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Introduction
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Proton Exchange Membrane Nafion (N1110):

❑ The RH (Relative Humidity) steps and sequences applied to PEM Nafion : 

Experimental setup

Objectives

This work aim to develop a NMR methodology and adapted experimental set up to investigate the evolution of the PEM properties (water content and distribution, thickness, water flow…) under controlled humidified air for PEM with and without catalyst layer.

Conclusion

▪ A NMR experimental methodology was developed to allow the precise measurement of the NMR membrane's properties variation with RH sequences.

▪ The measurement of water flow through membrane in the case of N1110 with and without catalyst layer did not show significant differences → no resistance induced by membrane/catalyst interface or difference lower than error bars ?

Results

solid protons PEMFC efficiency depends on the hydration state of the membrane which permits the proton transportation from the anode to the cathode.

Comparison of N1110 with & without catalyst layer:

Nuclear Magnetic Resonance & Magnetic

Resonance Imaging: non invasive and efficient to measure water properties inside the proton exchange membrane (PEM) Step sequence_1

Step sequence_2

Step sequence_3

Step sequence_4

Step sequence_5

➢ PEM is submitted to the same RH values on both sides → RH1 = RH2 ➢ Each RH step is maintained for an optimized time (3h) to ensure that stable state is reached. 

➢

  CL induces an additional resistance at the interface → ≠ water flow ? ➢ No significant change or the change induced is lower than the error bars (Std =3.64x10 -4 mol/m²s)
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