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Abstract:  Water  stability of sulfonated copolyimides (SPIs) derived from
1,4,5,8-naphthalenetetracarboxylic = dianhydride =~ (NTDA),  sulfonated  diamines  of
4,4'-bis(4-aminophenoxy)biphenyl-3,3"-disulfonic acid (yBAPBDS) and 2,2-benzidinedisulfonic
acid (BDSA) and nonsulfonated diamines was investigated from viewpoints of mechanical strength,
proton conductivity, weight loss and hydrolysis products eluted into the soaking water. After the
aging in water at 130 °C for 192 h, the BAPBDS-based SPI membranes kept the reasonably high
mechanical properties and proton conductivity with the weight loss and sulfur loss of less than 10 %.
On the other hand, even after 24 h, the BDSA-based one completely lost its mechanical strength
with weight loss of 37 %. The weight loss was due mainly to the elution of hydrolysis product, the
oligomer of NTDA and sulfonated diamine, which did not contain the nonsulfonated diamine
moieties. The branched/crosslinked SPI membranes prepared by incorporating a flexible triamine
kept better mechanical properties.
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Fig.1 Chemical structure of SPIs
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Schem1 Synthesis of sulfonated copolyimide (co-SPI)
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Tablel Properties of NTDA-based SPI membranes before and after aging in water at 130 °C for a given time

$Pls EC [pf mu Time Weight [S[oss  o(0'CmSkm) M §° E° St
(megig) (dL/g) (wt%) (&) 1055 (mol%) Inwater 7T0%R S0%RH (GP) (MPa) (%)

BDSABAPB(UI) 182 33 @ 0 - - - - - 1% & N V
U N W Not measurable Not measurable I

BAPBDSBAPB: 1% 49 8 0 - - 02 13 23 14 ¢ w Vv
¥ o3 75w on 32 1 0»n 58V

% - 12 8 12 41 17 N 62 V

130°C, 100% RH ¥ 1 R w52 - - -V
% - M - - - 1n M 48V

BAPBDSBAPB: 196 20 55 0 s T2 15 M 8 %5 ¥
9 713 81 w3 B o9 128 10y

BAPBDSTAPB 29 - @ 0 - - mm 11 35 0 9 m v
Chemically imidized % 82 62 13 19 38 0% H 15V
92 94 72 14 18 40 091 48 14V

"Measured at 35°C with 0.5/dL solution in m-Cresol, ‘At r.. ‘Young's modulus. Stress at break. break. “Elongation at break.
"The membrane status: I: membrane broke into smal pieces; V: membrane remained intact after bending at 180 degree and geting back.
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Fig.2 NMR spectra of dissolved components for SPI membranes after soaking in water at 130°C
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