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Fig. 1 SEM micrographs of blend membranes (a) M(4/6)in plane direction, (b) M(5/5)in plane direction, (¢) M(4/6) in section

direction, (d) M(5/5)in section direction
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RESR 7. AR 1 ik vl LUE Y, & A K
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Table 1 Properties of blend membranes

IEC (meq/g) Dimensional Change

WU (%) A SU (% )  Proton Conductivity® (mS/cm)

Code 30C 80°C 130C 50% 70%
Cal.® Titr.? 30C  80°C 30C 30C 60C In water

Al A, Al A, Al A, RH RH
M(4/6) 1.97 1.75 0.08 0.25 0.09 0.30 0.30 1.14 67 76 18.9 55 57 6.2 26 159
M(5/5) 1.98 1.78 0.10 0.26 0.11 0.35 0.44 1.26 69 80 19.4 70 75 6.8 27 141
M(6/4) 2.00 1.82 0.11 0.30 0.12 0.41 0.76 1.80 70 84 19.4 81 85 5.6 30 153
M(7/3) 2.02 1.93 0.13 0.36 0.14 0.48 0.83 1.91 75 91 20.6 86 93 5.7 29 141
M(10/0) 2.08 1.96 0.17 0.18 0.20 0.42 s sd 68 92 18.2 st sd 9.9 35 169
M(0/10) 1.89 1.78 0.07 0.23 0.09 0.28 0.15 0.47 65 74 19.1 45 48 5.0 26 127
Nafionl12 0.91 0.89 0.11 0.10 0.12 0.15 —° —° 33 42 20. 1 122 192 22.9 48 139

“Calculated from the feed molar ratio of SPAES to SPI; ” Determined by a titration method; ¢ At 60°C ; ¢ Dissolved or unable to measure due to

brittleness; ¢ Not measured
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Fig. 2 TGA curves of membranes
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Table 2 The hydrolytic stability of blend membranes®

Cod M M M M M M
oae

(4/6) (5/5) (6/4) (7/3) (10/0) (0/10)
Toughness ~ V \ \Y v d’ \

2130°C ,200 h in water; "130°C ,24 h in water and extremely swelling

22 i3I T SPAES/SPI & 4 I (1) /K fi K
EMEBAE. 4l SPAES i M(10/0) #£ 130°C 7K
Rif124 h 5 WEEK. W5 SPLE &R, AR
G AR 130°C K 2k 200 h j5 5 RA B 1Y )
SEUREE R AR E] T IV L.

2.7 HlimtEsE

K3 R 15 G B K ARy L3 Nafionl 12
JEERR R -1 A8 th 2. INIEIH AT LR ITA 6
FRE 1 A QA S R T 2241 4 2 18 ) T 41 SPAES il
4fi SPI 2 1], e R4 R G WL 2R G, &
13 7R 3 K F Nafion12 R4 4% FGASE it Fll
KN 7 LA KRE N o W 284 107 7. 3 1k B &2 5 i LA
Lt Nafion112 FEIAE R AL PERE, [RIBT &2 5 197
O RS A AL VA 3 BB , A o5 — A~ J7 T
WESCIE R TAHAMARIF B SRR, i 2 G
rh SPL & 5 (1S i, JI6E 14 A% QAR B R B K ) 3%
Hra o, i in, M(6/4) ,M(5/5) Fl M(4/6) (1%
[CHEE 3 1.3 GPa,1.4 GPa fi1 1.5 GPa, E1]
B S 7757 5 & 64 MPa,72 MPa #1179 MPa, I
Nafion112 (1) [ AR £ Fl 5 KN 7 43900 4 0. 24
GPa #1140 MPa.
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Fig. 3 Tensile stress-strain curves of membranes
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Fig. 4 Proton conductivity of blend membranes
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PREPARATION AND PROPERTIES OF SULFONATED POLY (ARYLENE ETHER
SULFONE )/SULFONATED POLYIMIDE BLEND PROTON EXCHANGE MEMBRANES

BI Huiping', WANG Jiali', CHEN Shouwen', HU Zhaoxia',
Gao Zhilin' , ZHANG Xuan', WANG Lianjun', OKAMOTO Kenichi’
("' Chemical Engineering School, Nanjing University of Science and Technology, Nanjing 210094 )
(* Graduate School of Science and Engineering, Yamaguchi University, Ube Japan 755-8611)

Abstract A series of sulfonated poly(arylene ether sulfone ) /sulfonated polyimide ( SPAES/SPT) blend proton
exchange membranes were prepared by solution casting method. The SEM results showed that no phase
separation was found in the blend membranes, which indicated good miscibility between the two polymers. With
the introduction of SPI, the blend membranes showed much higher stability in pure methanol than the
corresponding SPAES membrane. The much lower methanol uptake of the blend membranes compared to that of
Nafion 112 suggested the lower methanol permeability in the formers. The thermal stability of the blend
membranes was similar with their pristine ones, and the desulfonation temperatures were above 290°C. The
blend membranes displayed much higher dimensional stability than the corresponding SPAES membrane. After
aging at 130°C for 200 h, the blend membranes maintained good mechanical properties, while the SPAES
membrane was dissolved in the water. As a composite of two sulfonated polymers, the blend membranes
maintained a high level of ion exchange capacity (IEC) and showed high proton conductivity. They displayed
comparable proton conductivity with Nafion 112 at 80% relative humidity ( RH), and higher proton
conductivity than that of Nafion 112 in water.

Keywords  Blend proton exchange membrane, Sulfonated poly(arylene ether sulfone), Sulfonated
polyimide, Fuel cell





