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Preparation and characterization of novel sulfonated
polyimide proton conductive membrane

SHANG Yuming, XIE Xiaofeng, LIU Yang, XU Jingming, MAO Zongqiang
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract; Proton conductive membrane plays a decisive role in polymer electrolyte membrane fuel cell
systems. To prepare polymer electrolyte membranes for direct methanol fuel cell (DMFC), a series of
novel sulfonated polyimides (SPI) were synthesized from sulfonated diamine, 2,5-bis (4-aminophenoxy)
benzene sulfonic acid (S-TBDA) with 3,3',4,4'- benzophenone tetracarboxylic dianhydride (BTDA) and
non-sulfonated diamine (ODA) wia direct polymerization in this study. The sulfonation degree of the
polymers was controlled by changing the molar ratio of the monomers. The obtained SPI membrane was
then characterized with FTIR and the influence of sulfonation degree on proton conductivity, methanol
permeability and other properties were investigated. With the increase of sulfonation degree, the proton
conductivity and methanol permeability increased gradually. The proton conductivity of the SPI
membranes ranged from 3. 9X10 " t0 3. 4X10 % S« cm ! and the methanol permeability was less than 1 X
1

1077 ecm® ¢ s7'. The experiment result indicated the potential of such proton conductive membrane for fuel

cell applications.
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Fig. 1 Synthesis of sulfonated polyimide
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Fig. 2 FTIR spectrum of SPI

2.2 SPIMRFESE, RARS5REETR
Bl 3 s SPT B IR 11 25 (o) Mk

K (water uptake) BEMEILE (SD) 28 1k #,
YERRE LG, FE R AR 45 F T 4S T Nafion 117 (93X
PITPERE. T LA 324 R 5 Yy i AL B iy, s
FAE SRR/, IR EE Sy 2006 () SPT L i 1%
TR N 3.9X107° S e em 'y BRI 52 5 T
T FRBHI K, R BB o-SD M &2
Gz MEEALE BT 50X, o SD i & ARRE, B
TAL ARG KGR B P . SPT Y I K 3% B fid
PO BE 1) A8 Al B 3 5 5 115 S R 2R TERA AL BE AR
INf, water uptake-SD M1 £% F TF 2248 . 4 Ak B ik
| —ERE (50%) WP ET.

0.10

0.09 water uptake of Nafion] 35
0.08 === oo S Nafion 20
T 0.07 258

0.06 E
o 20 %
o 0.05 g
8004t » & . /- 15 3
« water upt B
0.03 waerupae/, 10 &
0.02 . e S

001} e——e " 5

oLz 0

20 40 60 80 100
SD/%

Fig. 3 Proton conductivity and water uptake

of SPI with different SD
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Fig. 4 MeOH permeability of SPI with different SD
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Table 1 Tensile strength, swelling degree and

water stability of SPI

Sufonated Tensile Swelling
Sample degree strength degree Wa'tel‘r

/Yi(moD  /MPa /% stability
SPI-1 20 71. 4 2.4 112 h
SPI-2 33 64. 2 6.3 41 h
SPI-3 50 60. 1 9.8 15 h
SPI-4 66 61.3 11.2 4 h
SPI-5 100 57.1 12.6 5 min
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