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Synthesis and Characterization of Sulfonated Poly (Arylene ether
Sulfone) Multi-Block Copolymer for PEMFC Application

JINJU AHN"?, YOUNG-WOO CHOI"?, TAE-HYUN YANG', CHANG-SOO KIM', BYUNGCHAN BAE"?"
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*Renewable Energy Engineering, University of Science & Technology (UST), 217, Gajeong, Yuseong, Daejeon, Korea

Abstract >> Multi-block sulfonated poly (arylene ether sulfone) (SPES) membranes were synthesized by post-sulfonation
and its properties characterized. Two types of oligomers, F-terminated and OH-terminated telechelic oligomers,
were synthesized by controlling the feed ratio of dihydroxyl- and difluoro-monomers. Their number of repeating
unit (X and Y) was analyzed by GPC and '"H NMR. Copolymerization with F-terminated and OH-terminated
telechelic oligomers via nucleophilic aromatic substitution, gave high-molecular-weight multi-block PESs. Each block
length was controlled to have different values with X5Y10, X10Y10, X20Y10 and X20Y20. Successful polymerization
and its successful sulfonation was confirmed by GPC and 'H NMR. RH dependence of proton conductivity of
multi-block SPES membranes was comparable to that of Nafion 212 at high RH conditions.
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Scheme 1 Synthetic procedure of precursor for hydrophobic
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Scheme 3 Synthesis and sulfonation of block copolymer via oligomer coupling reaction
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Fig. 1 'H NMR spectra and chemical structures of (a)
hydrophobic and (b) hydrophilic oligomeric precursors
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Fig. 2 GPC profiles of X20, Y20, X20Y20 and sulfonated
X20Y20 SPES multi-block copolymer
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Table 1 Physical properties of 3 and 4 multi-block SPES copolymers and their membranes

Molecular weight (kDa)’
SPES (4) IEgar(fne;Z(/ig)a ];:Eger(igzg/t;b Wate(ru/;p take Before sulfonation After sulfonation
Mn Mw Mn Mw
X5Y10 2.72 2.55 199 174 423 289 814
X10Y10 2.18 2.09 94 99 300 199 290
X10Y20 2.84 2.61 352 162 263 253 536
X20Y20 227 1.94 190 196 308 268 543

* Supposed to be 100% sulfonation,

Aol Asts] =&3

>> gmes g

® Obtained from back-titration,

¢ Determined by GPC (0.05M LiBr + DMF).
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Fig. 3 "H NMR spectra and chemical structures of (a) before
and (b) after sulfonation of polymer 3
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Fig. 5 TEM images of lead-ion exchanged (a) Nafion, (b)
random SPE (IEC = 2.0 meq/g) (c) X10Y10, (d) X20Y20,
(e) X5Y10, and (f) X10Y20, respectively
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