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Scheme 1 The structure of SPAEKS copolymers
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Fig. 1 The FTIR spectra of SPAEKS membrane and
SPAEKS/PPy composite membranes
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Fig. 2 The SEM surface morphologies of (a)SPAEKS, (b) SPAEKS/PPy-1, (c¢) SPAEKS/PPy-2, (d) SPAEKS/PPy-3 and cross-

sectional morphology of (e) SPAEKS/PPy-1, (f) SPAEKS/PPy-1
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Fig. 3 The TGA curves of SPAEKS membranes and

SPAEKS/PPy composite membranes
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Table 1 The analytical data of SPAEKS membrane and SPAEKS/PPy composite membranes

Water uptake (% ) Swelling ratio (L) (% ) Swelling ratio (D) (% ) Water diffusion Methanol

Samples coefficient diffusion
20¢ 80°C 20C 80°C 20°C 80°C (em/s) (25%C . /s)
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SPAEKS/PPy-2 21.62 22.52 1.67 2.52 1.59 2.64 5.86 x107° 3.62 x1077
SPAEKS/PPy-3 17.86 18.38 0.75 1.37 0.81 1.43 2.39x107° 1.18 x1077
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Fig. 4 The proton conductivity of SPAEKS membrane and
SPAEKS/PPy composite membranes
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PREPARATION AND PROPERTIES OF SULFONATED
POLY (ARYLE ETHER KETONE SULFONE )S/POLYPYRROLE
COMPOSITE MEMBRANES FOR DIRECT METHANOL FUEL CELLS

WANG Zhe, WU Qinghai, NI Hongzhe, YANG Xin, ZHANG Huixuan

( School of Chemical Engineering, Changchun University of Technology, Engineering Research Center of Synthetic
Resin and Special Chemical Fiber, Changchun University of Technology, Changchun 130012)

Abstract In order to meet the requirement of proton exchange membranes in direct methanol fuel cells
(DMFCs) , sulfonated poly ( aryle ether ketone sulfone ) /polypyrrole ( SPAEKS/PPy) composite membranes
with different contents of PPy were prepared in chemical in situ polymerization by means of ion-dipole
interaction between the sulfonate groups of SPAEKS and imino groups of polypyrrole. The incorporation of
polypyrrole particles into the clusters, which was the transport pathway, could change the morphology of the
SPAEKS matrix. FTIR spectra suggested that the sulfonic acid groups on the copolymer backbone strongly
interacted with amonium groups of PPy. SEM pictures showed that the PPy particles were uniformly distributed
not only in regions near the surface but also in the internal space of the SPAEKS membranes matrix. The

composite membranes showed good thermal stability, low water uptake, low swelling ratio both at length and
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thickness and relatively high proton conductive capability. The methanol diffusion coefficient (1. 18 x 107’
em’/s) of SPAEKS/PPy-3 composite membranes is much lower than that of pure SPAEKS membranes (8. 52
x 10 "em®/s). At the same time , the selectivity increased with increasing the molar ratio between PPy and the
sulfonate groups, meaning that the composite membranes have more impact on the reduction of methanol
diffusion coefficient than that on proton conductivity. The selectivity of SPAEKS/PPy-3 composite membranes
is much higher than that of pure SPAEKS membranes and other composite membranes, which suggests that the
composite membranes with 0. 99 molar ratio between PPy and the sulfonate groups of SPAEKS are promising as
proton exchange membranes for DMFC applications.

Keywords Sulfonated poly ( aryle ether ketone sulfone ), Direct methanol fuel cells, Composite proton

exchange membrane





