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2 2k 714 2EAQ sulfonated PEEK (sPEEK)$} 7}l A (cross-linking reagent) 4,4'-ethyldianiline (EdAn), 1 ZE
Al(grafting reagent) 2-phenylethylamine (PEA)S &1l dimethylacetamide (DMAc)ol =o] fu]SdH-& o] &3te] A s}
Atk o3} ¥h-&(imination)? %-E3k(sulfonation) 8 AX HF o] w32 cross-linked and grafted sPEEK (CG-
sPEEK)ZH& A|Z3t3 T FT-IR #4& &3 £E3F 9 0|93} ik 7g AT 4 QI3 Proton conductivity?t water
uptake, volume changeE Z73te] 4831 Nafionl159 HIWFOEHN o]2ueuto A &8rtsAS Hrlatith
A Z¥ CG-sPEEK®9] proton conductivity (0.17 S/cm) %] Nafionl15 (0.10 S/cm) Bt} $531A YR} o] 2nlgtdto
249 Z87MsAS BoFAT Ogvt =& water uptake (130%)= CG-sPEEK] A& A S M AA 2 Hav}
Atk

Abstract: A nascent membrane was prepared by using the solution evaporation method with a solution of sPEEK,
EdAn (cross-linking reagent), and PEA (grafting reagent) in DMAc. Then, after the imination and sulfonation process the
cross-linked and grafted ion-exchange membrane, CG-sPEEK, was obtained. The sulfonation and imination reactions were
confirmed by FTIR analysis. In order to evaluate the possibility of prepared membrane for the use of an ion-exchange
membrane in PEMFC, proton conductivity, water uptake and volume change were measured and compared with a
commercial membrane, Nafion 115. It was revealed that since the proton conductivity (0.17 S/cm) of prepared membrane
were much higher than those of Nafion 115 (0.10 S/cm) the prepared membrane could be used for the ion-exchange
membrane in PEMFC. However, the high water uptake (130%) of CG-sPEEK should be reduced for the dimension
stability.
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Fig. 1. Schematic diagram of the preparation reactions for
CG-sPEEK.
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B4 o FofdlA= tAIE Nafiond frARE T2

€ 7HE ol A7 HAA, 58 okl A= pol-
yvinylidene fluoride (PVdF), polytetrafluoroethylene
(PTFE)S 2] t+34 ool Nafion, polystyrene (PS) 52
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(PBI), polyimide (PI), polyetherketone (PEK), poly-
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Fig. 2. Proton conductivity measurement cell.
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Fig. 3. FT-IR spectra of prepared membranes; (a) SPEEK
before imination (b) CG-sPEEK, imination at pH 4 and
room temp. (c¢) CG-sPEEK, imination at pH 4 and 70°C
(d) CG-sPEEK, imination at pH 5 and room temp. (¢) CG-
sPEEK, imination at pH 5 and 70°C.
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Fig. 4. Proton conductivity of CG-sPEEK with various sul-
furic acid concentration and sulfonation time; (a) 6 hour,
(b) 24 hour.
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Fig. S. Proton conductivity with various sulfonation time.
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Fig. 6. Proton conductivity with various temperature.
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Fig. 7. Water uptake and volume change of CG-sPEEK
membrane at 40°C; (a) water uptake, (b) volume change.
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