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Scheme 1 Copolymerization procedure of sulfonated polyimide
Table 1 The inherent viscosity of SPIs
Polymer SPI-20 SP1-40 SPI-60 SPI-80 SPI-100 SPI-120 SPI-140
7 * dl/g 1.00 0.80 0.77 0.67 0.56 0.47 0.41

# Measured at 25°C in 95% H,S0;  SPI-20 shows the SPI of 20% theoretical sulfonatetion degree the same as the others.
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Table 2 Water uptake swelling degree TEC and stability of the SPIs membranes
Thickness Water Water uptake % W/ W Swelling degree % IEC mmol/g Stability to
Membranes stability oxidation
pm 80°C h 25C 80C 25C 80°C T M h
SPI-20 50 > 1000 11.6 13.4 4.1 4.9 0.30 0.15 9
SPI-40 40 > 1000 13.8 19.0 4.4 6.7 0.59 0.40 73
SPI-60 40 864 15.6 25.2 5.2 7.7 0.88 0.71 46
SPI-80 50 816 19.7 30.3 5.7 9.3 1.15 0.95 13
SPI-100 50 486 23.3 33.6 6.5 11.2 1.42 1.18 11
SPI-120 50 42 27.6 36.2 7.1 12.1 1.67 1.37 7
SPI-140 40 41 28.9 38.2 10.7 13.8 1.92 1.61 5
T Theoretical M Measured
TEC —SO0,H
11
SPIs
IEC 2 IEC 25°C 80C 10.7%
H” 13.8% IEC 1.61 mmol/g Nafion117
Na” IEC = 0.91 mmol/g 35%
[EC =80%
IEC  0.95 mmol/g Nafion117  IEC
0.91 mmol/g .
25°C 80C
2 . 1
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SYNTHESIS AND PROPERTY CHARACTERIZATION OF PHTHALAZINONE-
BASED SULFONATED COPOLYIMIDES

PAN Haiyan LIANG Yongfang LI Jianfeng ZHU Xiuling JIAN Xigao XUAN Genhai
Department of Polymer Science  Dalian University of Technology —Dalian 116012

Abstract A new kind of sulfonated copolyimides SPls with higher hydrolysis stability containing both of
naphthalene and phthalazinone moieties in polymer’ s main chain were successfully synthesized from 4 4'-his 4-
aminophenoxy biphenyl-3 3’-disulfonic acid BAPBDS 1 2-dihydro-2- 4-aminophenyl -4- 4- 4-aminophenoxy
phenyl -phthalazin-1-one  DHPZDA and 1 4 5 8-naphthalenetetracarboxylic dianhydride NTDA  wvia direct
polymerization which are potentially utilized as proton exchange membrane in PEMFC. The obtained sulfonated
polymers SPIs  had high molecular weight with the inherent viscosity ranged from 0.41 to 1.00 dL/g in
concentrated 95%  sulfuric acid when samples varied from 20% to 140% of sulfonation degree. The chemical
structure of the SPIs was carefully characterized by FT-IR and 'H-NMR and the thermo-behavior of copolymers by
thermalgravimeteic analysis TGA was also investigated. The yellow transparent and tough membranes cast from
m-cresel solutions of the SPls were obtained which were utilized to investigate the physicochemical properties of
these new copolymers. The data demonstrated that the membranes had better solubility and hydrolysis stabilities than
the other analogeous SPls.
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