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(57) Abstract: The present invention relates to an ion exchange membrane and an energy storage device comprising same, wherein
the ion exchange membrane comprises: a polymer membrane comprising an ion conductor; and any one ion permeation inhibiting
additive selected from the group consisting of a columnar porous metal oxide, crown ether, a nitrogen-containing cyclic compound, and
a mixture thereof. In the ion exchange membrane, the size of a channel through which ions permeate is limited or an additive capable
of trapping ions is introduced into an ion movement path, so that the permeation of ions is prevented, leading to the improvement of
voltage efficiency and the prevention of deterioration.
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Y27
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HEDA, Edolg, 7hauls, #xdd, AUE:, 53, o] &9 &, dus,
Zebehd, v el g d, vhol vl el d, Wl ol u| b, ojuuhE, v Eed, v &,
S, ddEd, e 2d, 99 g g elEd o R o] Fofxl el A
AEE = of e shhe] Sl S are) shekE e 27h] 9 4 8l
7] o] # A3 10,000 g/mol WA 1,000,000 g/mol ] - % 3¢ —E—x}%}:
7HA 4= AL, vk 8l 100,000 g/mol W] 500,000 g/mol &l &% 3
A g ATk A7) o) A=A o] T3 H Al 100,000 g/mol
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|

A S 7

R A9, f A g Aol o fWal Ut o] ol 4= git) U] o]
AnA o] T 1 2] 500,000 g/mol & Z 3 ah= A, Sl T AT
T Ut
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ek XA X 31 db-g-of] o] A 2T 4

A =2, 47] F4A vhg W97 7] g sha] 225 A E = v E 9l
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sulfone), SDFDPS(sulfonated difluorodiphenyl sulfone), SDCDPK(sulfonated
dichlorodiphenyl ketone), DCDPS(dichlorodiphenyl sulfone),
DFDPS(difluorodiphenyl sulfone or Bis-(4-fluorophenyl)-sulfone) B+
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BP(4,4biphenol) & 2134 % 8 kg A7) 0 =M A 23 4= )

£, 4] A w7 ] B1EI 41 TR el el 5
A7 A4 1‘461—5].0] = D}Fﬂ:jﬂf{_
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A 8k /E-G- A 7] 5= 9ol &2
Sho] EEA[V] o] AL A7) A b w9 o] fibdto] Shefolur|®

2

AU, A7) A g w9l o] ffiddo] stol =E Al 7|0l aL 4] 44
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1. 2, Q Q
L0, U,
bisphenol A 1,3-bis(4-fluorobenzoyl)
benzene
K,CO3

Molecular Weight : 138.21
Potassium carbonate

DMAc (20% solution concentration)
Toluene

o) o)

0 o)
U0 0,000,
X

Phobic oligomer

[227] ) A whE d ool Al E
[228] 3F7] HE-g-2] 49} Fol

H| 2 (4-2F 2 2 3] d)% ¥ (bis(4-fluorophenyl)sulfone)= ¥H4} ZHE (Potassium
carbonate) 2] £ 7] 3}l DMAc/Toluene &-& v & o] &3t 160 °C WA 180 °C
Abolo A 30 AIZF & QF HES- F, A Gl EESI] Aol H IF A2 3
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4,4’-(9-fluorenyliene) bis(4-fluorophenyl)
diphenol sulfone
3.
K,CO;

Potassium carbonate

DMAc (20% solution concentration)
Toluene

3) =3tA ] A=

%}7] AzE A kg g 2 54 v b9l & B ZHE(Potassium
carbonate) 2] £ 4 5}l DMAc/Toluene &8 1) & ©]-&35}lo] 160 °C ] ] 180 °C

AFolofl A 30 Al ZE &<t REG F, A A Frol] EEsto] Aojdl H AF31x a3l
A7l Az A A v ] A S T o] Z R a3 1
3.501 800

4) ol A A o] A%

A7 A2 F3A & vl & 2 2 v ¥h(dichloromethane)ol] 83 A| 71 3 5 1]
Feko] & & 2 < ¥ Ak(chlorosulfonic acid)/DCM £ <4 o]l 53] o] 24 A| 7+
EQF WHESEATE A7 & NS H7 st A a1y S A gl Aol H

(A x4 1-2)
A7) Az 11004 A7) 284 A 2A] NeA] HhE vhe] - A geA] dhe
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HO OH F

4,4'-dihydroxybenzophenone 2,6-difluorobenzonitrile

K,CO;

Molecular Weight : 138.21
Potassium carbonate

DMAc (20% solution concentration)
Toluene

(0]
FQOOQF
CN CN X

Phobic oligomer
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H| 2 (4-2F 2 2 3] d)% ¥ (bis(4-fluorophenyl)sulfone)= ¥H4} ZHE (Potassium
carbonate) 2] £=A)] 3}l DMAC/Toluene & & o] &3}o] 160 °C W #] 180 °C
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bis(4-fluorophenyl)
sulfone
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4,4’-(9-fluorenyliene)
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K> COs5
Potassium carbonate

DMAc (20% solution concentration)
Toluene
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A HEE v o] 1 ) 524 Hl
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o) Az F A e) A5

s J%ﬂi
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5
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Soich ol o), el el £

3 E 24
ol-g-shrt

[255] 2) Al whe gl o] Al £
[256]

5F7] 13l carother's equation &

4,4'-(9-5F 2.9 d gl ) v] 9| = (4,4'-(9-fluorenyliene)diphenol ) 2}
1,3-8] 22(4-F 7
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Ax4 2-1

<] o} 2] 4 (polyamic acid)-& Tl Wl € 32 F-olnto] = o] 83 A A 480 poise 2]
ARG 5 LE A 28Rty Al E WAL & & B0 o] 53k 3, o] &
ek 7| WIS B3 mZo] 207 2 TAAE L Aol 3kVE Ql7ke

WA &2 F5rsto] WALsto] e d w1 A A o g Al skt o)W &9
TH S 1.5 ml/mino] Ak Al 2 EH YAl f A A 9] 18350 °Coll A
AA gl sto] thEAd A A AT 5 40 -39 %) E Azt T

A7 A AA A ANA Zeolv = v wo G HAY T3 6.8
gsm©] A T}

[Alzd 3: T 55 AstE ] A=)

(A z9 3-1)

100 g A Eg) v SR HECTMA) 543 g3} 100 g2 Bl E vE
ot FH(TMA) A8 Aol E 910 %% A 2] 7hH< nukshi A £3tst 9l o).
0.02 yme] YA} A7 & 7HA = 3 7F 3} 2 2] 7H(precipitated hydrated silica)$!
HiSil 25 g& 7] T =l A7Fstdvt. 471 A7 d7be 29k =2
ez =g Holl YL, 95°Ce] F71 Aol A A AA A Z T

A E aLA A= ol Fate] B rakal 59 20l A T 7] Tl A
AZAZ T oo} M, A &L 540 °Cell A 1 A FF A& Foll A st A1

w, 71 Tl A 6 ARt FF sHAaA AT

A7) sty A =S EH A o] 475 mY/go| AL, ¥4l &2 8% (benzene
adsorption capacity, @ 50 torr, 25 °C) ©] 21.5 g/100 gO] At

E5H A A E L] X-A 34 s ¥1S 543 A3 10 A units d-spacing-S
8.842 degrees 2-theta(Cu K-alpha radiation)©] 132, 18 A units d-spacing-& 4.909
degrees 2-theta(Cu K-alpha radiation)©] 1t} 7] A A 2-& 37.8+2.0 A
d-spacing®ll 1 -$- 743 ¥ 25 VER a1, 21.641.0 2 19.241.0 A d-spacing©ll 4]
g v =5 7h

E5 AV A ES "l“‘/]‘ A2} A ] A(TEM) A2 ol A D 3 7] & o]
S7bg o2 wd ¥ a1, oF 39 A2 d g 22 7HA = 574 24} 314 g <]
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A7 A Z2E T3] 5 A3 E 7 F A7 1 amo] 1AL, 0]+ 20 nm
ol AL, FHH] = 1: 1oAY
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