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Polymer membrane fuel cell: Pt-Ru anode
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Preparation of Pt-CeO, catalyst by rf co-sputtering
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Pt-CeOx interaction: New catalytic properties

G. Vayssiloy, ...V. M. et al., Support nanostructure boosts oxygen transfer to
catalytically active platinum nanoparticles, Nature Materials, 10 (2011) 310




Pt-ceria/CNTs on GDL
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Planar un-PEMFCs, powering of integrated circuits

Focus lon Beam (FIB) milling, lon
Beam Lithography, Catalyst
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Relative Surface Sensitivity s
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Co-sputtering — growth of mixed oxides (solid solution)
Substrate: SiO,, normal deposition
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PES study - rf sputtered thin films: s-x>H-x

Pt-Ce0,/SiO,/Si
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Surface is Pt2* rich




Hard X-ray Photoelectron Spectroscopy
High information depth, suitable for porous structures

Higher contribution of top surface

=== Higher contribution of lateral surface




nanopowder nanorods

Catalytic activity of
top and side sites
might be different
due to growth
mechanism
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HAXPES makes possible to
Investigate catal. properties
of in-pore catalytic sites




Co-sputtering — growth of mixed oxides (solid solution) SPrinsis
Substrate: SiO,, ND x GLAD conditions,
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Morpholgy-substrate determined chemical state of Pt
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WHY POROUS FILMS ARE GROWN ON C???




CeO, growth on 5 nm sputtered carbon film Prhe
prepared by electron beam lithography g4+
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9 nm, Ce3*/Ce =0.02
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HRTEM: CeC, zone axes HAXPES interface SPB
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Future prospects: use of associated ,volume” techniques
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