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"Fig. 1 Chemical stucture and 'H-NMR spectra of SPEEK
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Fig. 2 FT-IR spectra of samples

a) PWA; b) SPEEK (DS = 0.73 )/PWA composite
membrane ( mass ratio = 1:0.3); ¢) SPEEK (DS =
0.73); d} PEEK
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Fig. 3 Water uptake of sulfonated polyetheretherketone
(SPEEK)/ phosphotungstic acid (PWA) composite membranes
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Fig. 4 Swelling ratio of SPEEK/PWA composite membranes
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Fig. 5 Proton conductivities of SPEEK/PWA composite membranes

with different Mass ratio of PWA to SPEEK

a) SPEEK (DS =0.73}/PWA membranes; b) SPEEK (D5=0.65}/
PWA membranes
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Fig. 6 Proton conductivities of SPEEK (DS =0.73)/
PWA composite membranes in longitudinal and transverse

directions
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Fig. 7 Methanol permeabilities of SPEEK/PWA
composite membranes with different DS and different mass
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STUDIES ON PROTON CONDUCTIVITY AND METHANOL PERMEABILITY
OF SULFONATED POLYETHERETHERKETONE/PHOSPHOTUNGSTIC
ACID COMPOSITE MEMBRANES

XUE Song, YIN Geping
( Department of Applied Chemistry, Harbin Institite of Technology , Harbin 150001}

Abstract Sulfonated polyetheretherketone (SPEEK) with various degree of sulfonation (DS) was prepared by
sulfonation of commercial Victrex® PEEK. The DS was determined using 'H-NMR method. A series of composite
membranes based on SPEEK and phosphotungstic acid (PWA) were prepared by solution casting method . The effects
of the DS and PWA content on water uptake, swelling ratio, proton conductivity and methanol permeability of the
composite membranes were investigated . The proton conductivities of the composite membranes increased with the DS
and the PWA content and reached a highest value of 1.36 x 107* S/cm. (20°C ), which was higher than that of the
Nafion® 117 membrane (1.0 x 10°* S/cm) measured under the same condition. Nearly one order magnitude
difference between conductivities measured in transverse and longitudinal directions was found. Though the methanol
permeability increased upon the addition of PWA, the methanol permeability of the composite membranes was all
lower than that of the Nafion® 117 membrane.

Key words  Sulfonated polyetheretherketone, Phosphotungstic acid, Proton exchange membrane, Methanol
permeability g



