
FUEL CELLS
Use a unique tool to optimize your developments 
when other techniques reach their limits:
ESRF SYNCHROTRON LIGHT

IF YOU NEED TO

� Improve the mechanical and temperature resistance o f fuel cell membranes (PEMFC, SOFC),
� Improve your fuel cell catalysts (Pt, Pd, Rh, Ru)
� Control the degree of hydration of your fuel cell m embranes
� Reduce the costs of your materials by optimizing th e process
� Improve the conductivity of your materials

WE CAN HELP YOU

ESRF, INDUSTRIAL AND COMMERCIAL UNIT Tel +33 (0)4 76 88 27 34
6, rue Jules Horowitz, BP220 Fax +33 (0)4 76 88 24 18
38043 GRENOBLE CEDEX Email: industry@esrf.fr
FRANCE www.esrf.eu/industry
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ESRF

ABOUT THE ESRF

The ESRF is a  European research institute that
provides  the  most  brilliant  and   intense  X-ray
beam  in   Europe.  Benefit   from  our  advanced
technologies  for  investigation and  optimization
of your fuel cells generators.

THE TECHNIQUES WE PROPOSE

Synchrotron X-ray diffraction is a unique technique
• To monitor the local structure changes of a fuel cell 
membrane (SOFC or PEMFC) during oxydation / reduction
cycles 

• To determine the in situ hydration process in a polymeric
membrane (PEMFC) as a function of time

• To monitor thermal evolutions of crystal structures of fast
oxide-ion conductor used as solid electrolytes in SOFC

Synchrotron X-ray absorption spectroscopy (XAS)
• To characterize in situ fuel cell catalysts (Pt, Pd, Ru, Rh)
by providing information on the oxidation state, local
coordination and distance of neighbours surrounding
the absorbing atom

• To perform qualitative and quantitative measurements at
millisecond time resolution with concentrations ranging
from ppm to weight percent

• To study the hydration degree of membranes (PEMFC)
• To characterise nanomaterials (metal oxide or alloys

crystallites) and improve catalyst selectivity

Synchrotron Small-Angle X-ray scattering (SAXS)
• To study the swelling behaviour of fuel cell membranes
• To analyse the nanostructure of membranes during aging

Synchrotron X-ray Microtomography
• For 3D images of the inner part of your material, nano-
particles, morphology of pores, fixation sites within a 
matrix with a 0.28µm pixel size.

WHY USE THE ESRF

• Outstanding measurements:
Atomic resolution, ms time resolution, trace 
detection and characterisation in the bulk

• Unique sample environment
In situ experiment under extreme conditions of
temperature and pressure

• Full service
Fast access, complete confidentiality, scientific
expertise from data acquisition to data analysis


