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7t Rz L ¥yl 2R AE E23ehe RS EE a8 U EY A (semi-interpenetrating polymer

network);
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A7 7tw a¥x= 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) oAl Ade®l o= 3hte] 7huwA @FAe FFAA AS

EAQow d= o|AHAE LEA-HE YB3 A4,
A% 3
A1l A,

A7) \7kal arEAb= 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) oA AElE o] el AL EAHOR 3= o] HA & LEA-HE Y23

A sl

A3 4

7] WAEAT DEA MEAIE b TRA 10053 diste] wzka nRA 25 WA 45FFHE T3
A% 5H0E s o AaAE TEA-HNE HuBgA Asd.

A7) atelE Ao HEFZELS ErdR1}o]E (Montmorillonite, MMT), wFo]l7}(Mica), Z~9E}o]E (Smectite),
v EFgolE(Virmiculite), FE#o|E(Clorite), =ERZU}o|E(Nontronite), AFEL}o]E(saponite), FAEL}

o] E (Hectorite), ®WIEL}o]E (Bentonite), AF$-Fu}o]E (sauconite), o2 LT}o|E(pyrophyllite), EFF
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A EX o} EH = (Diethoxy Acetophenone), 1-8to]EEA] Alo]ZFZaA  #Hd  AZ(1-Hydroxy cyclohexyl
phenyl ketone), a-o}9|% olXEH=(a-Amino Acetophenone), ¥l o] Z(Benzoin Ether), WZx#:=
(Benzophenone) ® 2-ETAQ(2-ethylAnthraquinone) oA AMElE o] <l AL EAoR = o|xdA &
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2 PN S A DRA-HE FeBiA A0S et o RUAE Agshs ° 9

AE2 Y E¢ A (semi-interpenetrating polymer
ﬂ% LEH,] XJEJJ—U; \:ﬂ ﬂEoﬂ = _/l\_%od
1

Zhal mEA E wrla 2@ERE Xt
Ee =
w83 Aol AlFTHLT),

network); A7] ¥R S HE wEAF Y
<

< ¥gate Asd;

rr

A7) 7kl A 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) SOl XeE® o 3o 7luA Aol S&AL &=
=

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) FolA] AeEE o= svpd 4= U},

7] W EAE 2R YEYIE hal R 1005 F ol thete] w7kl kA 25 WA 455 HE-E 23
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A7) argl® AEe] AEFJELS ulo]Ft(Mica), Z~HEME (Smectite), WU EaFolE(Virmiculite), 2 go]E
(Clorite), ¥ExH=1}o]|E (Montmorillonite, MMT), =E=Zvto]E (Nontronite), AFEL}o]E(saponite), JNEL}
o]E (Hectorite), WXEL}o]E (Bentonite), AF$-Fubo]E(sauconite), Jo]Z Ze}o]E(pyrophyllite), =
Lol E(glauconites), Zg]a12247(polygorskines), Al Lg}o]E(sepiolites), @ ©H(talc) oA A
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LiAICly, CHsSOsLi, CF3SOsLi, LiSCN, LiC(CF3S0:)3, (CF3S0.)2NLi 2 (FSO.).NLi FollA Adee o= st

7] 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 ’d@ilﬂ

g 4= gl

B oabgo] g shel Swe wEy,

() BFY B 25398 st Aaded S48 HEFES A0 F 239 X s %— 1 HEFE
< YA 7IE @Al (b)) G ()9 ZE] JtaAd d@=kA, v)7ta 2824 2 GAAAE Este] aEA-
HE Vmagal A ATAE Axshs A 2 (o) ] R dEAD Aol AelH 2Akske] 437
ZtaA @EAE AgA A 7E AL S e o)X HAE EA-HE YB3 dejde Axuy ol
AFE Tk



[0020]

[0021]

[0022]

[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]

[0030]

[0031]

[0032]

[0033]

ZIHSd 10-2022-0096048

471 A2 oddd FhEUe]E(EC), HellE7tRuo]E(DEC), ZT=d FhEUe]E(PC), FHEA JHEYolE
(BO), gz ylo]E(DMC), HlZ2d7tRUe]E(DPC), WE ZaIulo]EWP), HHEAdZAle]=, olE
UEH, duSAle, dolSAee, HEZsto|=zifed, N-vd-2-3&2=(0P), e rtE o] E(ENC),
vk FEREE(GBL) B EFe=oddl JtRYe] E(FEC) FolA e 15 ol dY + AUrh.

AF7] F7WA A= HMPP(1-phenyl-2-hydroxy-2-methyl propaneone), & Zo}A|E ¥ +=(Chloroacetophenone), T
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A BF #E EWY WEdolE P43 oAlste] Al BHE F4A & At
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T 2% AAY 19 U-CPCE A++A] &3} vl 19] U-GPE A3 &8 vlw3d Aot}

T 32 MNT 2Pl w2 uiat dsjde] FadAdv A (TEN) ol A& gk Avje]r}.

% 4% =9 MNT, 557 PVAF-HFP 2 2 Al 1o weh Alz% U-CPCES] XRD 574 A¥E vehd Aol
% 5% AAle] 1o we} Alz=¥ U-CPCES WV 43} d$-<] FI-IR 4] A7E Yepd Heo|tt.

% 62 Ao 19] U-CPCES] Abzlolt).

% 72 vlale] 19 U-GPE(a) ¥ A Ald] 19] U-CPCE(b)<] FARAFA W] A (SEM) ©n| A& B gk Zlo]c},

T 8L AAe 19 wel AzE U-CPCES] MNT Fegol]l W2 o] ALxZ ekl Ao|t},

T 9x EFEn wEZ 2 fE] Ho] 2% (Tg) olF& HolF= DSC FAelt}.
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= 102 Li/U-CPCE/Li thAAle] B3} FoF Algtd 2 AF W3S Bruce-Vincent ol wpgh 43 A3}
= YEeRd Rolh.

T 118 25ColA MNT 29 ol whE U-CPCEQ] 2]F o]2H oS vEhd Zolt).

= 12= FH AA ASA(LiPF6 with EC, DEC). % AAld 19] U-CPCEE *¢sl= Li/Li thd Aol dnliex

Bj8 <=3} =AM (galvanostatic cycling curve)<S EFA Zolt},

% 132 1CelA 100Ate] 2 & gEFSE =72 SEM o]n|A|o|t}.

T 14% 25CoAA M2 Y& C-rate(0.2C ~ 30) A4 Wx &3S Yeldl Aot

T 15% B o] U-(PCEE ARE3HE 9] 0.2 C WA 3 CollA] Wb Z2aS vhebd Ao|tt.

&= 162 0.5CoA S/ AA Atelg Et W &% 3 FF 85 dEh Aot

o},

Wy A7 Hek FAF g

otolAl, W wmel olg ZW U vpkd FAel sl U FAHOR WP ols, ¥ wPo] Lh
% BoblA B A4E /R A7k Goldl AT & JuS ARE NS Fxste] B owwe] 2
2 A3 ARSES B
S, olste] ARe ¥ W 549 44 Fejel vl @RseE fol ohn, ¥ w4yl Qo
A BAE g4 A% o FAH dgol ¥ wwe] aAE 35U & vk peHE F5 7 FAR 4
2 e
oA A ol ©A B4 WA dys

z A vk s LBy BEE EFAT. B AN, Y
O oEE G Bel Golt AN A 54, 24, @A, B2, FALE, Bt o5 23 2
o BAE ABAAL A0, St TE D AP B2 FPEAL XA, DA, B, 22k, wE oI
& 2% A5 £A EE 2 b5AS v AAsA gt Aow olsisolor k.

o] o|AHA G TEA-HE Y8 AdS 7t gz 2 vrkal agAE E3st
2 UIE9 A (semi-interpenetrating polymer network); 7] ¥HA S HFE uE2 Y E
Hu Age FEFE; L gFY B 2FES X9 daN; & 83,

JEMFPE

7] 7ta 31#AE 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), oL
PPGDMA(Poly(propylene glycol) dimethacrylate) FellA Ae¥ ol s}e] 7t dFAe] FTFAL + A
3, ulFH A= ETPTA(ethoxylated trimethylolpropane triacrylate), %+ TMPTA(trimethylolpropane
triacrylate)d <= i, U5 ul&z s A= ETPTA(ethoxylated trimethylolpropane triacrylate) ¥ 4 U},
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A7) v 7}l AEAE= PVdF-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
acetate) 2 EVA(ethylene vinyl acetate) SOl AEE o= 3sud 4 Jqar, HFFSA= PVdF-

1/\01

HFP(polyvinylidenef luoride-co-hexaf luoropropylene) ¥+ PVdF(polyvinylidenefluoride) % AT}
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A7) g Aee] AEFELS wlo]Fb(Mica), Z~9EFO]E(Smectite), R EFFo)E(Virmiculite), FEo|E
(Clorite), X Z1}o]E (Montmorillonite, MMT), =E=ZuYo|E (Nontronite), AFEUo]E(saponite), FEL
o]E (Hectorite), WXElL}o]E (Bentonite), AF-FFo]E(sauconite), Jo]Z Ze}o]E (pyrophyllite),
Uo]lE(glauconites), Z8]alZ27(polygorskines), A3 &2}o]E(sepiolites), E E=(talc) %Oﬂ/ﬂ
o= dhte] FA4E HEFEC] vElE Hd 5 3, st AE ERERYO|EV) dhEE Al
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&
o] §-3F ErHZ}o]E (montmorillonite) ¥

li
f

off Ay it Ry

S

"“‘r_ém
X, ‘Jg-{

El

s
e

A7) End2ygo]Ex §7)3y ErdaiolE o 4= ).

BN
il
N
i

Al ERA At EA

2} Y
Ag 540w df,

L

24, 33ge] dgilolE AAEe]

N rlo
S
o

H] (aspect ratio: 500~1000)Z 7} thE A< A= Elo]E(smectite) Al A E| L.
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Ty B o] B9)vh ofvje] A E R eron | ] s
28 g2 gl L Aojgkd A3k glo] A&t

g Y] E(PC), FEE FtRUO|E(BC), ¥

2 3y JtHYolE, A8 FtRUC|E, A¥
Ak, A7 #BE R Ex o g FR o]
EFo=2odl FFEUo] E(FEC) Fo] UL, A

= Ay o2y &vis guE IR E(DNC), Yo' FFRUlo]E(DEC), <l¥rE Fhruo]
EENC), WY T2y do]EQNP) 5L 4 Ut
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o= 3d F A, uiFAE AT EEEIZVOIEY F i, gS uiRAsAE §7sE ERERU|ES
AHEE 4 Q.

ggo=, 9 (a)d A3 7w @A, v7tw 37z 9@ GIAAE E3Ete] I RA-HE i 53R
A ATAE A3 (SA b).

71 7had g Aok vkl Ak et ukel gone FAHS] e ded Wes FxsE g,
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7] F7WA A= HMPP(1-phenyl-2-hydroxy-2-methyl propaneone), & ZZo}A|EH:=(Chloroacetophenone), Tl
o EAlol 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), W3
(Benzophenone) 3! 2-ETAQ(2-ethylAnthraquinone) SollA A®® o= sfupdd 4= Qlar, nie-AstAl= HMPP(1-
phenyl-2-hydroxy-2-methyl propaneone)Z& AR&3t 4= Ut}

Ugow, A7 udA UET AFA Aejd EAbete] A7) stwA dRAlS el ASAIG (A o).

53], st7] AAldele BAA R VA E A, & Bl e olAdAR AEA-FE YREEHA

AsiAe) Azdel gleld, WA (oA elEY e o =

A b BeA, Wk RA, BAAA B, wAE
H

(e} h=!

S e U EA oA 7tary wrekA el vj7knl 31
2] v, WS HE a8 YEYIA dgldE dHe HEZE HE 2SS dEEluA ol ARk,
ZHEF BT 4§ ol &, tEgolE YA, MolE EAS Hriete B Ay, vE e 2y ok x
A& BF wnFee 4% 7MY 5% e el AR YEET
I AL AFEYE, 9 (a)dA], FEAL LiPFs, 2FALS NaCl0,,, dafAe ogdall7tuvo] E(EC) /g
FER o] E(DEC) S E8H3le] Agata, S48 FEFEL Cloisite 20AS AFgata, @A (b)olA, 7luA &
2= ETPTA, H]7}w &A= PVAF-HFP, F7§A| A= HMPP(2-hydroxy-2-methylpropiophenone), WS X T 11
A UES FoA 7t dEEAef v 7tal R SEHlE 7t aEAF 1005 el diske] v 7kal aEx}
40 WA 455 AT HE 1B YEY I 1005 tiste] vted Ao FEFRE 1 WA 35HEES
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(1) 2EA-FE 534 24 Afd A7A4 Az

T 12 AAY 19 nEA-HE EFA] oA AE(U-CPCE) AxAFS /MEFdoe=z yepd Aotk #7713+
MMT(Organophilic montmorillonite)(Cloisite20A/Southern Clay)E oA A&z (1 M LiPFs o] ¥33 odd

ZtHYo]E (EC) / Yold 7}EWolE (DEC) =1 : 1 (v / v), Soulbrain Co.)o| A7}t 308 <t %85
Aelgozn fdoH FE ¥Eo] Z(tactoid)E EAAZI L vhglaly] &) 308 5o Sy A, W
733} ETPTA WaFA] (Mw ~ 428), 2-hydroxy-2-methylpropiophenone (HMPP) 337§A|A|  PVdF-HFP (HFP &F=F:
12 mol B)& E33E gNE 24 A7 ot wtsle] FUsHA 3" AFAE A Fs . ETPTA/PVAF-HFP 5%
HlE= 70/302.2 &}al, semi-IPN Zg|v vjEA/dA Mol FHFH|= 20/800.2 3F3ivh. H7id HEe <
2 ZYH wEYze & 0 ~ 7 TH%, HPP FAAY st FHA mEZ 2] & 0.1 FF 9=
=

(2) AfF v A3 £ A A==

o N-wgd-2-39 = (NMP) &wjoll LiCo0,, 7H= £ (Super-P), PVAF-HFP (6 mol % HFP)ZS &3¢talo] Fn]
Stttk 92 1 4 @ 49 TEME dFuE Tdd =Y I g5 JF QB 8 A7t FoF 100TolH A3}
AzR k. (DolA Az AEA-HE HFA 24 dsd AFAE Aolz=el A &5l 2009 ¥+& F
Y3kar UV F|Z(UV cure-60PH, Lichtzen)® 30 Z &<F UV ZAMete] da]dS H3przth.

o
)

2

&

o]
=4
A

A7) 3tetA A "H2AESY] Yl gE 74 (Alfa Aesar)S 7]&/A] A= (reference/counter electrode)
o] &

o R AMgate] 2032 Q) AS AZBAYT, Ao AR THL ol2ZoR AN Fen oA FYH U
/\1;\] oql 2
LiPFs th4lol NaClO, 5 AH&38te] AgelabdAl g nEA-HE Ui A dajds Alxstal

& Az,

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

F713F WIS AHE8HA] 42 A Aleletas AAld 13 $d3 2oz A uia dad (U-GPE)S Ax38H3A

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

T 2% AAd 19 U-CPCE A4 &3 vHluwd 19 U-GPE A |f NS vl sk Alglolt), oo wpEd, A4
o 19 U-CPCE AFA] &M MTE 233k &+ Hald 19 U-GPE A Aol vl vHEr = A

Lo
2
2

EAE sksh] A8l ATAS FFl A% 7

AA 1AE BE3Y AT 2AY ARa 2 B
3 gt ol oy ATAL AF BEALICO,) Aol

Il 2} S FAFSHE in-situ UV 723 #ES
L
=

0O

T 32 T 2] w2 282 dejde] FHAAR G (TEM) ©]v A& vlugk d3elty, (a)= MIT 9 EE,
()= MMT 15%H%, (c)= MT 3F%% X% U-CPCEeltt. ojF% A2 HES AHS Yehdla w2 semi-
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IPN Zas A4g Jepdo, weld JE7L semi-IPN n#-A} wjE 2ol FAshA Faba wAtzE 184}
53 AnolA FAARD 24 WSk dehlzlel 7P o]l AdeiEha @ & Ak = 39 (09 (o)l
WI7F Fe)™ HetAel FEAom Ahsa wejsteo] Q&S 91 = Ao
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L 4% &9 T, &5 PVAF-HFP &2 2 A Ao 1o wpe} #Alz=¥ U-CPCES] XRD =74 Z3E Yeld Flojt}. o]
™

)

o WEW, AE BEo|=(tactoids)7} Zglw mjEglzo] & BAlE o] 9l PVAF-HFPY AAEE 7+AES
¢ =2.
3

ok

. B3], MMT(001) HHe] =7+ 7 dol| aldsts 20=2.7° dA9 3|d va= = 49 (b)ollA yeht
Zol ZEW-MNT Y H53A7F IAE ) AlEAE RS 39l 4= gk, o= U-CPCEA] MMT o] dhg]
7} o] Fol X &S el

© 5= A 19 weh AR U-CPCES] IV 43k AFel FI-IR £4 A5hE ekl Aelth. ol whewl, o}z
2 C=C A3 93 (1610 ~ 1625 cm o] 22¥ 2oz YTt o= EIPTA A7} WI7F A7be el
Nz AFAHoZ 7tuE1 £385YSS Yehy= Ao,

£ 62 AN 19] U-CPCES] APRolE). olo] 2w hnel EIPTAR T4 WTAYE seni-IPY MEG27} 3
AEo] faAstn A EAS eSS o 4 gl

= 78 wwel 18] U-GPE(a) 2 Ao 19] U-CPCE(b)€] FAPAAET 2 (SE) olul A% wwa Aolet. olo]
29 uie] 17 AAe] 19 F A2 w5 W AskE EIPTA AN vl YED 728 Hol: Aoz
Urepstet

A3 2: MNT 3 wE A d A 24

= 82 AAd 1o waf Ax=E U-CPCEQ] MMT ol w2 o] AL E uvephd Zlo|tt. old w=Zw, WIS
0, 1, 3, 5, 7 wth 3Fo =z 7}z A7 S uwf 25TCoA AC 2o WE o] HAELE S Aurw, o]
AEEE T 557 3wth 2 o] Holgk 1.6 X 10 S/end WYERHSIT. 22U WIS Swth o4 H7behd o] &
AEE7F 23]y AstE = Aoz yelyth., #E3 ko) MITyE AEE E7HA7)a g F dolR9 olsAs
2AA o] AEE HAlT § JS5S RATH.

ShE HA Y] MNTE H7Mste] o] AZmmrE JiAE olfE AEke IS VA= 805 st dist
T Atk dubdor dade A 12 TAEHE ol HELE(o)v U 22 Al 71 W g3gs e &
o]t}

= A7 Ael Aol S, ol dals @ ol olFEE Urhit. webq 2o ed
A NzEle] AN ol AEEE Aa) Aolel Fo BlF ool olEAel W Gk, wre F4
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82T -26C= Faiste Ao ettt ol 22 Axes MT7F YA oll(steric hindrance)&

ZEy AMEY AR sto] ZE| o] FEHO|RE(Tg)E HAAFLEN AlE AR A=A HB8d
(amorphous) @9 &L S7HNTE A& gu|gt). ozl HAHE JA9LS EHW A& 4 *F
I 2 ool A olFdEF e gF ol olsx(u)E ST

filo
x
Ju
ol
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(segmental motion)

%= 10& Li/U-CPCE/Li tha Aol B=3} Zot Al7ke] wtE AF W3E Bruce-Vincent ol utel A3 Az}
S UeEd Aolth. 714 A T Aol 7] 9 Ad AE AC Jd9daE YeRd Folg, Li oy A &
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