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Abstract Composite membranes were prepared by the solution casting method from sulfonated
poly(etheretherketone)(sPEEK) and imidazole and phosphotungstic acid(PWA) to enhance the electrolytic properties
of the membrane. TGA measurements showed that physical crosslinking due to acid-base interactions improved the
thermal resistance to the desulfonation of sulfonic acid groups of the composite membrane and the addition of PWA
enhanced the resistance to thermal decomposition of the composite membrane. The acid-base interaction decreased
the water uptake, proton conductivity and methanol permeability of the sPEEK/imidazole composite membranes. The
addition of PWA increased the proton conductivities while it decreased the water uptake and methanol permeability
of sPEEK/imidazole/PWA composite membranes. Therefore, the selectivity of the composite membranes was
enhanced by the addition of PWA.

Keywords : physical crosslinking, electrolyte, composite membrane, imidazole, sSPEEK

1. M2 ASEE AT dUAYLZE 4, HIAUA,

AU 55 5 4 Atk d8ARAE F42E UYL

FAZIFRH RS A2k gAe] Slste] mE 2 Abgela dkae) weAA H7lUAE Akehe |
T7hEC] olbstehAa wMiES HAH R SN ASE AR|o|n ueHA Fo] QLHEAS HEA A G
278k Utk ojatsleka MlE S Folv W 7IE o nEATNS ASEE Aless uRA4AEd 84
o] SPAR AHES SoI7u SRS dAE = 91 A(polymer electrolyte membrane fuel cell, PEMFC)&=
= A4, dANUAE Wdste] AHEstE elth 34 548 Aoy Fulg 71719 oux| Yo Algo] 7}

FI

B ATE 20139 et w AT Adoer P dEUh
Correspondlng Author : Sae-Joong Oh(Sun-Moon University)
Tel: +82-41-530-2374 email: sjoh@sunmoon.ac.kr

Received October 19, 2015 Revised (1st December 10, 2015, 2nd December 24, 2015, 3rd December 30, 2015)
Accepted January 5, 2016 Published January 31, 2016

433



S| Eerel=EA A7d ALs, 2016

T3] o] ek B $HIS wolgiti1-3].
PEMFC®] 38410 2= Nafiono] & o] g5 o]

$ith. Nafion B4 AEAEA G4, 3184 A
| Holual ol 2d s
FEAS 7L SiTk

weksol gk &

FA(direct methanol fuel cell, DMFC)°ll
AR o] oA A Hrh4,5]. T Nafion}
0T olge] 2kolM= Fiol2d=Rrt 543
Aate wARE 7ML ek o]2] g Nafion™HS o
1571 918Fe]  poly  (etheretherketone)(PEEK),
polybenzimidazole (PBI) 5] ©3}47) y}z}m L
ghefell thk A7t wol I3 s o] $iri6-9]. Ol
A7 BRANEL AUHOR G o] 2%

7] 918t ”L/] ”‘4i§}(sulfonat10n)~

[

(proton conductivity)7} $-
131} Nafion 7FA 0] v
Hw7t 27] vl Agve
o]-g-g

4
o

E

Mo ot o ki
oo _‘0 r-& m_hj

= Fho)

N
I~

2

e
TE o] 2HE

(crosslinking) S ©]

= o] gol AHgE 2

th. &2 % (covalent bonding)S
wo] AA AE F S
24 5 oy 7t ofgk uhe] <l
"é(ﬂexlblllty)ol A FZAE] wiel we] w1l
ol dojutAl ¥ whebs ko] FE# Q1 o] gol A
S WA "o o]dl] wksle] o] &7 3(ionic bonding)©]Lt
243N hydrogen bonding)S ©]-83= &84 7l
2h(physical crosslinking)[11,12]-2 2] -1 (flexibility) =
A FEATNA] FOHA L T 7AA s FoiAl
Z 5tk & 51 A (acidic)S @ LRl 7]
A(basicys ¥ ILEAE EFEHE o] 2ATE FEE
013} — oA & A-17] 4528 (acid-base interaction)
H:} Kerres'5[9]-> sPEEK ¢} PBIS £33}
TS Azt sPEEKS] A Ksulfonic acid)
)‘— /K]-/H o]L PBIQ] NH X]—_Q_7]_E_ 057]/\3
"7%1}% S o] 243t o3t
AREE F7H71A Hot

7]-110] A &Eslal gfskA erA Aol
EEKZ Asfdute] 7| EREAR ALg-5la 2o
FIA717] 918kl PEEKOl f71= %
7¥eto] ERpehs Alxstad @k fU1ER

T H 1=

19 r.‘&

45

Z

¢

rlr %ﬂ

434

A71’d< 7K imidazole AH8-3ke] sPEEK S} o]
gho] o8t 71w ATS fEE, FU)ERE o] eARE
7} =2 phosphotungstic acid(PWA)E A}-8-3to] E-ghdt
& AzstaAt geh Eja Az Eike] ek
&, GEAEA, vEhE FAE, oRHAEETY 548
ZAbete] o] W71, Eejsleld BAS A7
gt
2, H¥

2.1 Az

2 AFE F337] 9lste] PEEK 450PF (Victrex,
B2 39,200), imidazole(CsHaNa, 99%), PWA(H;PO
4+ 12WO0; * nH,0, 99%, Aldrich), S4H(H,SOs, 98%,
Hgshss ARetlon Sz dimethylsulfoxide
(DMSO, (CH;),S0, 99.5%, tA3shS ARgstolch
PEEKS} PWAE ARE Aol 70Tl A 12417H5¢ A%
AlA AHEEReH o2 SRMEES HAE flo] Hl=Z
AHE-3H T

2.2 PEEKQ| MZ35}
PEEKQ] HE3= Zaidi[13]9l] 9

I

o

-

O

i A
WS ALgatsitt. WA PEEK Y
oF AZA|Z] TFS Ak &3A

to

=
%

e Moo g nE
o o = do

i 2

=

o

\
[z
Iz
ol
on
£

Py
N

o

ml

115'—5&%% o]g-3le] 70Tl A 2441315
F2of| Al B3] sPEEKS] A3} (DS, degree
of sulfonatlon)b 2 A (titration) = o]-&-3le] 433

HA sPEEKZE 0.5M FAFSFUE H(NaOH) &40l 24/\]

et AEAR

ful

A
[e)

Mgk =9 thE 0.5M FAKHC) §9S o] &-38lo] 2
& Aok

2.3 Sgate| M=

B3RS Alzsl] $i8fe] &l (solution casting
method)S ©]-&3}3ck WA sSPEEKS DMSO00l &84 7
10717 o] WHkAlA 5-10% S48 wEdh aga



geld uage

o-83 sPEEK A3 dute] S4of udt d+

(5%5cm) flofl &

ARHESE 2N e £

ful

~1
(=)
[}
=
N
X

g

Sh=&(water uptake), W

W: I/I/;L’(Zt — ry

W

2
|.|'|

Fo[27%
o] 27 =% (proton conductivity) & A&
AAH~EFA| (fuel cell test station, Model P1004,
P&P Energy Tech, Korea)S ©]-8-3fo] Z743I5ith o]
SAEE A(cel) 4709 W5 M (platinum wire) A=
o= ooz glov (74 A= Abole] A= lem) A
SAtolell B3t Al g5 dAgte] o] H s S5t
Ak 53 AZGBemx3em)E AHESE7] Aol 244)71

5
Fok R5e g2 the AHESHATh AC AvEI

@l o

al
l
=

=

435

A& 42Hz-2MHz H9 oA S=3(amplitude of 1v A

sto] mko] Agks Stk 1Ela Hihute] o]
EEE O A& o]§ste] Alklelsl
L 5
=" 2
o, o 2o o] RHELE, L we] T, r& 2o A
&, At o] g S ek
@ HE2 Eute
Membrane
|
(Feed) ? (Permeate)
Methanol / Water
Water ?

Fig. 1. Schematic diagram of the methanol permeation
system

7ro.

2goe F e

et ok vlekgo] FHEE Fig 13 e

3 SakA(diffusion cell)S o]-g-38ke] Z43slgic). ke
T3 (feed side)9} FI-(permeation side)A}o]
o Axate] SFRZR A H oM, Ho| FAHHAL
3.19cm’0] L FoPte] Hul= oF 40em’ % SHoivk A9
W cellell #hs A3 b
2M B9 vgg 8-

= A&t

L

el

)
>

=
=

=
T

sy
o )

B e A= T M

] 30CE 4A3H

Aetaitt. FaIgoA] B W)
PORAPAK Q Z ¥ % TCD(thermal conductivity)”}
25 GC (gas chromatography)Z ©]-&3}o] 7|4
SAstH o HghEe] Tk (permeability) =
Hehg o] 7|7 2RE thg Ao oste] A

N

E}

=

£

3)



S| Eerel=EA A7d ALs, 2016

FRRE FE, Vot T

CO(tt) & FE718715

M

20 -

sPEEK/imidazole/PWA (w/w/w)
100/0 /0

- 90/10/0

80/20/0

90/10/10 <
90/20/10 AN

Weight loss (%)

40 |

-60

100 200 300 400 500 600

0

Temperature ("C)

Fig. 2. TGA curves of sPEEK/imidazole and
sPEEK/imidazole/PWA composite membranes
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