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FQ90] . AdBAA, 18R} A3 49, big4-fluorophenyl)phenyl phosphine oxide, &= 3 Z 2|

Abgtract - This study relates to a polymer eectrolyte membrane for improved performance fue cdl, were
researched with respect to properties required for driving a fud cdl. The bis(4-fluorophenyl)phenyl
phosphine oxide was sulfonated using fuming sulfuric acid. Synthetic hydrophilic oligomer and the
hydrophobic oligomer and the block copolymers were prepared via aromatic nudeophilic substitution
polycondensation. A block copolymer structure and degree of sulfonation was analyzed by *H-NMR and
gd permegtion chromatography(GPC) andyss. Thermd stability was confirmed by thermogravimetric
andysdgTGA), block copolymer was stable a high temperature(>200°C), The ion conductivity was
measured in order to demongtrate the performance of fue cdl. Synthesis membrane was the increase of
temperature was improved conductivity up to 58 mS'cm due to the influence of the developed ion dusters.
The phase separation of the polymer was observed to make AFM analysis.
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Bis(4-fluorophenyl)phenyl  phosphineoxide(BFPPO),
4,4’ -dihydroxybenzophenone(DHBP, 98% Alfa Aeser
Inc.), bis(4-chlorophenyl)sulfone(BCPS, 99% Alfa Aeser
Inc.), decafluorobiphenyl(DFBP, 99% Sigma-Aldrich
Inc.), 2FeIskii(fuming sulfuric acid, 30% SigmarAldrich
Inc.), EF<l(anhydrous, 99% Sigma-Aldrich Inc.),
N,N-dimethylacetamide(anhydrous, 99% Sigma-Aldrich
Inc.), EMAEEE(K2CO;, pottasium carbonate, anhydrous,
SamChun Chemica Inc.), g3h}E&(NaCl, anhydrous,
99.5% SamChun Chemical Inc.), AP EH(NaOH,
Daelung Chemical Inc.), dimethyl sulfoxide(DMSO,
Daelung Chemical Inc.) 181l 32} 5455 A3
Ag3keck

2-2. &Z35}= BFPPO(sBFPPO)2| &M

Bis(4-fluorophenyl)phenyl phosphine oxide(BFPPO)
10 gof| @l 3HARS- 20 mL 7}sted 100°C oA 20
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100 °C / 20h
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~
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N

eSS Al7lskaL, 2)ddes=7(rotary vacuum
evaporaton) & IS 9H3] FAAA HHAF
&Z3le deFA|(sulfonated bis(4-fluorophenyl)
phenyl phosphine oxide)& 3|43} tH5].

2-3. ey SE|n0 A0y S2nHe| Y
Sulfonated bis(4-fluorophenyl)phenyl phosphine ox-
ide(sBFPPO, 5 g, 15.9 mmol), 4,4’ -dihydroxybenzopo-
henoneg(DHBP, 3.74 g, 17.49 mmol), BHAEZ(K,COs,
4.8 g, 34.9 mmol) 18]32 DMAc(15 mL), EF<(20
mL)S 52 Zekado] Wlsle 144 Seluns
Azt g8 E(Dean-Stark trap) 7t w1 A
2150 180C oA WHS A7 F, £ uf(vhe/ob
AIEBAF 557, 6:1:1, viviv)= A7 3ste] 1AlE
35319k 'H-NMR (600 MHz, DMSO-ds) § 8.48
(1H), 8.31-8.1 (3H), 8.8 (4H), 7.76-7.5 (12H).
A4 28)a1H+= bis(4-chlorophenyl)sulfone(BCPS,

A

NaOH / NaCl

neutralization

Scheme 1. &Z31H X \:-1(sBFPPO)9] 3]
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l. Toluene/DMAC
2, K00,
120~ 190°C

1. Toluene/DMAC
2. K,CO,
120~ 190°C
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4 g, 13.9 mmoal), 4,4’ -dihydroxybenzopohenone(DHBP,
3.2 g, 15.3 mmal), EHEH(KLCO;s, 4.2 g, 30.5 mmol)
712]3 DMAC(20 mL), E290(20 mL)& 7}she] 2
4 g|amel FUd FHoR sk 'HNMR
(600 MHz, DMSO-de) § 858 (4H), 8.3 (4H), 7.83 (2H),
7.8 (4H), 7.66 (4H).
2-4, 28 3ZZ|N9| Y

=5 ZEYHY P 24 293 g, 0.23
mmol), 444 28319(3.8 g, 0.23 mmol), §HEHE
(K2COs3, 0.08 g, 0.55 mmol)3} decafluorobiphenyl
(DFBP)= Z7lstar ¥k grfjel =50 20 mL o}
DMAc 25 mLE FYsto] Z2|arm o] 4 Wt
FUF FHo= Ay 'H-NMR (600 MHz,
DMSO-ds) § 859-84 (4H), 8.37 (4H), 8.25-7.97
(6H), 7.93 (2H), 7.8 (4H), 7.75-7.3 (12H).
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2-8. HXZt Fx} H0|B(AFM)

AR A Hn)7-2 Veeco multimode atomic force
microscope®?} Nanoscope IV controller 1S A&
itk Tapping mode= o|u]x|5 sl om |
Akl olegel e Py BRI S8 3% S5
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3-1. EE351El HA(4-EEEHY)HEEALZ
AO|=(sBFPPO)E ZEtst 58 TFE2|Me| 3
Sheme 1of Yepd vRe} o] sSBFPPOLL DHBPE
1:1.19) Bj&R Hhgsto] weto] -OHSl 4 &7
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4 g uoie} BUAF FHoR 4y SYWME
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Teble 1. £2|1mo} B2 REevio] 2 u|g, LEHEDS) L FEEAY

Mn

Mw Mz

3z 0,
e DS(%) (g/mol) (g/mol) (g/mol) PDI
5\_ /(
Pt - 2007 13123 46163 3518
2144
P - 7655 17041 33516 1.967
Block 47 19530 77896 184516 2.369
copolymer-50
Ak Fg. 10 244 &e]arm, A4 22310, block Em e ExEFS 109F g/mol osk= QI Q"“’%

copolymer—50g 2 JEstaon 6.6~8.5 ppm
+ollA] proton signalo] HEE Ut ILEA}F = ARE
4 sEAVE AR AR E7) anE s EHH
ZutAR o2 okolL u|mE Hr} e ZoF o)=L
Atk &EA]9] A9 8.35~85 ppm Fo]
& oA wEE Iy et g% & &E
SEE(DS)= AEAF F ARge] X2 sEAb] Ql
o] panel 7|EEA Y] HAH| =R 04] Z3H3rH6].
A £ 220 u(GPC)E of8ske] A=t
55 AEYHY] Pt AT thii|(PD)E &
skt S22 DMF grjjof 2bds] gsjrlzl
g3l ZElo] o33t F A4S AAISHITh
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A4/ Zejame} gy Sejain o] EAleES a1
3F%& ), block copolymer-502- oF Al ] Rk o
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0T ~230T {9l ool =YdE sZ47E = A&
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Fig. 3. &5 3&2mMe| 2 ol ==o] Hu(100% i),
1. block copolymer-50; 2. Nafion-115.

S7FrE Ball AR 2m9F AHO] 37|71 AR
AL &Hl5}ict. Block copolymer-502] 5% LA 7+

7} 270 | A LrePkom] Nafion-115 Rt} 3 7
g 310] S WAl olE A A
A T T2 SEAP|S] Fo efEslel, dwa] Al

SFICH9,10].
ol &A= = 100% AJtli5t=olA 30T HE 0T}
A9 2 A 20l wet Ao, I RS
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Table 2. Block copolymer-503} Nafion-1159] &l=8, o]2uds 2 IZ LA
TGA(C)
= ug? DS? Water uptake(%)? IEC (meg/q)
T1 T2
Block 55 47 25 0.61 270 450
copolymer-50
Nafion-115 - 30 0.88 245 330
P ARA  aeH
¥ H-NMRe] HAH S o]-gste] A At
930C oA T
Fig. 4. Block copolymer-502] TM-AFM oJu]z]; 1. 4=3}=]%] 9k block
copolymer-50 oJu]x]; 2. 4=3}% Atef9] block copolymer-50 o]u]X%]
b Fig. 3914 Uitk Alxg B8 aZelme]  4uS molrkn deid gtk @RsS A Zolrt

O RAEEE Syl Aol wet $37t Z7he
&= HlaL, 90T o4 58 mSieme] o] A= gf
= YEHSItE 257} S7he gol9 olsS fIvt
23} o|A|o) e AavE 5] 4wl olA=
=9 Aol dFFe miAv #gd 4= Qlok Egb
SEA)9) SHAQ ol 2EHAH= oG Al &EAt
E9] H'9F SOs9] A& AFs 2gfo] sz Al
Folo] o]Fst7] golsxlth1l]. o] AH X447
9] o]RIYAHE &Y S5 osf FAAEL 74
7] gl et o] WA o)
UL 12].

t}2 Table 29] #|=x3%t block copolymer-5037+
Nafion-1152] gL3} olewshks 18|11 TGA Zt
71t Maldere] ek gy 5L ol
shsele] F719h HBo] 44 ol eAEES F7H
Block copolymer-50Et} =2 o| 23L&

afion S=H3keko] 20% olAkel uf 713k 923t
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N
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UbA] 9|4t block copolymer-502th Nafione] o]-&
o] f£7] wjie] ol &M= E3H Nafiono] -
stk

TEA AR uhe] o] A=A A
& ZgAgo F7|, WAE, 4 72 3y
e A &5 22

=2

A o] o
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4.2 2

H A= £33 bis(4-fluorophenyl)phenyl phos-
phine oxide(sBFPPO) & sl A=nAA8 1EA} A
sidute] gt B4 Bl Bk Ao@M, Hed
mho] B, A Py U A% WIS S
ok R ke A5y Lelumel 254 &
o] & H]LS 50:500.8 dlo] oF 50%9] &E
Sh=(DS) S = B% FEevie] Pel2 Axstgck
e FEus 8 ] 39 BPES S 1A
F Aol mE 24g7]9| Wet U &Eolw(DS)E
SHlsIoith. o F% HAM(TGA)S] 274 53 200T
opge] mezlolH BelmEiuie] Y S
a1, A%t block copolymer-50¢] Nafion-1152t) &
) ePgajo] Sl 212 BRIshglet Eat block
copolymer-502- At ol w9l Aol whap
oleAEREe] o] Z7ke AL Belsklt. ol
SEA9 FHAY 24719 ol2EHAHTE &
Lol F7Iste] ofsto] e g3} oUx|E 2] o
wolghal webekeleh Alxgt AL e uhe] %
H 542 2t AR dAnH(ARM) 9 o|n] x| & wEk
Sro = sRRlstgom, s oA XA Faia
agyd FEo) miA| A S22 It S HerAte]

2 AT 5 Ugek
ZAe| =

B AT ARIEARIAMOTIE 2} gt x)7|4
719UKETEP)©] 2|98 o} S=ast 215 FAIIu )
(No. 20164030201070).
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