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Sulfonated Polyether sulfone(S-PES)
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The sulfonic acid group expresses ion exchange capacity, hydrophilicity, electrical conductivity, etc., and gives new functions to

existing polymer compounds. Applications: Functional separation membrane(Water treatment membrane, etc.), lon exchange
membrane for redox flow battery, Electrolyte membrane for polymer electrolyte fuel cell
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We developed a new sulfonation method for aromatic polymers and succeeded in achieving both high sulfonation degree and
prevention of molecular weight reduction.
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Typical structural formula of Sulfonated Polyether sulfone(S-PES)
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New Method Conventional-1 Conventional-2
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Sulfonation degree

BFHHFE
Weight—avige molecu%;r weight 130,000 100,000 20,000

30% 9% 30%

S - P ES d I:Iﬁl:l g —15“ An example of S-PES quality

mBEO—Fl An example of S-PES quality

N &R Appearance R BMR Light brown powder

RILREEREE A K Sulfonation degree 30%
EXPYNFE Weight-average molecular weight 130,000

7K 5 Water contents =3%

FREXT— Developmental stage nNAAy rEEFEHF Pilot stage
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Application to water treatment membrane
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S-PES/PES blend hollow fiber membrane module improved fouling
resistance compared to PES membrane.

U7 ElE? Whatis fouling?
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The hydrophobic surface adsorbs organic compounds etc. due to the interaction.
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Organic compounds
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‘ Hydrophobic
interaction
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S-PES/PES blend hollow fiber membrane Air bubble contact angles
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PES membrane 22% 0/10 %
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Fouling resistance test of S-PES/PES blend hollow fiber membrane module
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Typical model foulants (sodium alginate(SA), sodium humate(HA) and bovine serum albumin (BSA)) were used to evaluate the

membrane antifouling properties. The flux decay during fouling process for S-PES/PES membrane module was obviously
suppressed when compared with that for PES membrane module. B:PESE. @:S-PES/PESE
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ﬂ;%*/:-)l«,ﬁ'ﬁiﬁ&ﬁiﬁ Membrane module cleaning method
1% (30 5). @K (10 s) 3%3%E (1 min) @& (30 s) 1000 ppm NaClO , .
Stagel Backflushing(30 s), air flow(10 s) Stagez Backflushing(1 min), air flow(30 s) StageB 1 mM NaOH7K&E#&IC3HRES R

Soaked in 1000 ppm NaClO ,1 mM NaOH for 3 days

H. Matsuyama et al., Ind. Eng. Chem. Res., 2017, 56, 11302-11311
H. Matsuyama et al., Ind. Eng. Chem. Res., 2018 , 57, 4430-4441
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Application to ion exchange membrane for redox flow battery
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S-PES membrane was investigated as ion exchange membranes for vanadium redox s

flow battery (VRFB) applications. The S-PES membrane exhibited good stability and q
high performance. ‘l? Vo O/O
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VRFB is a type of rechargeable flow battery that employs vanadium ions in different oxidation states to \ < ips
store chemical potential energy.
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Membrane durability test in vanadium sulfate solution
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The S-PES membrane had excellent durability properties as same
as perfluoro carbon membrane.
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<H%ﬁﬁ§7\’|‘iﬁ$fﬂﬁéit%§a Membrane durability test> <S-PESJ# S-PES membrane>
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Crossover test

The S-PES membrane exhibited much superior proton/vanadium ion selectivity to
perfluoro carbon membrane.

<7 ARXRF—/N—5{Ex Crossover test>
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Membrane durability Crossover
oo PESIR 1.0 1.1 x 107 cm2/min
eruors carbon mombrans 1.0 4.8 x 107 cm?/mir
o o PEEKR 3.7 1.1 x 106 cm?/min

NUBAR BRI A RT MILICTHEISEER, 7727 %1.08 L7z, Relative comparison in UV-visible absorption spectrum. blank:1.0.
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