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Nanocomposite proton exchange membranes were prepared from sulfonated 
poly(arylene ether ether ketone ketone) (SPAEEKK) and silica nanoparticles 
(silica-OH & silica-SO3H). The polyelectrolyte membranes modified with silica 
nanoparticles show improved thermal stability, suppressed water uptake, and 
decreased methanol permeability. While sulfonated silica nanoparticles (silica- 
SO3H) was employed in modification, the proton conductivity of the resulted 
membrane was higher than that of pristine SPAEEKK membrane and that of 
SPAEEKK/silica-OH nanocomposite membrane, yet with a decrease in its IEC 
value compared with that of pristine SPAEEKK. It is perceived that the ionic 
interaction between the sulfonated silica nanoparticles and the sulfonated 
polymer play an important part on property improvements. To have a better 
understanding, the transport behavior of the nanocomposite proton exchange 
membranes, such as proton transport and methanol permeability, in relation to 
the state of water, chemical morphology in the membrane were investigated and 
understood. Collectively, this study offers great potential for designing 
polyelectrolyte as PEMs in DMFC applications. 
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