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P.S.B.5.  
Synthesis and characterization of Pd nanocatalyst at tungsten carbide  

based support for fuel cells application 
 

Ljiljana M. Gajić-Krstajić1, P. Zabinski2, V.R. Radmilović3, P. Ercius4,  
M. Krstajić-Pajić5, U.Č. Lačnjevac6, N.V. Krstajić3, N.R. Elezović6 

1Institute of Technical Sciences of SASA, Knez Mihailova 35,  Belgrade, Serbia, 2AGH 
University of Science and Technology, Faculty of Non-Ferrous Metals, Al. Mickiewicza 30,30-

059 Krakow, Poland, 3Faculty of Technology and Metallurgy University of Belgrade, Karnegijeva 
4, 11000 Belgrade, Serbia, 4National Center for Electron Microscopy, LBNL University of 

California, Berkeley, CA, USA, 5Institute for Chemistry Technology and Metallurgy University 
of Belgrade, Njegoseva 12, Belgrade, 6Institute for Multidisciplinary Research, University of 

Belgrade, Kneza Viseslava 1, 11030 Belgrade, Serbia 
  
Tungsten carbide was prepared by polycondensation of resorcinol and formaldehyde in the 
presence cetyltrimethylammonium bromide (CTABr) surfactant. Pd nanocatalyst at this support 
was synthesized by borohydride reduction method. The obtained materials were characterized by 
XRD, HRTEM, EELS, XPS and electrochemical measurements. TEM analysis revealed Pd 
nanoparticles size in the range of a few nanometers, even the clusters of Pd atoms. X-Ray 
Photoelectron Spectroscopy was applied to determine surface composition of the substrates. The 
presence of palladium based species was revealed. The catalytic activity for the hydrogen 
oxidation reaction and oxygen reduction were investigated in 0.5 M HClO4 by cyclic voltammetry 
and linear sweep voltammetry at the rotating disc electrode. The catalysts’ activities were 
compared to the carbon supported Pd nanoparticles (Vulcan XC 72). WC supported Pd 
nanoparticles have shown higher CO tolerance, compared even to Pt based catalyst. 
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