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Thermal treatment of (Pt,Ru) molecular precursor/Vulcan carbon composites under
appropriate oxidizing and reducing conditions using microwave dielectric loss heating
affords PtRu/Vulcan carbon nanocomposites consisting of PtRu alloy nanoparticles
highly dispersed on a powdered carbon support. Two such nanocomposites containing
16 or 50 weight percent total metal and alloy nanoclusters of 3.4 or 5.4 nm average
diameter are formed, respectively, within only 100 s or 300 s of total microwave heating.
XRD and on-particle EDS analyses reveal that the resulting PtRu nanoparticles have a
nearly 1:1 alloy stoichiometry. Preliminary measurements of the catalytic activity of
these nanocomposites as supported direct methanol fuel cell (DMFC) anode catalysts
indicate that the 50 wt % nanocomposite has a performance superior to that of a 60 wt
% commercial supported catalyst and a normalized performance equivalent to that of a
proprietary unsupported Pt1Rul catalyst.

Research support provided by the U.S. Army Research Office under grant numbers DAAHO04-95-1-0146,
DAAHO04-96-1-0179, DAAH04-96-1-0302 and DAAG55-98-1-0362. Research at the Oak Ridge National Laboratory
SHaRE User Facility was sponsored by the Division of Materials Sciences and Engineering, U.S. Department of
Energy, under contract DE-AC05-000R22725 with UT-Battelle,LLC, and through the SHaRE Program under contract
DE-AC05-760R00033 with Oak Ridge Associated Universities.



