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Abstract >> CL-SPEEK/Cs-TPA/CeO, composite membrane was prepared for polymer electrolyte membrane water
electrolysis (PEMWE). In order to improve the electrochemical, mechanical, durabilities and electrocatalytic

characteristics, engineering plastic of polyether ether ketone (PEEK) as polymer matrix was sulfonated and the
organic-inorganic blend composite membranes was prepared by loading cesium-substituted tungstophosphoric acid
(Cs-TPA) by titration method with cross-linking agent contents of 0.01mL. Ceria (CeO,) was used to scavenge

free radicals which attack the membrane in the PEMWE circumstance and to increase the duration of the membrane.
In conclusion, CL-SPEEK/Cs1)-TPA/Ceria 1% membrane showed the optimum results such as 0.119 S/cm at 80°C

of proton conductivity and 62MPa of tensile strength.
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A3h, Cs(x)-TPA(Cs -substituted TPA), Ceria(Cerium(IV) oxide, A|2]o}), Titration method
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[ Cs,H; ,PW1,04, by titration method

Fig. 1 Preparation of the CsxHs.<PW12040 by a titration method
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Loading of the Cs,H; ,PW ;0.9 on Ceria

Fig. 2 Preparation procedure of the loading of the CsxHz.PWi2040
on Ceria
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Fig. 3 Schematic preparation procedure of polymer electrolyte
membrane of CL-SPEEK/Cs-TPA/Ceria membranes
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Fig. 5 FT-IR spectroscopy of CL-SPEEK/TPA, CL-SPEEK/
Cs-TPA, CL-SPEEK/Cs-TPA(imm.)/Ceria and CL-SPEEK/
Cs-TPA(tit.)/Ceria membranes
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Fig. 6 TGA Data of CL-SPEEK/TPA, CL-SPEEK/Cs(1)-TPA
and CL-SPEEK/Cs-TPA/Ceria(1%) membrane
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Table 1 Bleeding out of TPA in accordance with various
membranes

Properties| TPA in |Bleeding out|Bleeding out
Sample membrane[g] | of TPA [g] |of TPA [%]
SPEEK/TPA 0.0688 0.0069 10.07
SPEEK/Cs-TPA 0.1014 0.0031 3.18
SPEEK/Cs1-TPA/
Ceria(1%) 0.1090 0.0134 12.33
SPEEK/CS(Z)—TPA/
Ceria(1%) 0.0905 0.0083 9.18
SPEEK/CS(3)—TPA/
Ceria(1%) 0.1091 0.0074 6.79
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Fig. 10 Oxidative stability of CL-SPEEK/TPA, CL-SPEEK/
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Ceria(1%) membranes by Fenton test (x=1, 2, 3)
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