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ABSTRACT

In order to improve the electrochemical, mechanical and electrocatalytic characteristics, engineering
plastic of polyether ether ketone (PEEK) as polymer matrix was sulfonated (SPEEK) and the organic-
inorganic blend composite membranes has been prepared by loading heteropoly acids (HPAs), including
tungstophosphoric acid (TPA), molybdophosphoric acid (MoPA), and tungstosilicic acid (TSiA). And then
these were covalently cross-linked (CL-SPEEK/HPA) as the electrolyte and MEA of polymer electrolyte
membrane electrolysis (PEME). As a result, the optimum reaction conditions of CL-SPEEK/HPA was est-
ablished and the electrochemical characteristics such as ion conductivity (0) were in the order of magnitude:
CL-SPEEK /TPA30 (0 = 0.128 S/cm’) < /MoPA40 (0 = 0.14 S/cm’") < /TSiA30 (0 = 0.22 S/em™) at 80
C, and mechanical characterisitics such as tensile strength: CL-SPEEK /TSiA30 = /MoPA40 < /TPA30.
Consequently, in regards of above characterisitics and oxidation durability, the CL-SPEEK/TPA30 exhibited
a better performance in PEME than the others, but CL-SPEEK/MoPA40 showed the best electrocatalytic
activity of cell voltage 1.71 V among the composite membranes. The dual effect of higher proton conduc-
tivity and electrocatalytic activity with the addition of HPAs, causes a synergy effect.
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Table 1 The Physical and electrochemical properties of Nafion
117 and hydrocarbon polymer membranes prepared
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Fig. 10 Stress-strain curves of covalently cross-linked CL-SPEEK/
MoPA membranes in accordance with MoPA contents

Table 2 Cell voltage and voltage efficiencies of Pt/Nafion/Pt
and Pt/CL-SPEEK-HPA/Pt-Ru composite electrodes at optimum
conditions for water electrolysis
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