB(Cy0,)s,
NaBloCuO, NaBlZChQ, NaCF';COO, N3.25204, NaN03, NagSO4, NaPFg(C2F5)3, NaB(C5F5)4 ‘3—3 Na(CngOQ)gc %‘01]}"1 ﬁa%

A7) e e AEFRE Y] WAEAT wEA EAD 1005950 el 0.5 A 0FFRE X
e & v
¥ owe] U shtel S waw,

2l = FA E3st
AE Y234 dajd A7AS Axzste oA 2 (o) A7) 2R HEAT AFAd A 2Alste] A7)
ZtuA @EAE QA A 7E @A S e o)X HAE EA-HE YB3 dejae Axuy ol
AFE Tk
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(BO), TlvlEzhn o] E(DNC), = ATt ol E(P), dE Eea Qulo|E0P), HuEdEAel=, olAE
UEY, tusAeg, tlelSAde, HEdstelmm e, N-rlE-2-3 22 WP), ol drlEshrule] (BN,
vk PR 2 EFe2 U Auo E(FEC) FlM Aed 1F o4 5 Q.

A7) WAl A= HMPP(1-phenyl-2-hydroxy-2-methyl propaneone), &= Zo}AEH +=(Chloroacetophenone), Tl
A EAJoFM EF=(Diethoxy Acetophenone), 1-8Fo]=FA] Ato]E2238A  #d  AE(1-Hydroxy cyclohexyl
phenyl ketone), a-°}"]% o}MEH+=(a-Amino Acetophenone), ¥WlZ<9 ofH|Z(Benzoin Ether), HWIZ¥H+=
(Benzophenone) % 2-ETAQ(2-ethylAnthraquinone) FolA Aelw oj= sv}d 4= o},

7V v At AE, @Al (a)dlA, 5P LiPF, &F%-2 NaClO,,, 3 oEzlztr o] E(EC) /Tl
FFHUYO|E(DEC)E E3slo] Al&stal, S48 FEFES Cloisite 20AS AF83star, ©@A (b)olA, 7}
2= ETPTA, H]7}nl ¥-2= PVAF-HFP, 37§A1A41%= HMPP(2-hydroxy—-2-methylpropiophenone), W33 %F
A UES T A 7t kA ef v 7t @AY S| Tt 1A 1005 giske] vzl X
40 WA 455 FH-E AFESt, WS HE 1WA UMEY A 100525 dste] vald e AEFE 1 U

3THHE AT ¢ 3T
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A7) o AAAE e E FUlE HAA7], olF HU, AY 717] L oduyA AFER FolH AEHE o 3}

el tiutol sz} Al g H

49 27

T 2% AAe] 19] U-CPCE A4 &<zt vlale] 19] U-GPE A7-A &4 nlulgh ARxlelt},

MWT 2ol wh2 Ak defde) Fahdadv) 4 (TR ol A& wlagk dafoltt,

K
w
o

k1
S~
rr

4= MMT, <=5 PVAF-HFP 2% 2 2A]qo] 1o wpg} A" U-CPCEQ] XRD &4 A3E vepd Holtt.

W A8 Q5o FI-IR ¥4 A3E e Aol
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1o we} Al Z¥ U-CPCE
12] U-CPCE®] Abxloltt,
19] U-GPE(a) 3 AAle] 1] U-CPCE(b) 2] FARHAFE WA (SEM) oW A& Hl gk Zlo]t},
AAlel 1o whe Alz¥ U-CPCES] MNT #Hfol mhe o] dAr=i=s yehd Aolnt.
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Ll

Ll
T
o

e

oltt.
oA MMT 2Rl wh2 U-CPCES] 2§ ol=dol4E HeEhd Aolnt.

5C
Zd AA A& (LiPF6 with EC, DEC). % 2AAld] 19] U-CPCEE *23%35}+= Li/Li thA Aol ZAwvpre~
M (galvanostatic cycling curve)& e Ao|t}.

1-r1

T
=
PN

g =%

Ryt

T 132 1CA 100Ake1E £ 2lvad =9 SEM o]n|x]o|t},
T 14E 25CAA M2 & C-rate(0.2C ~ 3C) 24 WA &FS ebd Ao},

¥ 15% ¥ Wl U-(PEE AHgshE A9 0.2 C WA 3

= 188 Asidel A7) sety A HAs] Sla) AF 9% A AFWASY) 54 ARE e Aol
o,

% 195 A6 29] 2Fo|AAAG U-CPCES] AbdlolaL, ol A< § U-CPCE 2ol Felstn Aug 542
Zre Zlow tehe

WS YAl AP FAF

olstl A, B wigel elel FW W vl TGl Wl H% FAGOR Auwh olsh, B wwe] ke
7] B4 AN AR AF olsl AT QRS ARE SWE Fmstel B owge] 4

S, olste] MWe B ow@e 54w A4 Feel sl sgstels slo] ohn, B wwe Ande] gof
A BAE FA )%l W PAN Age] ¥ wwel axE 5 & vk weEs P 7 PAE 4
2 Qe

AN ALST golt BA B4 A d9ets] e AgE gowm, ¥ ouge agstes 9wt of
Utk el mde Buy weshl tasl s gt @, B4 m@e et B 964, 2o
O oEE T Bel ol ANl A 54, 24, WA, B2, FHLL, £t o5 239 4
of EATE AAstel AelA, st w1 ol thE EFSet 24, B, B4, THLL, £ oE
& 2P A5 B4 B2 P F5AS v WA 2 Ao olsHojoh st

o3, B e oA E TRA-HE thedgA Aside] el A Tt

o

-

2 o] o] AR g TEA-HE Yn53A dedE stu @A 9 vjrtu a8 AE Z s}
a H|E 9T (semi-interpenetrating polymer network); 7] W& x%F 11 E
] e FESE; 2 HJFY v AF9S E¥stes A& S £33

A7) 7kal 8= ETPTA(ethoxylated  trimethylolpropane triacrylate), TMPTA(trimethylolpropane
triacrylate), PETA(Pentaerythritol triacrylate), PEGDA (Poly(ethylene glycol)diacrylate), PEGDMA
(Poly(ethylene  glycol) dimethacrylate), PPGDA  (Poly(propylene  glycol)  diacrylate), 2
PPGDMA(Poly(propylene glycol) dimethacrylate) SolA AMEl® ol o] 7lwA dEAe TAd 5+ U
a1, vlEA S A= ETPTA(ethoxylated trimethylolpropane triacrylate), X TMPTA(trimethylolpropane

triacrylate)d 4 1L, % wlekE 8 A= ETPTA(ethoxylated trimethylolpropane triacrylate) & 4 <

471 H| 7}l AR E PVAF-HFP(polyvinylidenef luoride-co-hexaf luoropropylene),
PVdF(polyvinylidenefluoride), PEO(polyethylene oxide), PAN(polyacrylonitrile), PEI(Polyethyleneimine),
PMMA(polymethyl methacrylate), PBA(polybutyl acrylate), PVP(Polyvinylpyrrolidone), PVA(polyvinyl

_8_



[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0052]

[0053]

[0054]

[0055]

SS=50l 10-2583474

acetate) @ EVA(ethylene vinyl acetate) ZolA Ae® o= 3d < Uz, uvlFAS A= PVdF-

2)
HFP(polyvinylidenef luoride—-co-hexafluoropropylene) ¥+= PVdF(polyvinylidenefluoride) & < UT}.

= o) W@Aen, g% aEdeAs 35 A 55EE 2dE 5 9D, d% o agdaas 0 A 55
G5 ZFE 5 vk kR wEAL 25 welw ol ARE Ashd & Ui, 5FRHE 2shs
A nA Asde] el Askd & v,

A7) vk " AEle] HEFES ulo]lFl(Mica), A®EFO)E (Smectite), WuFEo]E(Virmiculite), FEeO|E
(Clorite), ®Xx&HZUo|E (Montmorillonite, MMT), =E=ZYo]E (Nontronite), AF¥L}o]E(saponite), AEL}

o] E (Hectorite), WEUo]E (Bentonite), AF$FUo]|E(sauconite), ¥o]Z Zz}o]E(pyrophyllite), SF=
o] E(glauconites), Z#] 22271 (polygorskines), Al3]&2}o]E(sepiolites), ¥ B (talc) FTolA 8=
oL shue] TA4E AEFEo] dEld FHY 4 da, uigAsiAE SRRV EV deld AdEHQ AY 4
ATk, A% vEAsAE W A Ha Yol wE FEo] AA FAF ZAA ol A (intercalation) A%
o] 3t ERHZE o] E (montmorillonite) ¥ 4 Utt.

A7) BEEZUOEE f7]3lE EREZYOlE o 4 gtk

A7 FAE FEFELS T AYACIERA 49 EAFZRE 71 BEEA, WP HAYAE AHE0]
T TERE o|F1 Je AS EHo=E g

EnEggyolExE & ZH|(aspect ratio: 500~1000)5 7} thE A<l A9WELO|E (smectite) Al SAFE| T},
EERHZYo|ES ZAYE 1mm v FXoly o] FH F FaEsEe wek S0 ARV g 5 9l

=
=
FRAAozE, AAENAE = Atole] Na© Ei Ca o] R} o] st 27+ At digk 1m o]
Arola, B 6 WA 189 gmEZRelolme e §7)skAR ol A@ukse AW Z71AE s}
2 WA 3mel 78 mweae|esl A4gE 4 gt

F713le R R2UolEE Cloisite 6A%} Cloisite 20A 5o] 9o, Na-ZRIZYo|EE tlo]dE t}o]|s}o
2 AYolEl= €29 94X F(dimethyl dihydrogenated tallow amminium) .2 7|3} Hgld Aoz #7319
Aol AolE Fol F37F AgE 2HE 4 Ut} Cloisite 6AE FIHAZZF 34.60A0]x |78 Al9] FX=7}
140meq/100g, Cloisite 20A= =xt7 27} 25.20A 019 713412 %7} 100meq/100g ¢ 74-$-o]t}.

A7) gEY9S LiPFs, LiCl, LiBr, Lil, LiClO,, LiBF,, LiByCi10, LiCFsS05, LiCF4C0,, LiAsFs, LiSbFs,

LiAICly, CHsSOsLi, CFsSOsLi, LiSCN, LiC(CF3S0)s, (CF3S0.)2NLi 2 (FSO.)NLi ZFold Aeld o= dud 4=

ATt

A7) 2FYS NaClO,, NaPFs, NaBF,, NaTiF,, NaVFs;, NaAsF, NaSbF;, NaCFsS0;, Na(CoFsS0,)sN, NaB(C:04)s,

NaByC10, NaBiCli, NaCFsC00, NaypSp0s, NaNOs, NaySOs, NaPFs(CoFs)s, NaB(CeFs)s 2 Na(CFs80,),C FolA el
L v 4 ol

A7) dElE e AEFES 7] HAATHE TEA UELT 100F5FE ek 0.5 WA 105352 X
st 4 o, v AE 1 WA 5, 9% vEAsAle 1 iR 3552 23d S i, 7] 4
H g dEFES dFe] 0.5 HA 10

ol WelE Hojus Ag ol2Hd=rTt AA AskE & .
H

47) Qs olgdl Fhrvle|E(EC), Hel9sbuelE(DEC), Zeadl Fuvle]E(P), Fdl shwuel=
(BC), TWEsluvlo]E(DNC), Tl 2ROl EMPC), WE Tz ouolEP), HWEdEels, ofAlE
UEY, OuSAele, el SAelg, HEdelolmm e, N-vd-2-3 2 EP), ol dul@shule] =(ENC),
vl HEZSEGEL) B BTl SRuolE(FEC) FolH AuH 1% o4 4 itk

T gl Wl o7l @R or, g7] dslele $g AwuelE, A Audlel=, Y o
2H A Felel gl Aelehw AF glo] 8 4 vk AY] #Y AnvelEx g ol
E(BC), E2H Fuvo]E(PC), W JRuolE(B0), ¥ SRe2oled shuvo]E(FEC) ol i, A

O
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[0065]
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[0068]

[0070]

[0071]

[0073]
[0074]
[0075]
[0076]

[0077]
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3 FRY e E =R
E(EMC), WY ZRIYlo]EWMP) 5Y 4 AUTt.

A7 E=4Y HAEFZELS vlo]Fl(Mica), 2HWEFO|E(Smectite), B U[EHZO]E (Virmiculite), ZFERIZoE
(Clorite), X HZUo|E (Montmorillonite, MMT), =E=ZYo]E (Nontronite), AF¥L}o]E(saponite), AEL}

o]E (Hectorite), WEUo]E (Bentonite), AF$FUo|E(sauconite), ¥o]Z Zz}o]E(pyrophyllite), SF=H
o] E(glauconites), Z8]a1Z~71(polygorskines), Al¥]&z}o]E(sepiolites), @ = (tale) FolA Aed
oL ud 4 9, uiEAEAE EREIZYEY 4 i, 4E v fUistd EERYRYUolES

e 5 Yk,
He0%, i ()] AshEol sdwAl e, vizkw mRd D RAAAE Edetel IRA-HE the R
Qs ATAE AZFCE(EA b).

T

71 7had gl ok vkl Ak et ukeh gone FAHS] e ded Wes FxsE o

jad

7] F7WA A= HMPP(1-phenyl-2-hydroxy-2-methyl propaneone), & ZZo}A|EH=(Chloroacetophenone), Tl
o ZEAlol N Ed| =(Diethoxy Acetophenone), 1-3}o]=FA] Apo]Z 232 Hd A% (1-Hydroxy cyclohexyl
phenyl ketone), a-°}7]x O}MEFH=(a-Amino Acetophenone), W= oE|Z(Benzoin Ether), WZd|&
(Benzophenone) ¥ 2-ETAQ(2-ethylAnthraquinone) FolA A8H o= s} 4 dar, wpezshAl= HMPP(1-
phenyl-2-hydroxy-2-methyl propaneone)Z& AM&3t 4= Ut}

_‘_,
=
o
[
ot
|24

i
>
o,
I
o,
Lot
>
-~
=
v
)
&

deow, 4] uvA yEds dpael Aeld zatstel 4] 7

wR, B owge ) go olAAE EFHE FUE A7, 0% 3, A4 77 2 AuA 433
FoA e o shtel tupelsF AT UG

ol BAIH o ZASA = AR, B 3 mE o]xHAE AEA-HE =R EA

AAAA, @A ()M #HEH Ee : o4, 5 4 2

H 7kl B, BRAA FF, AT aEA UEY I Jtud A Hzba 1
el A

=
wAke] WlE, WHEE AR A EAAM Held dHe] AEdE g 231e

, GA (a)olA, FEGS LiPFs, 2FQ L NaClo,,, AR ogdzstry o] E(RC) /Tl g

FFRUO]E(DEC) E E313te] Agslal, T4 HEFES Cloisite 20A& AMg3tar, &@A (oA, 7t &
A= ETPTA, W|7Fxl a1¥-A}+= PVAF-HFP, 37§ A]#l+= HMPP(2-hydroxy-2-methylpropiophenone), WHJ & 5% I
A UES T A 7t dEEAeh v 7tal @A) SEHlE 7t aEAF 1005 el diske] v 7bal i@}
40 WA 455, WA HE 172 W EYA 100535 diste] vtald e JdEFE 1 YA 35355
ALE-8h= 7 9-0]

ogl, ¥ o] AAldE Eo] Ay 2 Wge] Ao Mo AR =t

[AA]

AAd 1: BEA-AE E3A 14 As|F(U-CPCE) & A A=

(1) IEA-FAE B¢ 13 AHE AFA A=

=1 A 19 uRA-HE S9A A deid (U-CPCE) AlzabdS i ez vebdl Aotk #7]3)
MMT(Organophilic montmorillonite)(Cloisite20A/Southern Clay)E A A&z (1 M LiPFs o] ¥33 odd
FtRUle]E (EC) / tleld FFRYJo]E (DEC) = 1 : 1 (v / v), Soulbrain Co.)ell H7}sta 30% S<F XS
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Aelgomn gololA HE YEo] E(tactoid)E EAM7]aL whefslr] Sl 30 w9k 253 Aes3in. WV
733t ETPTA @Al (Mw ~ 428), 2-hydroxy-2-methylpropiophenone (HMPP) #7§A1A = PVAF-HFP (HFP ¢hef:
12 mol %5 &gk NG 24 AZF b antete] FAdeA £ AFAE AZSACE. ETPTA/PVAF-HFP F%F
M= 70/302.% @kal, semi-IPN EEjv] wjEZ/NA Hajde] FEH= 20/800= vt H7tE HES ¥
S ZEm wEz did] 0 ~ 7 FH%, HPP FAAA wEE T8A wEZ 2 dd 0.1 TF %=
aklTh.

(2) Asd v A3 £ A A=z

S N-md-2-g =2 d(NWP) &mfoll LiCo0,, 7HE B2 (Super-P), PVAF-HFP (6 mol % HFP)E &3}&}o] F4]
SHATE. 92 1 4 1 49 TRH|E GFHFE sddd ¥ g TF 2T 2EolA 8 AZF FF 100TA Ax3)
Azsqek. (DolA Axd 2@A-HE 534 24 dsfjd A7AE Aol w1 &=l 200ue] FS +
QJakar UV #Z(UV cure-60PH, Lichtzen)® 30 % &9F UV FAlslo] Ha]dS Az},

A7) 3ed A H2ESY] Yl gE F5(Alfa Aesar)S 715/ A= (reference/counter electrode)
o] &

O F ARgEte] 2032 FRl AS AlxElar, Ao Ax AL ofETo R A FeH BixoA S ATt
A 2

LiPFs thAlel NaClO& AH&3te] AaFolxbdA g @ A-HE U534 dajdS Alxsta, ol& xEdstes 4
& Az

Hwd 1: A a8X A2 (U-GPE) A=

T718F TS ARSaHA] &2 As Alefstas Al 139 sd3 2does A 34 A2 (U-PE)& Ax=33
o
[2E ]

Add 10 IEA-HE Y= B3A Hfd 7= 89l

L 2% AAd 19 U-CPCE A4 &3t Blate] 19] U-GPE A4 &S vjagk Apxlelnt. ofo] wp=w, A
o 19] U-CPCE A &S MWNTE E8tahx] 2& Hlule] 12] U-GPE A Ao vl&f wrEya A4S 71 AL

3 4 g,

A 14 S A Ay AR 2 A A% 2R Asje] S 4PN Gl 24 2
3 i gasleh. ol A ATAZL AT BEALICO,) Aol

= 32 MNT goll mE nE&A dsfjde] FadAdAv A (TEN) ofv A& Mgk dajolth. (a)i= MMT 7|33,
(b)& MT 15Z%, (o) MT 35%F% 23 U-CPCEelth. o7& AL FEZ A48 Yehfa Hﬁﬁ—o“ semi-
IPN Zg A4 vepdith, ghgj®l HE7F semi-IPN 22} wjER 2o #d38hA] Eabd vAF2E 2}
5% AzelA SAA] 24 Wsks yehizlel 7P oAl AdEiEtar @ 5 vk = 39 (b)ek (o)ellA
WT7F Eew Sl FEAor 4isa vhe st o] e ST 4 vt

% 4= £ WT, &5 PVAF-HFP &% 2 AA]d 1o wg} Alz=¥ U-CPCEQ] XRD F4 ZH= UrEPﬂ o)t} o]
I w

of EW, HE HEo|=(tactoids)7} Fejv mjEZ 2 2 FAibwo] glu PVdF—HFPJ AREE AATE o
o1t tl. =53], MMT(001) Hwel =7+ Ag dol sFsl= 20=2.7° oA 3d was = 4 (b)ell Al bt
vpol ol Zw-MMT v H3AZE FAE o AHAE As 1% 5 vk, o= U-CPCECA MMT o] e

=
7} o] FAAH &S YEIT
55 AAld 1o we} A" U-CPCES] WV A3} 5o FT-IR ¥4 Z3E Yeld Zolt}, o]o] w2, o=
2 C=C A% 93 (1610 ~ 1625 cm Vo] 2A® Roz eRdtl. o= ETPTA ©al|7F WT7F 27bE Abeo
- 3L
1 [e}

A AEHoz JluwEw £ 9eS JeEh= Aot}
= 62 ANl 19 U-CPCRS] Abloleh. olol W shud EIPTAR T8 WS seni-IPN EL2S @
o] fddatn Axnd =4S vehlS & F 9t

L= 72 Hlate] 1€] U-GPE(a) B AAle] 19] U-CPCE(b)e] FARAAM A (SEM) olm A& Hlagh Aojtt. o] u}
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29, vlud 13 AAd 19 F A UV 7A3}¥l ETPTA ZAA vAA HEYT 725 Hol:= Zo=

)
aul
—n

A3 d 2: WMT 3t wE Afd A5 BA

Jol 14 uwle} Alz¥ U-CPCEQ] MMT &efo] wE o] IAEEE e

A = olt}. old] wWEWH, MITS
0, 1, 3, 5, 7 wth &Fo=2 Zt7F H71gS W 25TolA AC YE o] mE o]

5 g 4vnE, ol

o &
R

ATEEE NN 557 3wth 2 o] Joizk 1.6 % 10 S/ens VFEFHQT. 22U MMTS 5wtk o4 H7bshe o] &
AxTrl 238 AstEe Aoz yebgth, B=d o MME IA=E 771 dF dol29 oA s 7
2AA ol ARE W 5 ASS BAoFE.

A, AP WIS Brlstel o] & AEEs} QMY olfi AEme] G2 Ve 292 nelste] AYT

é_]:\__ - = =
G or. dwdew Aadel 4 12 EARE ol AEE(0)E B8 2 A A W] Qe v
PN
T

AN, m, 7 R w247 A Aelele] R, ol HakE L ole olBEE vehith. wehy #lFeled
F ooleel olEAe ne} Ttk WTE 8
£ Fi O B AfeleLi’, P g AT £

5
Stk oA Aol (el 5% FelW ole AR FAES Uehir,

T 9% FE9 wlEg 29 fd He] &% (Tg) °l%S HoFE DSC Fddelrh. old waw ETPTAS}
HFPe] frefdel 2% (Tg) A2 oF 88T 9 -24.9CeIX % Zejn) wjE 2ol 3 wth MMIE F7+e 75
82T -26CE #Aadtes Aoz ek, o9k £ Axts MT7F 44 #Fel(steric hindrance)
Z29 AEY A4S Welste] ZEH Y fE el n(Te)E HarlFezi AE a4 A
(amorphous) 999 &S T7HIXITE S gudit}. oleid wAA J9dL Z AlLe

(segmental motion)< A3l 2lF o]o] @A o]&sles: 3t BF ol ols=(n)E S/

]

V

N

i -1?‘1:
o,
7

oL :10
=
o on Sk

=
=
L

a

o
£ od o
off W Rl 12

2

102 Li/U-CPCE/Li Wi Aol B3} 59t A3t ulE AF
ekl Aotk 74 Ay = 4
AZo] AF(DC) At A r AAEH wpe} A7k o
112 25ColA MMT 2ol u}2 U-CPCEQ] zlF o] ol W Flola, T H7Hes 89 wEY
v 0, 3, 5 wth= WASEA = & 3 wt%rl ol E s $4)
HAAsE M 5=9S & 5 vk, 2% WIS F71ebd 2§ gl o] F=X7F 0.52004 0.78%
Zokekar, o] ghe 71E A AallA (¢t = 0.3 ~ 0.)EY} AP %
27olgo] A oA AFE FF AFolRe G o] o|FmI} F7

Brh A27)7F & ol (PR )& Zm viEZ A0} MM Soll s mAgHTh. mel 2 wge] nRA-HE Y

oty
il
s}
=
=
(@]
e
=
=
(@]
(e}
=
=
ok
ind
=2

= £
&
NI\
ol
o

JU e kA

[

_‘_,
)
in

wgpA Al Ae v1Ee] A WelAur) o]& AELE wAw, HE Ui dolF sl $5w 17 ety 4
&

Add 3: Alo]Ed wWE AHA A £

T 12= = M A& (LiPFs with EC, DEC). ® AA]d] 19] U-CPCEE *¥&3}= Li/Li oA Ao Znl-¢)
g 3% 31X (galvanostatic cycling curve)S YERH Zolt, o] lF o2 2EF/Ew HAgA AW <t
AAAE A7) st Agolr), oo mE, A HIAS AFESh= AR = 2004 7] b E AdEHIE Hol
ARk 1 % dgte] HAa Frhste] B . ojef e AL gF WEgolE PR Y Aol F
7bsto] M Frge] Aty Aok, o]d ®iall, AAld] 19] U-CPCEE X ¥3te AL 27| &3t 9 23 A=
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T 132 1CoA 1004kl E & BlETS 259 SEM olujxlolt}. 4714 (a)& 100Ate]E& 43 2, (b)+= U-CPCE
% , (0)E AR AeNA(LiPF with EC, DEC)S& AM&3F 100AFo]Z 59 7Qolt}. o]

of 2w, (a) 5 dF T4 EHd vwstel A ARAL A A4 IF GO FF T
WeselE7h @4 Zlol W pawit

A3 4: gFolxHA L] A7)55HH e Hot

LiCoOy/LiT4 A o]gste] 7] 318ty AleS Hrlslsit.

T 4% 25ToA AE tE C-rate(0.2C ~ 3C) oA WA &
CPCEE AF&3= A9 0.2 C WA 3 Cold W T29dS Ued Aol

o] Wb 8L 0.2C9A] 152mAh/gQl Ao el

Eldl Aola, ® 15+ B @) -
2w LiCo0,/U-CPCE/Li 4

=162 0.5CX S/ A AtelE wet WA &% B 2% Z&S vehd Aol ofd mEw, 59 1 %
& A7 F:=lA LiCo0,/U-CPCE/Li A2 LiCo0y/U-GPE/Li ARt o] 2 &% 54& detlidleh. =&, 200

135mAh g |, 96 %). 1L} AF] AAL AbEEE AAe] WA S %

o]
[€) =
LiCo0,/U-CPCE/Li Alo] <bg=jolar 3k Alo]E¥ 542 F&d npep o]

T 17 AFERE 0.5 231 504t 24 AC YA AHES yEbd Zlojrh. ojd] mEw, AdEHA
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3 3 :
3 m
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E [ 001y 2.7
] 2
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%0 20 30 4 S0 e 1 2 3 4 5 6 7 8 9 10
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Current(pA)
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Linitial = 4.37pA
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©o
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3.3} I steady = 3.57THA
0 2000 4000 6000 8000
Time (sec)

PF«
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Contents of MMT(wt%)
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O U-CPCE Coulombic efficiency
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