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Figure S1. Schematic illustration of the basis of p-Raman measurement of water sorbed in the
membrane. (a) 3-D view of the Raman signal intensity evolution across the membrane in the
model FC under homogeneous conditions: OCV and RH = 90% at both FC sides. (b) Raman
spectra of the Nafion® N115 membrane soaked in water at Troom during 2h (A = 13). Top:
schematic representation of the local Nafion® structure with main vibrational modes. Left:
wavenumber range of bands arising from vibrations of molecular groups belonging to the
polymer phase and 6(H-O-H) mode. Right: v(O-H) modes from sorbed water. Spectral
attributions are according to Peng et al..! The integrated signals of water and fluorinated matrix
used to assess the membrane water content are indicated in red.
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Figure S2. Comparison between the Nafion® N115 sorption isotherms obtained by p-Raman
measurement in the model FC (symbols) and by gravimetric measurements (at 7room as reported
by Zawodzinski et al.,> grey line). Full symbols correspond to the membrane area under the
lands for current collection and open symbols to the channel for the feed gas distribution. Errors
in the RH measurements are inside the symbol size.
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Figure S3. Comparison of the evolution of the membrane inner water distribution with the
current density (reported in the legend) at the different probed positions (top: channel, bottom:
lands, left: cathode inlet, middle: center, right: cathode outlet) in the cell operated at 32°C.
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Figure S4. Comparison of the evolution of the membrane inner water distribution with the
current density (reported in the legend) at the different probed positions (top: channel, bottom:
lands, left: cathode inlet, middle: center, right: cathode outlet) in the cell operated at 50°C.
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Figure S5. Comparison of the evolution with the current density of the membrane water volume
fraction at the cathode (top) and anode (bottom) surfaces, at the channel (open symbols) and
under-lands (full symbols) positions, in the cell operated at different 7.
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Figure S6. Evolutions with the current density of the membrane inner water gradient A@y / d
(Where ADv = Dy / cathode - DV /anode) at the channel and under-lands areas of the cell operated at
different 7 (corresponding d are reported in Figure S7).
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Figure S7. Evolution with the current density of the membrane thickness at the channel (open
symbols) and under-lands (full symbols) positions in the cell operated at different 7.
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