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Aol o&) HgH® Aolw, ¥ ¥lo] dAAM¥ PVF-CIFELLE 23 FS ol FHE FAHC2L A"
ALt BEE FAHLS 1% A& FAGo] JMEIER AkAdo] ol ddoe] AW A4A Hgtue] dig Ak
ke Ay 4= 9l

A7) HEe obE moF Jed 5 9l
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e Z A= (Dimethyl Sulfoxide, DMSO), thololel ole€lZ(Diethyl Ether), A @ (xylene), Al (benzene)
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A7) gztEE, 1,4,7,10,10-IAWE Egod A Egtoll (1,1,4,7,10,10-hexamethyltriethylenetetramine,
HMTETA), 2,2°- mwpolglgld (2,2 -bipyridyl, bpy), 4,4 -tydE-2 2 -t]jy&dd (4,4 -dimethyl-2,2"-

dipyridyl, DMDP) El N,N,NY NS N -g el El g o D " E gl o)Al (N,N,N>, N> N* -
pentamethyldiethylenetriamine, PMDETA) & ol 3hi7t A&=E = Xk oo AFE A F+=
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F7] WREAl 2=E 50 WX 70 C WAL 4 o, uEAEAE 55 WX 65 T HAA 4 Aot

g He g7] "ol 4% PVDF-CIFE= o] 3| =FA| &2
aigwﬂEEEbm4méﬂ a-BRRo|AKE H=FZnlo]=(BiBB) Hi 2-HERIEI QY HRwlo]=(2-
bromopropionyl bromide)Z 7&% Ho = 1H,1H,2H, 2H-H Z 2 2o v el a2 d o] E(FDMA) =+ A7) 1H,1H-HZ=
Fozgd e mdd o] E(FOMA) Aok shubel el Holzd FFARP)HE dHAE tf x3ect,

= o] sfHo] P PVDF-CTFERNS HEMAS ZAFA1A o e} k=7t AHgE o ).

471 Fli= Cu Al S99l CuBr, CuBr, & o= stup7h Aed 5= AIRE, ol AFE A &=

A7 HtEE, 1,4,7,10,10-A e e Eglo g A Egtoldl (1,1,4,7,10,10-hexamethyltriethylenetetramine,
HMTETA), 2,2°- mwteldEld (2,2 -bipyridyl, bpy), 4,4 -tiW4d-2,2°-tJ9&d (4,4 -dimethyl-2,2"-
dipyridyl, DMDP) Iz NONONY NS N =gl e E o] o - E 2] o)l (N,N,N* N )N -
pentamethyldiethylenetriamine, PMDETA) &= ol= sz} Aed 4 9x|ul, oo A=A &=

7] Evhst Beg AAE, Aedd AE = 9,

2 Wgo] sjdo] Ayl PVDF-CTFE-PHEMA=Fe] HEMA®} BiBBE AdA1717] 98l &Zoll(alkyl amine) 71& A
7 w3

A7) dAokyl JfEA = wEol (methylamine), TWEoldl(dimethylamine), E]WEoldl(trimethylamine),
ol go}dl (ethylamine), TlolE&o}¥l (diethylamine), EdloEol]l (triethylamine), o|¥2o}% (ethanolamine),
o ek2-o}% (diethanolamine), E&]og-2o}7l (triethanolamine), Alo]ZZFE o}l (cyclopentylamine) = A}

iﬁ“”"?” (cyclohexylamine)% o= 3tu7t deld 4 JA|wh, o]o A= e 7H wrEA e A=
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o]
S
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A7 ERt=Es, 1,4,7,10,10- WP Egod A g Egloll (1,1,4,7,10,10-hexamethyltriethylenetetramine,
HMTETA), 2,2°- wlolg&]d (2,2 -bipyridyl, bpy), 4,4 -twd-22°-t)3gld (4,4 -dimethyl-2,2"-
dipyridyl, DMDP) el NNNY N N -l e e H o A E gl op vl (N,N,NY NS N =
pentamethyldiethylenetriamine, PMDETA) & o= shu7l Aeld 4= QX|uk, oo A|g=A] gFeT.

71 Sejek eSS AH7ES, 10413 WA 15417 Sot aRkE 4= Qlan, mpghA sl 12413 WA 1543 &

71 WAl 5= 50 WA 70 T WL = dan, Wbl 55 WA 65 T Ml & o

Boane o)y % B4, 9w IAES B PHe A FEue] gt ANdES FxE 9
9 Aol e, B owge olstel A AN HE AAdEe] FAHE Aol ol Az vE ned Jum
THE 5 Qovl, WA AANAES B 3yl QA SAsES sa, B owye] &at /% Fobld B4
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o] AL 7 Ao A L] HFEE g A &8 F7] HE AFTHE Aolw, E iy Ao WHFo|
o5 el wolr}
AE:

PVDF-CTFE: SolvayAl2%5-E T-3}3it}.

O elofd Eolu| = (DMAc) : THEALZR-E 433l T},

2-8lo] == 2] o dwel A e o] E(HEMA, 99%): Sigma-Aldrich(F=AALZ5E T3,
FOMA(97%): Alfa aesar (W] ADAFZF-E] F+4a}t3dct.

1,4-dioxane(99.5%): Sigma-Aldrich(Z=#])AFZ € FUsATt.

a-Bromoisobutyryl bromide (BiBB): Sigma-Aldrich(Z=rA)AIZ5-E FA43IA .

Eg] ol ehLolRI(TEA, 99 %): Sigma-Aldrich(F=A))AFEEE T8 th.
22 M gH(DCM, 99.5%): Sigma-Aldrich(F=#])AIZ5E F+A35+$ ).

BE32](CuBr): Sigma-Aldrich(F=AD)AIZEEH Y3 ).
1,1,4,7,7-Aetd e t]o| &l A E 2] o} (PMDETA, 99%) : Sigma-Aldrich(F=ADAIZH-E FY3t.
HA: Sigma-Aldrich(F=ADAIZFH F9JsF3Tt.

AA: Sigma-Aldrich(F=ADAIZE-EH Y3},

BSA: Sigma-Aldrich(ZF=ADAIZEEH FJsF3iTt.

NaC199%) : Alfa aesar (W ADAFZFE F-Jat3iTt.

AAd 1- o] FAH PF-CIFEEY] A=

tugolrEctn = (DMAc, 99.5%) &4 85wt%ell PVDF-CTFE &5 TAZ 25wt%S 5 Ath. PVDF-CIFE &5 A=
wdst gdo] A mola, FEe] AR &Frjg Y TP £AS F U AES 23, ANEE Y
o|ZE %ﬁh%%@%ﬂWMéﬂi%ﬁﬁﬂ 27t RxE AES SA A& S Gt A2oA 244

Y7t EXH HES AW F AoA 2443

B BT, o]F n-slAbo] 247F FeoF BT
P Axslo] #elo] &4 ¥ PVDF-CTFEZHS A %3819 th.

AAle] 2 - sjelo] P4 A PVDF-CTFE-PFOMAT}HS] A=

A7) A 1o o8] A ZxH HElo] A E PVDF-CTFE=Fa} 1H, 1H-perfluorooctyl methacrylate(FOMA)S Y=}
ol PuzZ FuLS AT, A7) FlElo] A PVDF-CTFEZ-S 1,4-dioxane 49.5wt%, DI water 49.5wt%<]
3 g gk, 1 %, 1,1,4,7, 7-gEb D)ol 2 A E 2] o} (PMDETA, 99%) 0.5wt%E F7Felil A= A

AT, 255 60° CE 29 & CuBr 0.5wt%S H7Fsle] 12A)17F b vH A F . o] sfelo] Al PVDF-
CTFE®}e] 1H, 1H-perfluorooctyl methacrylate(FOMA)i 3ty MAFE A S (o] dA%F PVDF-CTFE-
PFOMA®}) S DI water® A& 3k},

AAld 3 - si¥lo] A PVDF-CTFE-PHEMA-BiBB-PFOMAT}S] A=

A7) DA 10 o) AZE d¥le] A% PVDF-CIFER2] C1 2F87]¢9 2-hydroxyethyl methacrylate(HEMA) <]
C=C A% Aloloa] WMLo] doji} Ay EE  Ary] sfgo] A% PVDF-CIFEZE  2-hydroxyethyl
methacrylate(HEMA) 7} &3® &Mo] Wivk. WA 1,1,4,7,7-5E €] o € E2]o}wl (PMDETA, 99%) 0.5wt%,
DI water 99wt% &% 2o deo] JAJH PVDF-CIFEYS ¥AcTh. 7] A" &H CuBr 0.5wt%E H7hgh
S, ERES AAR wAs L A2oA 2AF w9t BAET. 2 %, 9& 7ol DI water® A|FSSITH.
o] B}AoA A7) FElo] FAHE PVDF-CTFEZY] 94 )Xo 2-hydroxyethyl methacrylate(HEMA)7} 2 gt o]
-OH ZH&717F FA=EUJek. o] wf " FWHE JAFAolw, dFde] FAHH AFA HFTo] 2-hydroxyethyl
methacrylate(HEMA) = 3}38H4] 7@ =o] sjelo] 3/d¥ PVDF-CTFE-PHEMA|}o] & ith.

A7 delo] &4 %¥ PVDF-CTFE-PHEMA®S] -OH #8715 a-Bromoisobutyryl Bromide(BiBB)Z ZAZAIHTH. A7)
delo] 3HA%F  PVDF-CTFE-PHEMA®-- dichloromethane(DCM 99.5%) 99wt%ol Y i, trietanolamine(TEA,99%)
0.5wt%S F7Ist FEL2 0° ColA nuksiict. ok a -Bromoisobutyryl Bromide(BiBB) 0.5wt%S
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7hetal IARE F9F HRE AT T, B9 2EE Ao BFo] 12A3F FeF ¥ ¥REAI7]AL Y] ']
%4 ¥ PVDF-CTFE-PHEMA™S 7 lete2 A3, o uf, whso] A=z wieo] FAJE PVDF-CTFE-PHEMA-
BiBBto] AT, Abr]  #Elo] A E PVDF-CTFE-PHEMA-BiBB™S- 1H, 1H-perfluorooctyl methacrylate(FOM
Al gof gzt ZQHP%% A Zek. A7) sjElo] A9 PVDF-CTFE-PHEMA-BiBB=FS 1,4-dioxane 49.5wt%, DI
water 49.5wt%] &3 go] @Ak, 2 ¥, 1,1,4,7,7-Fetd oo g A E o}l (PMDETA, 99%) 0.5wt%S 7}
3t AAaR HASAY. 52 60° CE 28 F CuBr 0.5wt%S FH7lete] 12417 FoF vk A . o]F =gl
o] ¥ Alxl PVDF-CTFE-PHEMA-BiBBY}o] 1H,1H-perfluorooctyl methacrylate(FOMA)= 3184 /A ® AFA B3
u}(PYDF-CTFE-PHEMA-BiBB-PFOMA®}H) S DI water & Al a3iT).

?Qrum

Hlae] 1 - sjelo] gl= PVDF-CTFEZHS] A=

o] AR LdFuE FHS il Fde dee] §l
Hoz gElo] ¢+ PVDF-CTFEZHS A %3819 th.

rr

el E ARER AS Alelsta Aol 13 FAdd W

Add 1 - AZHE =9 SEM

ARl 28} HlaLd] 1 1*1 Az sjelo] 3 PVDF-CIFEY ¥ sj®le] gl PVDF-CTFERRS] 3WH F+2&5 &£ 59
et (a),(b),(c)E THElo] &A% PVDF-CIFEEe] %W olmxth, Uduwtdow gwle] Al 7z <lE
o] 220 A ﬂﬂ%% Mﬂ% oZX BWH AFAHS TG, A HEE ViRl FRe ZWel ey A
DR ol Rk uHEd% 7R Tz vlE) AR Fato]l Atk oldk o] ®E FEo WY ofF RYge] HHs
B oago) A Aeldtt. (d),(e), (f)E 3|Eo] ¢l PVDF-CTFEZFSY] F9 olmA|th. AA|d 29 Hlule]lo]A] A%
¥ PVDF-CTFE9}2 %%16& FEo EEH &S AR Wil AR e AV1E TR 2R 22 Fxvt
A4 HAt. o] 2FEA e FxE dESS S gAoE ALRI Aijolr),

A 2 - Az =29 FI-IR

AAd 1, AN 2, AAld 304 AxH vHo] ¥X®  PVDF-CTFEY}, #®lo] 34w PVDF-CTFE-PFOMAR},
Ho] 3% PVDF-CTFE-PHEMAY 2 sjelo] 3% PYDF-CTFE-PHEMA-BiBB-PFOMA™ o i3l Thermo Fisher A}2]
Fdo| W3 HeMd EF33 A FT-IR Nicolet 6700 RS o] &3lo] 33t Fxo tia) A, =vd
© diamond ATR crystalolth, ~#EHS 4 ean A%l 1000 ~ 1800 cn = WlolW, =4 A7 % 6o
LFERlTh, sjEle] §A® PYDF-CIFE-PFOMARHE 1750cm oA A2 3132 F4akdct. sjelo] g4% PVDE-
CTFE-PHEMARFS: 1720cm ol A1 HEMA®] (=0Z%o] sigsl= 2= vebila, siele] §4¥ PVDF-CTFE-PHEMA-
BiBBH-& (=03 =7} 1730cm & o] 53}l tl. o] a-Bromoisobutyryl Bromide(BiBB)9 7t2xd &3 2-
hydroxyethyl methacrylate(HEMA)S] ol AH|E 18o] a7 97 wj&o|tt. =7} o]%3 AL =3 wo] /A
B Qe Fos 5 9oirt. wjelo] dAW PVDF-CIFE-PHEMA-BiBB-PFOMATHS (=0 ¥ 37} 1750em 2 o] 53}9ic}.
siele] 349¥ PVDF-CIFE-PFOMAR}3} 2] sjelo] &A% PVDF-CTFE-PHEMA-BiBB-PFOMARFS: 1720cm oA 1750cm |
7HA e ¥aE gy, o= #i®le] ¥AlY PVDF-CTFE-PHEMA-BiBB-PFOMA o]  2-hydroxyethyl
methacrylate(HEMA), a-Bromoisobutyryl Bromide(BiBB), 1H,1H-perfluorooctyl methacrylate(FOMA)olAl H] =
He gge =0 28-S /HA 7] Wil #EEE ddeld.

A& 3 - AxH 9 XPS

AAje 1, ARl 2, AAld 3614 Az siEe] A E PVDF-CIFEY, sidHeo] 3 PVDF-CTFE-FOMAR} 2

= ] =
¥lo] A ¥ PVDF-CTFE-PHEMA-BiBB-PFOMARFe] 3}8ta A Ae XA #= EFH(XPS, Thermo Fisher)E A3}
of gelslgt}. ol &= 79 vehltl. si'lo] A PVDF-CTFEZRe] 79-, CFy, CHy, C-C1 Agyt &<lo] 715

ahoitk. s¥lo] &A@ PVDF-CTFE-PFOMATFS] 79 71d % =02 ol sldats M= 9371 288eV 2 532eVE
1= FOMAOl 7t=Rd 2H8-7]7F 9lom FOMASH 7 siedo] &d¥ PVDF-CTFERS d&2 o= 7]dst
Q7] wF-oltt. w3 sjelo] A H PVDF-CIFE-PHEMA-BiBB-PFOMA =Fe] 7%, C=0%} (F:¢] = Z =7t 716t

t}. o]+= FOMAZ} PHEMAS] EolA Bri AdAdozm AHASS & 4+ ). =3 delo] A w PVDF-CIFE-
PFOMAE}3} wj&lo] &A% PVDF-CTFE-PHEMA-BiBB-PFOMA®}MS W] aist ] AkA 3] H7) 532eVoll A 533eVE o] & 3}%
o}, o] FOMAS] CEF wi®eln, XPS A3 & o] J4¥ PVDF-CIFET}o] HEMA, BiBB, FOMAR AF2 o2 7

=) O O I~
A& & 5 .

ig
o
5
o
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A 4 - Axd %o CASA

AR 1, AAle] 2, AAle] 3 9 H]ad 194 AZ¥ sieo] ¥ PYDF-CIFER, sj®o] 3Ad%¥ PVDF-CTFE-
FOMA®}, wi®le] A% PVDF-CTFE-PHEMA®}, siele] #EAd®l PVDF-CTFE-PHEMA-BiBB-FOMAR} 2 wigle] ¢l
PVDF-CTFE=}e] ¥ s kel flE AEZHCA) F4 FHE ARESte] vlasgltt. WA A =g A
o7 SuIM 28-S v gud ok, EWes St gl 308 B WX T AZZHCA) e WIEs
Y2~ 300 ]2~ (Surface & Electro Optics Co.)E A3, o] AL HFS A7) Y&l 2+ T Eo

sl 1084 St 54 Ave = 87 & 1o YERt

il

[

B
o

1-’_0,

= 0

[ 1
A&7} [CA, °]
_ 30&
%7]
24t
60
F-PVDF-CTFE
120 | (227
(1j&lo] Qi+ PVDF-CTFEY})
2A)
P-PVDF-CTFE
_ 130 90
(j5lo] &4 ® PVDF-CTFED})
P-PVDF-CTFE-PHEMA - .
(18lo] &4= PVDF-CTFE-PHEMA®TY)
P-PVDF-CTFE-PHEMA-Br 120 o
(1j5lo] &4= PVDF-CTFE-PHEMA-BiBB4})
P-PVDF-CTFE-PFOMA
~ _ 140 120
(1jElo] &= PVDF-CTFE-PFOMAR})
P-PVDF-CTFE-PHEMA-Br-PFOMA
_ . 155 140
(1j5lo] #AE PVDF-CTFE-PFOMA-BiBB-PFOMAR})

sjele] PAJE PVDF-CTFEZte] sjelo] {li= PVDF-CIFERFMTE CAZte]l Fom & A4S Motk ofE ®He
el o8] B FE7F S7H7] wliEoln], &gl FHE Ao m sj&lo] 9% PVDF-CIFE-PFOMA®H-S
g SWolA kAo Aw,  siwle] PAE PVDF-CIFE-PHEMATHS: H4=47191 -0H Z-&7]e] 93] 5% el
HEzke] 00 7F H9dv. side] FAJ¥ PVDF-CTFE-PHEMA-BiBB®M-& siwlo] A PVDF-CTFEW} Hl2dh Ad-g

A& vepsith. side] P4 ¥ PVDF-CTFE-PFOMA-BiBB-PFONA™HE 7] 4 Z7to] 1507

Alo

BPA, =5 %@
d =

Hol= oF 15° 7+ 72433, PHEMAS] thek PFOMAS] #7138 Aoz <ls)] delo] A
VDF-CTFE-PFOMAZ} Rt} 352 2454 548 Blth. oleld (AAxE o] FAE PVDF-CIFEZS] sfelo
255 zb7] die] EWgo] =FHUS w H¥le] §li= PVDF-CIFEHX.T} =31 <Al CAFS 7ML
& I ] &4¥ PVDF-CTFE-PFOMAT}F 3= glo] A ¥ PVDF-CTFE-PHEMA-BiBB- PFOMAE}
2 o R ] AR CARS ESh. olyd A= DINC TACl AE&HS w, o] IAH
PVDF-CTFE-PFOMA®} %= sfElo] &A% PVDF-CTFE-PHEMA-BiBB-PFOMA|} o] sj€lo] Q1= PVDF-CTFEH E.th 7<7ﬂ =

= r
w
(e
At
)
b

_I

an

=

fo ¥ HF o O

A 1o] &A% PVDF-CIFEZ, #¥lo] &A% PVDF-CIFE-
FOMARF, =j¥lo] A% PVDF—CTFE—PHEMA—BiBB—FOMA“L 2 sjeo] ¢l PVDF-CTFEZ2] Long-term DCMD A 5S =
9o UEFATE. HO0 100534 ths] NaCl-&91(99%) 3.5 FH5 Fr fooz Ag3le] A A4S 33},
AS A EAS Frlelr] 9a) wo] ZE wizbA] DDE Fastgth. dele] flE PVDF-CIFES &} ol
SE7F w2 Al STk, 2 DA SE7F 5438 S71E uf wo] 2 Ao AAREGTE. SFell 8 Flux ¥
st gIAEE, SFO S7k= 9] 71 Fgow Qs RV FHARE AR olFste As UEdth. '] ¥
’d¥El PVDF-CTFEY2 Eoll &=t ol &) ¥A A, sivlo] ¥/ dw PVDF-CIFEY o] si®lo] §l& PVDF-CTFEYME
o AEel 2 A2 x1He gyez Qs el FFEHAUT HHEOM. gk, #iElo] 4% PVDF-CIFERH-S
ggHe sjglor s HZ o] Yol e 1 = PVDF-CTFEYE T} & FluxE HQTh. sjelo] I % PVDF-
CTFE-PFOMA®FS] 7Z-- ¥el 21 FOMA AQle] FAE o] A5 x| 5] Astyo] Lol FdEArt. ol

£
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[0107]

[0108]

[0109]
[0110]
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A H PVDF-CTFE-PFOMA He ApAl wfio] Eu}E SF W3} glo] oF 547 et A A5 WAL, o= 3
slel wdol ot ¥ AV FOMAE ©]§3 &34 /MR Qa] W oA 7} Yolxl 7] wjio|tl, HElo]

%’ ¥l PVDF-CTFE-PHEMA-BiBB-PFOMA™2 3}8+4 7|d $ tha/do] 72.3%o A 67.9%=2 FFAsho ﬁHEdﬂ PAdd
PVDF-CTFERI R T} k7 o FluxE RYu)l. 1Lo2 3 v BFo] k7t ol Flux ZAZE oloxuh. ot

Kel¥e}
#elo] & A¥ PVDF-CTFE-PHEMA-BiBB-PFOMA™HE %7] CA Zto] 150° & H+&
AAQl Fluxet SFE BTl DIMD Z2AA 5ot RE dhoA] Flux7b okt

PN
Zol BEAS 7|F AL 9d Aot} o A3 Flux 74 AEE dlEoe] ¢l PVDF-CIFERre] nv]s) I
Elo] &A¥ PVDF-CIFE o] wekt}. sfelo] A ® PVDF-CIFE-PFOMA™Z el sjElo] & Al PVDF-CTFE-PHEMA-
BiBB-PFOMAY}Fe] ¢ & Flux Z4a+E= §l=dl, o]= DOMD Z2AlA St A5 WA = Y= 3 29 o

= 29 oA tﬂ% oltt.

Al 1, AN 2, AA 3, Hlald 1oA AzxF sjElo] FA¥  PVDF-CIFER, #j®¥lo] 3% PVDF-CTFE-
FOMAH}, JHE_ o] ¥4 ¥ PVDF-CIFE-PHEMA-BiBB-PFOMA®F 2 #®lo] §l= PVDF-CIFEY}] Q9 %=& Thotstr] 93l
HA, BSA, o] Ty &dow AMEE o9 AFS WIAsIGTk. xWO 2= FH4F 9 294 o Wz
3 Xk ae 2 dEx Jrr. B dgola, welo] FA¥ PVDF-CIFEY e w8l 722 Q8 iAo

°]
s, P FOIAR EUS 7H><‘6}°:1 44 BAE FEuon, Agd o9 X
100ppne] BB FHENOZ Agete] DODE

BAHoM, Flux A% u]ﬂs} P ey
[% 2]
Flux [%]
HA BSA AA
F-PVDF-CTFE 80 85 91
P-PVDF-CTFE 73 63 83

3% 29 o] Felo] ¢l PVDF-CIFE9 ¥} wi&lo] &A% PVDF-CIF
2ol Flux zbol7b vis AL AR ®Hel o 295
CTFE-PHEMA-BiBB-PFOMA A4 H342 500mle] F3H&ES

=
[N
s
o,
Sl
o
)
rlo
5]
=
>
s
X
N
o -
o
e
i
32
—r

F; ]|
oh. ol H qdol| IHE FOMALY 254 BAo= Qi edEde] gHo Had 4 e W2 39 iy
= AFsy] wEolth, Hwlo] dAE Eure 2wyl ZX7h, Flux dlo]|E & DIMD TN B0 e &
oF frojval ZAas B

=9

Ed]

PVDF-CTFE solution

Woven fabrie { ﬁ}ﬁ.ﬂﬁ
7/
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EH2
ng
AxgLol=
EH3
‘s PVDF-CTFE membrane
" PFOMA
]
PVDF-CTFE-PFOMA
Er4
=
NS PHEMA

PVDF-CTFE-PHEMA-Br-PFOMA

EHS
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