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oF 15,000,000 WA 2F 20,000,00091 RAY = o}, ofd A=A ¢k 4 ULt

welo] @ Fade] Wy, A7) nRa MEese] BRI 8,000,000 o4l A F ol old] Aw

A FEdo mEE, Y] §7] &ulE JhEMlolE, =, JH2, AE, YEY, F o5 2FE

=
A= FomrH AUuE A F ok, oo AFHA 22 5 3

oo o FHAo wEW, Y] fELS UF INEFLEEAHOE(LPR), HF HEHEFLIZRYE
(LiBFy), 2lF HEF2HlE(LiCI0), #E F=2ol=(LiCl), F EZHCIELITH), =F INEFL=S
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el

o g a2l 9} PROSH) kA9l !
g3tel 7 g

aEA}F wjEEAQ] PEOY] HIAR ohH A A
A7Fetek.  ololA PEO-ElEY A FAS Y
ol A s2]A AT
B % st 50 Ceo] &

oA
i
y, Mo
Jo
N
oo
=2
0,
(o3
o
=
il
T
l m

o1
Z(oil-bath)elA mF1ulg u},e_ o]
1

_YE
m\m

0
o
_EL
==
N
N
2
o

B 4
A A= SAke] BAA] L % 4 ﬂﬂoﬁ’: nEA A" s
o] % 2 iﬂEE]‘:]%( eflon petridish)el Hol & F3H(solution castmg) ]

A e AFS SHs] Adelr] fd ek dA she] Fejrut
(glove box)ollAl Aa|d 2Hs 3 A WA 4 A3 AXA7IH &uld] ofMEYE-S 383 AAste thdA A
Al z=FEAko] H7te Ak AadS #5359

2. oA 2A2FASA 0] HArtd 1&8A AE Ax (YL SAI=E BAF F 8,000,000)

wAbEel °F 8,000,00091 EFelelddl SApel=, 51 E LA SAbol= br)ef it frh oF 4 JHQl A
AN 27 SAHPOSS-PEG(4) ] B oF 13 7AQ) thaAl A4 229 SAHPOSS-PEG(13), hybrid plastics AH& AHE:

stAthE s AQdstaEs A7l 71 WPy Y S ARgete] thEA] AAl=FSake] HrkeE At
Aelde Axsct.  olwl, 7] POSS-PEGE at719F o] Alz== At

WA 25w El-PEG(monomethy1-PEG) &} }&Fe] <+ H Zulo]=(allyl bromide)E Y¥il, NaOH F=A] slollA 24
AZF B 50CoANA BF(reflux)AlZ]aL, 2E o3 (vacuum filtering)dlo] Hojx Ao @e U4d HZnjo]
EE AAAMAF7] A8 60TAA 24 WJ et WY 2B AxAA 4E-PE0(allyl-PEO)E AT
87 &E-PEOS] Az 4GS 5H7] wh§2] 1o YERATH:

Br.
CH5 + OH \/‘\CHQ Allyl bromide CHa\ {/\/01\/\
L “y

O NaOH 0 CH,

n=4 or 44 n=4 or 44
Monomethyl-PEG Allyl-PEO

ggowm, %E‘r/‘éﬂﬂo—POSS(octasilane—POSS)Q} 7] Az o] ¢E-PEOE ¥
AP EE SRS AAT T BA] 110TlA 24 AIRE St ZFhEkgle. ol %, &% CHCly &
7Vste] woyFal, Z2HE FHul(Karstedt’ s catalyst)E 3 “J%’W A3 "dojrmgl T 40Tol|A FFA

b HEEAIR o, gty £3ste] Mo AlA P = = AR
ol A FLAZTE. POSS-PEGS] A% #4& &17] uhe-A 20| L}E}LH?M:
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[0068]
[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

ZIHEd 10-2015-0101235

0
AN L T n oS o s
o-Si S Ri~__S—H S ;-0
R\ '."/O\ .0 0"\ / A
Si / Si” \ CHg / \R
\ 0] 0]
R
/ e \ 3 Allyl-PEO Qn o /
Q R\\ /0 / NaOH . \ S o8 R
2Si i Si Si-
\,O SI\O-’."SI\R R/ \O/ \R
. ,SI\O /Sl\

CH.
R oA 0.
T ~
R S{/\/TM=4oru
CH;

a4 ALY FAHILES AT 59 (FINQA LAbel= EAF o 1,000,000

3.
B Aol A= Aol ¢F 1,000,00091 PEOSH 2lE% (LiPFo)oll thaA] AAx=Fsite]l Al S vl 0
]_

wt%, 5 wt%, 10 wt%, 20 wt%, 2 50 wt% H7Fg A 2EA A& Fd3} =4 PEORte] ¥ etE A ¥ A
o] fdol2xel AA}EE FHBIAUTH 1L A7 A 2R AAEES AAFAIEEA
(differential scanning calorimeters, DSC)&E #A3te] 1 A¥E =2 Yepd AHolx, ¥ 12 A7 = 1
o A5 FX et vERd Aol & 1 % E 14 YEhd Ao mEW, HIMARE =YEe= oA A
27 SAke] o] FUVESE PR AAAo] fade] 8259 S5 Y I WHe] A AS
gelg & Ut
[¥ 1]
iy e EESS FA%E
A0l =K (O (%)
BaAgua gy |
=4 PEO -51.3 83.4
0 wi% -311 544
5 wt% -35.0 414
10 wt% -34.8 39.6
20 wt% -39.0 36.5
50 wt% -46.1 19.8

4., TEA A FEdolexs 2AsE 54 (YL SAbl= ZA%F <F 8,000,000)

o AA A=, EAFEe] ¢F 8,000,00091 PEO B #ES (LiTFSI)S o]§([E0]:[Lil=12:1)8}], PEO %71
A M7 A2 ok 4 i thEA A 2FHSAHPOSS-PEG(4)] 2 ok 13 il v A A 2FEAHPOSS-
PEG(13)Te] Al == thu] 0 wt%, 10 wt%, 2 40 wt% 7l A LB Aa2S Axzstn o592 FaHo]
2xE vuste S48, SHE g dolexe 7] (& 2]o] YEhitt.

Il
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

ZIHEd 10-2015-0101235

[E 2]

FE|HO|2E (°0)

POSS &% POSS-PEG(4) |POSS-PEG(13)

0 wt% -38.9 -38.9
10 wt% -43.7 -39.8
40 wt% -45.6 -41.9

5. OEA] AM2FA G Tl wE 1A nEA ANZEY o2 HAEE ¥ A (FYddd SAlo|l= £
2= <2k 1,000,000)

B AAdel A= ARl F 1,000,00091 PEOSE 2]5% (LiPFe)oll thaAl A4 POSS-PEG(13) Jo] 37}
9 A R AsfAe Ao o] AEEE A, 7] E 32 EALiPF) AA FH iy
0 wt%, 5 wt%, 10 wt%, 20 wt%, 3 50 wt% o] ThaA] AA=F| S5kl Hrbd A A dafde] 2ol
ol AELE AT RS FAste] Yepd Aok, 7] 1A nEA AsfAe] oA o AxEE
AC Yy~ E27] (AC impedance analyzer, Solatron Frequency Response Analyzer 1252A coupled with SI
1287 Electrochemical Interface)E o] &3 wf{ T2 Hel gste] SAHHUGY. 7] o] Ak FAHS
Aste] =Rl 2~ (stainless steel) AHe] AFE ARgaon, ARE A4 1 nd dFoz FHsto] A W
5o d5 Abele] st ¥ W Fi d9didA SAHEAT. SAR aF JIEs AFEZ(Cole—Cole

Z

a
plo) Q=R Asde] WA AL P F thgw 22 4E Aol o AREE A

fo 4

R=pL/A, p=RA/L, ¥ s=1/p

i

A7) AlA, p, RA L B osE A4 HIAY, SAE A7, e @A

ol Zolt,

A5 A, B ol drxs

)

[E 3]
L= . [EO]/[Li] HEZHAMOIZE HES
HAAAZ N T2 ulE (S/cm)
0 wid LiPFg 12 8.2 x 107
5 wt% LiPFg 12 8.9 x 107
10 wi% LiPFg 12 11x 106
20 wit% LiPFg 12 25 x10%
50 wt% LiPFg 12 4.0x 106
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[0084]

[0085]

[0086]

[0087]
[0088]

[0089]

[0090]

[0091]

[0092]

ZIHEd 10-2015-0101235

6. THHA| AT 49 o] E 14 nEA ALY o2 AxxE g A (FdddA Aoz £
2= ¢k 8,000,000)

2 AAde e EAFEFe]l ¢F 8,000,00091 PEO®F 218 (LiPFs, LiTFSI, T+ LiODFB)Cl thAA|l A M 23 &4k
[POSS-PEG(13)]¢] H7tel A iz dafjde] goAel ol IEEE FAH3IGY. 7] % 4= 2 EH
A S H] 0 wt%, 5 wt%, 10 wt%, 20 wt%, L/E+= 50 wt%e] ThAA] AAMaSito] HrtE 1A mEA A
Ao FoMe] o] AEEE FA43 AS A3 ste] el Ao},

(¥ 4]
Possgy | sy | oy | HEMAOIEHE
0 wt% LiPFg 12 14 x 10°¢
5 wt% LiPF4 12 2.1 x 106
10 wt% LiPF, 12 3.0x 10¢
20 wt% LiPF, 12 6.0 x 10
50 wtit LiPF, 12 2.2 x 105
50 wt% LiTFSI 12 8.5 x 105
50 wt% LIODFB 10 2.7 x 105
) T A, oA AT SPOSSPEG S Bl ZATSET o & ARES Hobdn, thE FHe 4%

(LiTFSI, L10DFB)°] e AR 22 o AREE YEE S BAFET

JEP] TR B 2EA AADY o] AEE W 54 (THNLA SA1e)= B o 1,000,000)
Ao A= EAEF] ¢F 1,000,000%! PEO ¥ o}aA] AA 274, 2 2lHFA S ZA] LITFSI, LiCl0,, E&

e N

LiPFeE X Fsle 1A 2EA Aade Al ol ARRE FA3%Y. = 2% LiTFSI, LiPF, &
1

LiCl0y 7} 247 23d uE A Asjde] Ao ol ALEE g2z vehd Aotk = 20 yeRd v}
o] wWEW, LiPFE thalste] LITFSIS AFgah 749, o9 o] Arri= A 4.3 x 10 S/cnO.2 vhe}
ek,

8. FEFYEY F7F wE 284 AHAY o)L FAEE W A (ZPddd SAtol= EA=F oF 8,000,000)
B Ao A= Baeko]l ¢F 8,000,00021 PEO ¥ POSS-PEG(13), ¥ glEF Qo= A LiTFSI, LiODFB, =+ LiPFs
2 ¥l 1A mEA A HLdAre o] AEEE =Asgtt. & 32 LiTFSI, LiODFB, XX LiPFs

7V 242 239 uA nEA Asde] Ao ol MERE IZE ekl Aotk & 3o veldt nie}
EG(POSS)«] wth7} S7VETE 47t Adoldt gERS st A Ade ol Arxmrt ST
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[0093]

[0094]

[0095]

[0096]
[0097]

[0098]

ZIHHEd 10-2015-0101235

9. TEA AR AAH A= 54 (FHelGA SALlE BRI o 1,000,000)

2 A del A= EAFEF] oF 1,000,000 PEOSF 2189 (LiPFg)oll tha Al A A 272 POSS-PEG(13)]¢] o] A

~—

A FF oE] 0 wth, 5 wth, 10 wth, 20 wt%, 2 50 wt%=A F7bE mA mEA Aajdel )AH A Fole
93le] wsA]E 7] (Universal Testing Machine, UTM)S o]&3le] <Q1FAES *‘?\]3}@3} AFE ¢slo]
I

ASTM (American Society for Testing and Materials)2] TFZo] Sb3o] AJHAE #2319 ’3'7] AFH| &
71k 7] dell uhgl @ASE WY Ee ddS o] 85ty AP E(tensile straln)ﬂ- 137 = (tensile
stress) & FA3E.  old wet F5EHE, E&é o] dojups FEHA Y FAS Q] FEL = (vield
stress)¢F WM& FEA&(yield strain)S 7] 1A A A TR/ wet 8] ® 59 X 8}she
eI, &7 & 59 yERd vl mEw, W@Zﬂ AA| =7 54k E°’51 a2z Al A AolA

w4 g Ak A A 2A o] Y

—_— H
A e A AR FEAE(yield stress)7t FH
2 1.6 ] WA o) 2.8 8] 71 FU1eEl A, SAlel dEA18

S (yield stain)®= 2 #] WA 3 8] 7} 34 &7}
3 Ao = YERRT.
[¥ 5]
PEG-T}H Y - ~
RS (MPa) EEME (%)
4 A A0 @2

0 wt% 1.5 400

5 wt% 4.2 680

10 wit% 4.3 1155

20 wt% 3.8 992

50 wtd% 2.5 145

10. 3222 A3A9 7144 Zx= 53 (FYANEA SAl= BAF F 8,000,000)

2 Aol e AR 9F 8,000,0009] PEOSF ]9 (LiPFg)ol POSS-PEG(13)e] A &% thH] 0 wt%, 5 wt%,
20 wt%, 2 50 wt% FA7FE 1A EA HAIE NAA FEE =Aste], AHE uA nEA AsfEe FJEI
50 gERAEE 7] 6ol Ve,
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=

=

H

el
[=)

192
692
981
543

FEUE (%)

TEZE (MPa)
4.9
20.2
7.9
6.8

0 wt%
5 wt%
20 wt%
50 wt%

Site| g%

CHAA| &M 27

[E 6]

[0099]
[0100]

s

=
=

tol B¥l, POSS-PEG

S

Az

6%

B

=1
=

[0101]

aA sk el

FA & (0 wt%) Zlell W]

°

47k

=]

PEGE

w

[0102]

TAH ez f4A WHol ke

=

i

RICEREC!

W

<

il

A

A 2

Jou, nf

5597 9lel ofn) 2

Fof LhEhlol A w,

S

o

[0103]

_16_

ks)
pal

sofof g},

S|
ax



=g
=g
-..,B ——————————— K N 4 s
= L ~ - =
e R T S————
o T
{0
ol
« =« 50wt% CHHA AMHAH 24
—- = 20wt CHEH AHAHSM
~ = 10wt% CHEH| AMAHSM
--------- 5 it CHEH]| 44|27 S 4t
—— Owt% CHEIR| A A S
1 L 1 " 1 " i
20 40 60 80
25 [*C]
=02
P 7
& e —_—A
/‘—'
- -5 ¥
u" 'E /
W a
vl ; ol o
0 5
S O
- gt —&—LiTFS!
—o—LIPF,
—l—LiCIo‘
8}
0 10 20 “ 50

CHEM 2M2F 4ol B (wi%)
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k1

)
<o

O|2 =& [Scm]

—=—LiTFSI (1211)
—e—LiODFB {10M)
—a—LiPF, (121)

0 10 20 30 40 50
CHAEM M2 sS4k 2 [wi%]
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