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SPEEK/Cs-TSiA Composite Membranes with Ceria Contents
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Abstract >> The engineering plastic of sulfonated polyether ether ketone (SPEEK) as a polymer matrix has been
developed in this lab to replace Nafion, solid polymer electrolytes of perfluorosulfonic acid membrane which has
several flaws such as high cost, and limited operational temperature above 80°C. The SPEEK was prepared in the
sulfonation reaction of polyether ether ketone (PEEK). The organic-inorganic blended composite membranes were
prepared by sol-gel casting method with loading the highly dispersed ceria and cesium-substituted tungstosilicic
acid (Cs-TSiA) with cross-linking agent contents of 0.01 mL. In conclusion, CL-SPEEK/Cs-TSiA/ceria 1% membrane
showed the optimum results such as 0.1882 S/cm of proton conductivity at 80°C, and 99.61 MPa of tensile strength

which were better than Nafion 117 membrane.
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Fig. 2 FT-IR spectroscopy of CL-SPEEK/TSIA, CL-SPEEK/
Cs-TSIiA and CL-SPEEK/Cs-TSiA/Ceria membranes
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Fig. 6 Tensile strength and Elongation of CL-SPEEK/Cs-
TSIiA and CL-SPEEK/Cs-TSiA/Ceria membranes
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Table 1 Bleeding out of TSIA of CL-SPEEK/TSIA, CL-SPEEK/
Cs-TSIiA and CL-SPEEK/Cs-TSiA/ Ceria membranes

Rt
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Sample membrane [g] | of TSiA [g] |of TSiA [%]
SPEEK/TSIiA 0.0878 0.0825 93.99
SPEEK/Cs-TSiA 0.1085 0.0055 5.11
SPEEK/Cs-TSiA/
Ceria 0.5% 0.0811 0.0145 17.97
SPEEK/CS-TSIAT |4 0013 0.0345 37.84
Ceria 1%
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Ceria 2% 0.0796 0.0224 22.96
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Fig. 7 Oxidation durability of CL-SPEEK/Cs-TSiA, CL-SPEEK/
Cs-TSiA and CL-SPEEK/Cs-TSiA/Ceria membranes
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