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Fig. 2 The FTIR spectra of S-SPAEK/PVA 85/15 membrane
and S-SPAEK/PVA 85/15 crosslinked composite membrane
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Fig. 3 The TGA curves of PVA, S-SPAEK membranes and S-
SPAEK/PVA crosslinked ( Cr S-P) composite membranes

2.3 S-SPAEK/PVA 3 EEFER MM

ME 4 W B 5 th Al LLE ) S-
SPAEK/PVA 4 4 I Fil S-SPAEK/PVA % Bk i 11y
OS5 A8 A B W A AR FE 2 G Rt 3 T —Fh



1002 (A S S 2013 47
FEER (Y S5 AG , 3K Bl 25 40 WY RE 2 2 A BT A [ B9 03

TR KA [) 25 4 1) 2R 5 W) 22 ) ) 2 . T 58
R 5% 1) TR 45 g 722 ) S 50 DR O S R

O 25 My h A R R B 4. X RS-
X

SPAEK I PVA ) 52 Bk fiE % ik /1> X 48 [a] B () 77

1E.

Fig. 4 The SEM pictures of S-SPAEK/PVA membrane and S-SPAEK/PVA crosslinked composite membrane ( S-P 80/20 and Cr S-P 80/

20): (a) the cross-setion of S-P 80/20, (b) the cross-setion of Cr S-P 80/20, (c¢) the cross-setion of S-P 80/20 and (d) the cross-setion

of Cr S-P 80,20
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Table 1 The analytical data of S-SPAEK membranes and S-SPAEK/PVA crosslinked composite membranes
Water uptake Swelling ratio (L) Swelling ratio (D) Water diffusion 1EC
Samples (%) (%) (%) coefficient (cm?/s) (mmol/g)
25 C 80 C 25 C 80 C 25 C 80 C 80 C 25 C 80 C
S-SPAEK 12.5 29.2 5.9 12.3 6.2 12.9 3.1x10"°8 1.37 1.98
CrS-P 95/5 16.7 37.9 7.2 13.2 7.6 13.8 1.9x107® 1.32 1.82
CrS-P 90/10 13.1 35.5 6.4 11.9 5.9 11. 4 7.2x107° 1.25 1.75
CrS-P 85/15 11.8 31.2 5.1 10. 8 5.3 10. 1 2.9x107° 1.17 1. 64
CrS-P 80/20 9.9 26. 4 4.2 9.7 4.6 9.1 1.9x10°° 1.09 1.56
CrS-P 75/25 7.4 21.1 3.3 8.6 3.5 8.3 1.1x107° 1.03 1.49
CrS-P 70/30 6.1 17.3 2.4 7.5 2.5 7.3 0.4x107° 1.01 1. 41
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Fig. 5 Water desorption of S-SPAEK membranes and S-
SPAEK/PVA crosslinked composite membranes at 80 °C
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PREPARATION AND PROPERTIES OF SULFONATED POLY(ARYL ETHER
KETONE) BEARING PENDANT SULFONIC ACID GROUPS/PVA CROSSLINKED
COMPOSITE MEMBRANES FOR DIRECT METHANOL FUEL CELLS

Jing-mei Xu', Hai-long Cheng', Hong-wei Bai', Chun-li Ren', Zhe Wang'”, Hui-xuan Zhang"
(' School of Chemical Engineering, Changchun University of Technology; Engineering Research Center of
Synthetic Resin and Special Chemical Fiber, Changchun University of Technology, Changchun 130012)
(% Changehun Institute of Applied Chemistry Chinese Academy of Science, Changchun 130022)

Abstract In order to meet the requirements of proton exchange membranes in direct methanol fuel cells
(DMFCs) ,sulfonated poly(aryl ether ketone) bearing pendant sulfonic acid groups/PVA (S-SPAEK/PVA)
crosslinked composite membranes with different contents of PVA are prepared by solution blend method. S-
SPAEK/PVA crosslinked composite membranes are obtained by a heating reaction at 120 “C. FTIR spectra
show that crosslinked structure is formed due to the bonds of C—0—S between the sulfonic acid groups on S-
SPAEK and hydroxyl groups on PVA. The swelling ratio both at length and thickness, water retention capacity
and methanol permeability of S-SPAEK/PVA cross-linked membranes are improved due to the introduction of
PVA. The water diffusion coefficient of the S-SPAEK/PVA (85/15) cross-linked membrane reaches 2.9 x
10 ~° em®/s which is lower than that of pure S-SPAEK membrane (3.1 x 10 "* ¢m’/s) . The methanol diffusion
coefficient values of S-SPAEK/PVA (85/15) cross-linked membranes at 25 °C and 60 °C reach 2.6 x 107’
em’/s and 3.9 x 10 7 em’/s, respectively , which are obviously lower than 8.1 x10 " ¢m’/s and 14.5 x 10’
em’/s of pure S-SPAEK membranes under the same test conditions. It can be obviously seen that the methanol
diffusion coefficient of S-SPAEK/PVA cross-linked membranes decreases with increasing the content of PVA.
Although the proton conductivities of S-SPAEK/PVA (85/15) cross-linked membranes are decreased, they
still reach 0.055 S/cm at 25 °C and 0. 083 S/cm at 80 °C ,respectively. All the results indicate that the S-
SPAEK/PVA (85/15) crosslinked composite membranes are promising as proton exchange membranes for
DMFCs applications.

Keywords Sulfonated poly(aryl ether ketone) , PVA, Crosslinked composite membranes



