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Quantum Beam Science Research
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ETFE film

Radiation grafting Living polymerization

Highly durable graft Proton conducting grafts

BrBr Br

Br-containing
fluorinated
monomer

γ-rays
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For synthesis of highly durable PEM, 
fluorinated monomers with a bromo group 
(-Br) were grafted into ETFE film by a 
simultaneous grafting method. The subsequent 
living polymerization of styrene proceeded 
from the Br-initiator in the grafts, by means 
of controlling the reaction conditions, such 
as the proportions of the Cu catalyst, 
ligand, and initiator. 
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In oxidation conditions (3% H2O2 aqueous solution, 60 ℃), the 
durability of block-type PEM was 3 times higher than that of ETFE-
graft -PSSA.




