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AAd 1: #F o|x} HA L wuiQlt](PVDF-g-PtBA E PVDF-g-PAA) 9] A=
= 1o =AE skt wkgAle whel, 2w

=3
Transfer Radical Polymerization, ATRP) %=

=& (living polymerization)e] 4&2l Az} o]F ZtjZ T (Atom
1S =3 PVDF 2 PtBAS] I ZE FZEA1 PVDF-g-PtBAS A
T A PDF-g-PAAE 5313t 1 AL Ax 34

Z3tar, olE dx@ste] PVDF 2 PAAS] Tz E
& e 2y,

(1) 95 £49 &4

A, 245 AT LA R2E V] PWF (FYA: Kureha)E THI8taL, 7] L ZE(graft) A4 O
AZE BHE-RE olmdd o] E(tert-butyl acrylate, tBA) (F9A: Sigma-Aldrich) & A}gsiot). =g,
ATRP WHS-S 93t S22+ d8+2](1) (Cu( 1)C1) (FYA: Alfa Aesar Chemical Company)E =H|S}aL,
NerE 1,4,7,10,10-3ApH E E gl o & Al g E g}o} ] (1,1,4,7,10,10-Hexamethyltriethylenetetramine,
HMTETA) (4 : Alfa Aesar Chemical Company)E <=H|3}aL, SwlZ+= NvE3 &)= (Mmethylpyrrolidone,
NMP) (F+4A: JUNSED)E =H|8F3AT).

(2) TF 899 A=

60 TollA %71 PVDFE 7] &mi(NWP)oll &3iA1Z] ¥, o5& A0 2 ¥ZAAZ v of=22(Ar) 7|4 &¢17]
A 471 HE-FY ofadee|E(BAE FHetaL, 47l Fuil s (1) (Cu(1)CH) 3 47 2ii=

(ligand)Ql HMTETAE #H7bste], £3F &4 A|=3tt.
olw, 7] €3 &9 100 TH%ol Widl, F7] HE-FE olaUHC|E(BA)E 34.63 T XTI, 4]
PVDFE 5.76 %% 23531, 7] Fvlle 0.057 5%8% 23551, 7] g3=s 0.24 3% 2351, 2 37

gule @vE TP s
(3) ATRP ¥H&-& 5% PVDF-g-PtBA9| A=

7] & £HS 120ToA 1000 rpme] &£==2 Wuksle] ATRP ¥FS-S §m3to @4 PVDF 2 PtBAS] = E
A Q] PVDF-g-PtBAS 53 4 <

ok oX

olwl, 7] ATRP W& AZHe 247 12, 24, 2 72 Agkow zAsle], HEFHOoR FEu: PYDF-g-PtBA 1)
PVDF/PtBAS] M- Alolatglon], z4zke] kg A|zte] uwlel PVDF-g-PtBA A1Z 1(¥Hg AlZh: 12417), PVDF-g-

PtBA AZ 2(¥-S A7 24 AJ7E), 2 PVDF-g-PtBA AZ 3(u-S A7k 72 Alzb)olgt shgich
o2&k ATRP ¥hg-o]

W oF, 80 %9 wghgo] XFE g Y] 4t MEES HAA & o3}
2l 4}\01 o] ko] (BA A (monomer) £} FAHEQ] PtBA 55%F Al (homopolymer)
E Axst] &4 FE 9] PVDF-g-PtBA W&

, X (hexane) ol —’F}
A AR}, rpA o2 |

i R

o|Z4 5% PVDF-g-PtBA AEZEL, PVDF 40| E5o] PtBAZ} T Z E(graft)® FEle] T35 A oIt

TAH SR, PVDF-g-PtBA AMZ 19 A9, F5&A W PtBAe] e 7 Egoltd. I, I FHT EAHS
269,4100|0 , FFH T BEAFL 729,3100] T},

w3, PVDF-g-PtBA MZ 29 A9, 3%3A W PtBAY 3o 14 Bgo|th. w3t 7 £ EXS 320,560
ol | T EAFL 649,4900] T},

PVDF-g-PtBA Z 39 7%, F5A W PtBAY =L 17 Bgolv}. W3, I ¢ xS 34438009,
THEAL BAHS 3,086,500°]E‘r.
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(4) PVDF-g-PtBAS] ¥ 2|& &3 PVDF-g-PAA A=

A7) 22 g Eje] PVDF-g-PtBA AZE5 ZHZbo] diall, 200 CollA Exglsle], Ab7] PVDF-g-PtBACI A ZT B E-5
g olgdyY o] E(poly(tert-butyl acrylate), PtBA) 2F&7]5 W"ojrmglal £ o} 2H(poly(acrylic acid,
PAA) ZHg712 ABA A

o]ZM F5E PVDF-g-PAAE, PVDF EZo] 24o) pAAZF e ZE(graft)d Fele] TFFA |t

TA 402, PVDF-g-PtBA HZ ETH AE AL PVDF-g-PM AZ 1ole} g, FEFFA Ul PAAY] FFe
7 Bgolth. &, T AT BAFES 261,1530W, FHFT BAFE 706,960}

T3, PVDF-g-PtBA A& 225-E 73k 21S PVDF-g-PAA AE 28} 8}9lal, FF8A Wl PAAS) &L 14 =%
ojth. Wek, 1 It BAES 300,9130]%, T WA 609,6830] T}

PVDF-g-PtBA MZ 32 3E] A3 ZAS PVDF-g-PAA AZ 3o|g} atga, &=3A ) PAAY &S 17 Ego|t},
w3, O T BREES 31875001, A EXES 2,856,7959] ),

AAe 20 AAld 19 HIIE (PVDF-g-PtBA)E AHE-3 2|F oA AA9 Ax (55 &Aoo 42U 39)

AA I F58 PDF-g-PBA AEES v Abgatel, 7ol sl Mmel elF old AAE Axsd
.

TARo R, neltRE AAdldA $5% PVDF-g-PtBA W25
PE, &3 dE42 HegF B9S 60:20:20 (FEA:EA4A: welc
&g JHRE AxEA.

A7) €8lgl= BHol=(blade) & o3l T8 TACFA: 156 m)e] EH] 100
290 CY WF *4 QB 108, ¥ 230 T AF LEOA 24 A7
Azl o}

°1HH, ok Al wie} o], 4] 230 T F LEAM 24 A ok IF AZsE F9F PVDF-g-PtBA W
e (tert-butyl) Z87]7F "Wolx UrpbHA PVDF-g-PAAR H&¥ 1, A7) AEE PVDF-g-PAAE A7) &=

=AM ZE $£H-P (Super-

ol 2 ppm ©]8ke] o}= #917] ZElH " (glove box)¢tll A, tlFoRE HE WIE(LI metal) S ARE
staL, A7 &5 2 A7) T Abolol= FA 25 ime] |2 W (Polypropylene, PP) AHdolE &S HAA1Z]
H, ANs FYAG B or dedd waoz FQl(coin) FENY W HA|(half-cell) S A ZH3FA T}

oluf, A7) Asjder= Jdud FRYO|E(EC)S tdE FhHEUo|E(DEC)Y &3 #w(EC:DEC=3:7¢] -3
H)oll LiPF7F 1.3M9] =7} HEs A 7]a, A = T dis] 10 T5%2] H7FA FECE H7HAZ A

& AHgsrgl.

AN 30 AN 19 SIH (PR PBOE AHEE 2F ol A4 A (£F BBPo] delE 2 A
9] 2B F9)

47 AEE 22 WA, dYE 2Edd 54 o H]7} 1:9¢ E3t=s &5 gEd=E ARgetaL, AAld 2
Q] H,
=

g wkalo 2 F9l(coin) FE Y WHE A (half-cell)E AlZtslSiTt.

S-oll =, %A A3 ulel o], A] 230 T Aa LEA 24 A Fo AF HAxsE ok PVDF-g-
PtBA U Ei -BE (tert-butyl) 2877} @olx YrbHA PVDF-g-PAAR 3w 3, A7) x3kE PVDF-g-PAAE
55 ZEAY 4rtud,

Hlao] 10 g5 oAk A& HIIH (PVDF)<] A€
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A 9] AR e PVDF =EAES vieloz Aesgith,

Hlao] 2: wlad] 19 HIE (PR E AHE gF olA AAe Ax (55 &0 dIA 4%)

AAle] 19 wilt] il Hlae] 19] BlITE AMES A Aleletar, AAld 29 LT AR FA(coin)
geje] W% A (half-cel)E A2kt

Hlno] 3: Wlad 1 HRRIG(PDF)E A& 2§ oA dA 9 Ax (55 EEd] 42 2 4 &<

Lo

el 19 wily] oAl vlate] 1] wiIGE ARES M-S AlQeta, HAle] 37 T WA oz F:Ql(coin)
Fe o] 9z M X (half-cell)E AZ&} ).

[0

37k 10 HpQlele] =4 H7t

AAldl 19 PVDF-g- PtBA A& 1 Wx] 3, & vl 1o disl, MR 2 TGAR wAste], oL AE 8] R 1
o 71533t

ole-], 3l7] & loll&, AAe 19 PVDF-g- PtBA HZ 1 Ux] 3& A|=x3}7] 8 ATRP e ZA(FAH o2,
2= 2 AIZH) T3 7| AE TR
X1
T ALY ATRP WHg 2% ATRP ®F$ AlzF |82 ) PtBA 3
0 ZF (5%%)
o) (hr)
Hlale] 1 PVDF - - _
AAlell 19 PVDF-g- |PVDF, 3-g-PtBA o7 120 12 12.89
PtBA BZ
A Aldl 19] PVDF-g- |PVDF, ss—g-PtBAg 14 120 24 24.94
PtBA A 2
AAlell 19 PVDF-g- |PVDF, s-g-PtBAy 17 120 72 28.45
PtBA BZ

#x2}7] T 16141, PVDF = 3.12 x 10 mol, tBA = 9.35 x 10 mol, Cu( 1)Cl= 2.02 x 10 mol, HMTETA = 3.67 x
10 'mol, NMP 30ml.

S 12, 24, W 7oA 7t gE|doZA ) PVDF U 1P TE
1 17 E%= AT 4 AW Ao HIulHE, o=, ATRP 8§ AJ7te] F7hsh

FAAR, = 39 HNR 2A6]A, ATRP ¥-% o] PVDFE 2.9} 2.3 ppnol Al 2HZ} PVDF U] dl= % 6
(head to tail), 3l= % 3dl=(head to head) Z3F wjdkol] #3 424 I IE HFu}. PVDF-g-PtBA 12|
A1 ATRP RES Algte] F7bgel wat 1.5 ppm Foll Al HE-FE(tert-butyl)”7] W S #3 I =271 H=ab
S 7Fskale.

1714, 2.99 2.3 ppme] PVDF Wo] 2o #H®E =39 1.5 ppm £22 HE-RE (tert-butyl) 7]l #3F 3
AE A EBsle] AAksld, PVDF Wo] e E % PtBAS S 7, 14 , 2 17 9= 3T 5 9]

39, & 4= PVDFS} PVDF-g-PtBAY TGA EA1ATolt}. TGA 2 Z oA PVDFE 400 CT7HA] 23 g2 AR S
Hol= whd | PVDF-g-PtBA(17 2%)= 230 C oA 13 2= 7A4AS Helth Y L2 PBA U9 HE-}
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Y (tert-butyl) ZH&717F Bl Yrke Aoz I deA v =olu,

o2 3, dA7 AN BHE-RE(tert-butyl) 7|7} WolA UrbAA FFEE A (carboxyl) 7| 7F AH L, 2
= PVDF-g-PtBAT PVDF-g-PAAZ &= o] a1, &5 5o d7turt %‘01% # NS FA & dr}

Bkl 20 DF ol AA 34 3 54 W
() &5 2] Bz 3%
2 g 3

AAe 29 FJ% o]z AA|(HIQITI & PVDF-g-PtBA A& 3 7

3 )
e, 25Celd A7 2 A-S A7t 7Hed SWArIE o835t A

9 Hlue] 29 FHF oz HA|
A s 33T,

A7) ARAF AE AL, 449 FE ol AAIE JMAE &% /5 rate (£ A, HA A BF)el| dFE=
Qom WA (delithiation) Al £x A& 1.2 V (vs. Li/Li)®, ZdA(lithiation) A £

CLi/LiDE 27 Askain,

5
W

L
a2
rlo
o
o
=
s
—_
<

w

Ve, ulole 2 PVDF-g &-PLBA Agg o *}%f& AN e 29 s
& Ze g 5 gt
(2) 3 2o AE P Ad A EFEA A

B olAF A (MQIH = PVDF-g-PtBA A1& 3& ARSR 49) R wlaLe] 39 gF ofxF x|l i)
M, Z4zke] wlE olak AA7E 7M=& C/2 rate (S4 Al WA A Bl didete AAFE A
KR

b dd AT FUS 2dow 44F A9 S

2L
fo
ol
o
R
40

i
oo
iy,

=
o
r o
e
ol
2
BN
lo
—
tot
oy

s
2
=)
il
)
L
23
Lo
Ll
v
ul
EY
[
&
1=
o
=

, & 88 403

T 6% Fastd, vdGE PVDFE A8 vlute 29] 2§ o|xF AX& %7] €% Uiv] 36%] A5 X%
e | ulQIY & PVDF-g-PtBA A& 3& ARE3SE AAld 29 g]F ol WA= x7] €% uv] 85 %9 4% 74

(3) SHA] 4]
Qe ALg3)

gstel B o), PVDFE wlIT 2 ARS8l 79w}, PVDF-g- PtBAS W}
o)

4 *
A5, AF o AA £ E4o] FHHE oz FAF 5 9

7k 3: & olxF AA 9 &8 54 HIt
Al 29 24 o]

tal, Aol &=

ARG = PVDF-g-PtBA AE 38 AEF 4$) @ wlae] 20 HF o)A Aol
Be Fo] 4WS FaAsta 1 AWE & 9o v,

3

o
& &

TAHOR, T A 247 gE olak AT A= &%) (/5 rated] AHFE A, A Ade
uj 5 3] WA Aol E(cyele) vtk 0.1C, 0.2 C, 0.5C, 1 C, 3C, 5C, 7C, & 10 C& 227 WH3A 7L,
0.2 C2 HTHo= FA3% L, o99] =1L Hrtd 29 U3 skt

T 95 Fashd, Wil E PVDFE ARE-g vlate] 29] 24 o|xF A= 0.2 C ¥ Al div] 5 C B3 Al 69 %
o] S FA% vk, vlITE PVDF-g-PtBA MZ 3& AL83 HAld 29 & olxF AX&= 0.2 C WA Al o
H] 5 C W Al 80 %9 s FA RS Bl 4 ).

oA, PVOFE vhelti® AMSSHE ZSHrh PVF-gPBAE vlelvl2 Abgehs 4%, dF ol% A9 £
54 ma PPes Qo WrhE 4 o

-1 0

e

e g7 AAdsd] $4HE ol ohle Az be g FuE Awd

4>
0
o
H
e
i)
ol
)
o
Q‘L
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°'"  pvDF agim)
_
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| PVDF-¢g-PtBA (7%) JL A

a b
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b
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8 6 4 . @
ppm
=mY
100 -
9_“3' 80 - Temperature (°C)
" 200 250 300
b 105
S 60-
E 100§
= s
g 40 -
loo @
& ——pVDF
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