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Synthesis and Characterization of Multi-Block Sulfonated Poly
(Arylene Ether Sulfone) Polymer Membrane with Different
Hydrophilic Moieties for PEMFC
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Abstract : Multi-block sulfonated poly(arylene ether sulfone) (SPAES) copolymer was synthe-
sized via nucleophilic aromatic substitution reaction for proton exchange membrane fuel cell
application. After synthesizing the hydrophilic and hydrophobic precursor oligomers having dif-
ferent end-groups (F-terminated or OH-terminated), the effect of end group on the molecular
weight was investigated. Hydrophilic oligomers with hydroquinone showed better performance
as fuel cell membranes. SPAES membranes showed comparable proton conductivity to that of
Nafion at 80°C and above 70% RH. In particular, SPAES 9 with hydroquinone showed higher
proton conductivity than SPAES 10 in the whole RH range studied. Increased local concen-
tration of sulfonic acids within hydrophilic block might develop the hydrophilic-hydrophobic
phase separation in the block copolymers.

Keywords : Multi-block copolymer, Polymer electrolyte membrane fuel cell, Sulfonated poly
(arylene ether sulfone)
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Scheme 1. Direct condensation of multi-block SPAES via oligomeric precursors.
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Fig. 1. '"H NMR spectra of F- and OH-terminated
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Table 1. Physical properties of multi-block SPAES

X10Y10
X Molecular
Expected Experimental )
Weight
/ /o) \%y
(meq/g)  (meq/g) (kDa) (kDa)
SPAES 7 1.71 1.60 66 164
Method 1
SPAES 8 1.80 1.70 82 194
SPAES 9 1.94 1.90 162 365
Method 2
SPAES 10  1.90 1.85 134 449
9 Obtained from back titration.

b Determined by GPC (0.05M LiBr)
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