Supporting Information:
Powder Fabrication:

Powder catalyst samples were fabricated in a custom sputter chamber, and is discussed elsewhere.  The chamber, consisting of UHV vacuum components and backed by a 520 L/s turbo molecular pump (Balzers TMP 520, Pfeiffer Vacuum GmbH, Asslar, Germany), housed a powder sample holder (“wheel”) mounted on a rotating feed through connected to a DC gear motor (Leeson Electric Corporation, Graphton, WI), an orthogonally oriented 2" sputter gun (Onyx Mag 2, Angstrom Sciences, Duquesne, PA), and an ion source (3cm DC (ITI) ion gun, veeco santa barabara CA). The sputter gun was mounted so the entire sputter assembly sits completely within the wheel, and is pointed toward the powder sample with a sample to target distance of 2.6". The ion gun was positioned a distance of 9" at 35 degrees from normal to the powder surface. During deposition and implantation, the wheel was rotated at 30 rpm, so the powder sample freely falls down the wall of the wheel, creating a constantly agitated powder sample. During target burn-in and ion beam warm up the wheel was held in a fixed position with the powder positioned behind a small shutter in the wheel.

During implantation, the sputter gun, which was mounted on a compression fitting feed-through, could be retracted from the wheel to be out of the way of the beam, and during sputtering the gun moved completely inside the wheel so that the wheel rotates around the head of the sputter gun.

Sputter gases were introduced from the top through a mass flow controlled gas manifold, while implantation gasses were introduced through a leak valve and in out directly through the ion gun. All gasses were evacuated from the bottom of the chamber. A large area paper filter, changed after each experiment (Whatman #1), served as an effective means to protect the turbo pump from stray particulate ejected from the sample holder. During an experiment a standard mass (500 mg) of commercially available carbon powder (Cabbot Vulcan XCR72R) was put into a rotating sample holder (rotating wheel), and the chamber was evacuated to less than 5 x106 Torr (typically a few hours, because of limited conductance through the filter paper). Implantation was performed prior to sputtering at a pressure of 1E-4Torr N2 at a beam current of 20mA, 550V discharge voltage and 100V acceleration voltage for 90 mins.  Following implantation, sputtering was performed without opening the chamber, at 25 mTorr with 10 mol % O2:Ar at DC power of 45W for 60 mins.
XPS Information:
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Figure: XPS N1s spectra acquired from unmodified and N-modified samples after metal deposition. Nitrogen concentration in N-doped sample is (~2 at.%). The unmodified sample contains only trace amount of nitrogen ( (~.2 at.%).
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