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Nanoparticles
functionalisation

Commercial CeO, NPs (25nm diameter)
were decorated with different organosilanes.
Here below are reported the reaction conditions.

-OH groups on the surface of
CeO, NPs, needed for the

physico-chemical and functional properties are concerned.
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Aquivion®-based nanocomposite proton exchange membranes containing
perfluoroalkylic decorated cerium oxide nanoparticles as radical scavengers

" Fine d‘ihsperéion of nanometric,
~ functionalised CeO, NPs

Wl Aq+PF10

SEM images show a uniform distribution of CeO, NPs both in- and trough-plane, clusters can also be seen; however, sub-micrometric particles are also visible.

Physicochemical characterization
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the polymeric matrix of radical species, happened in most nanocomposite membranes.

Functional characterization
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¢ Aquivion®+ CeO,+SiF > Aq+F Water management measurements show a lower S.R. in In plane protonic conductivity is
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' Conclusion & further prospects
We have successfully decorated the surface of commercial nanoparticles of cerium oxide with different organosilanes, as proved by TGA analysis, four of which
Substance | Amount [%]J‘ carry fluorinated moieties to improve the compatibility with the polymer. With those, we fabricated 7 Aquivion®-based membranes, six of which are nanocomposite,
Aquivion® 19.8 . : . . : - : : :
qt =0 / loaded with 4-5% radical scavenger. The dispersion of filler proved to be homogeneous, and the PEMs are more resilient to the attack of radical species, particularly
ater
1-propanol 548 / the ones decorated with the longer perfluorinated chains. All nanocomposite samples also suffer from a lower S.R., especially at higher temperature, when compared to
DMSO,, 4,5/ pure Aquivion® membranes, while absorbing a similar amount of water and achieving values of conductivity comparable to pure Aquivion®. Once again, this is

Acknowledgments

RM é NE This work was carried out within PERMANENT project - RSH2A
& ~ 000012 - funded by Italian MASE Ministry, call PNRR M2C2

INV. 3.5 RICERCA E SVILUPPO SULLIDROGENO lettera A.




	Diapositiva 1

