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Supporting Information: 

FT-IR Analysis 

FT-IR spectra of the two polymers are reported in Figure S1. For Nafion® , there is a peak at 1056 

cm−1 due to SO3− symmetric stretching and peaks at 1147 and 1203 cm−1 due to an overlapping of the 

signals of asymmetric SO3− stretching and CF2 stretching. Peaks at 982 and 970 cm−1 are due to C-O-C 

symmetric stretching [1]. 

For the Nexar polymer, the IR spectrum shows absorptions at 1033 cm−1 and 1124 cm−1 resulting 

from the symmetric and antisymmetric stretching vibration of SO3H groups, respectively. In 

particular, the absorption at 1124 cm−1 was demonstrated to be dependent on the amount of sulfonilic 

groups [2,3]. Similarly to Nafion, the absorption at 1169 and 1200 cm−1 of Nexar can be attributed to 

asymmetric stretching of SO2 in the sulfonilic groups. The shifts of these peaks between the two 

polymers are due to the different environment of the SO3− functionalization, i.e., the shifts to lower 

wavelengths for Nexar are due to a more rigid structure of the polymer, thus requiring higher energy 

to induce the vibrations. Furthermore, for Nexar, three other absorption peaks at 2858, 2924, and 2958 

cm−1 are observed and ascribed to asymmetric and symmetric CH stretching [2,3]. 

The absorptions at 1645 cm−1 and in the region between 3000 and 3600 cm−1, observed for both 

the polymers, are due to water molecules inside the polymer. Using a model consisting of solvated 

H5O2+ ions, Buzzoni et al. interpreted the band at 1650 cm−1 as resulting from bending vibrations of 

water molecules of the solvation sphere around the protonated species H2n+1On+ [4]. This peak is 

absent for dry polymers (not shown here). 

The relative intensity of the peak related to the symmetric stretching of SO3− (at 1033 and 1056 

cm−1 for Nexar and Nafion, respectively) with respect to the peaks related to water molecules (1645 

cm−1 and the region 3000–3600 cm−1) is higher for the Nexar polymer than for Nafion, in agreement 

with the difference between the  values (the calculated amount of water molecules for each sulfonilic 

group) reported in Table 1. 



 

Figure S1. FT-IR spectra of Nafion and Nexar polymers. 

SEM/EDX Analysis 

SEM analysis with chemical mapping performed by energy dispersive X-ray analysis on pristine 

GDL, GDLs covered by TiO2, Pt (after water splitting test), TiO2 + Nafion layer, and Pt + Nafion layer 

are reported in Figures S2, S3, S4, S5, and S6, respectively. 



 

Figure S2. (a) SEM image of the pristine GDL. (b) C and F elemental maps acquired in the box in (a). 



 

Figure S3. (a) SEM image of GDL covered by Titanium dioxide. (b) Element maps acquired in the box 

of (a). 



 

Figure S4. (a) SEM image of GDL covered by Platinum after water splitting tests and (b) the 

corresponding elemental maps. 



 

Figure S5. SEM images of a detail of GDL covered by TiO2 and Nafion showing one of the rare regions 

where Nafion was not uniform, leaving uncovered the fibers below. The elemental maps are also 

reported. 

 

Figure S6. SEM image and the element maps of GDL covered by Platinum and Nafion. 
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