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Noble metal nanoparticles are widely investigated due to their application in catalysis. The 
heterogeneous catalysts are traditionally prepared by impregnation or precipitation method that 
allow only limited structural control. Therefore the search for new classes of catalytic materials and 
preparation method is indispensable. One of the alternative are supported metal catalysts prepared 
by colloidal synthesis. This method allows controlling the composition, modifying the size and 
shape of nanoparticles [1]. Such prepared nanoparticles have been already successfully used for 
catalytic application in the liquid phase. Nevertheless, their application in heterogeneous gas phase 
catalysis are still unique. Particularly interesting in this respect are Pt nanoparticles supported on 
nanocrystalline Fe3O4, that shown a high activity for CO oxidation [2]. Another interesting aspect 
of colloidally prepared nanoparticles is the potentials use of the ligand shell as a selectivity steering 
element. The presence of the organic stabilizer is mainly consider to have a detrimental effect on 
catalytic activity, thus the removal of the organic ligands prior to use in gas phase catalysis has 
been proposed in many studies. The recent work has been shown that CO can penetrate a ligand 
shell even at low temperature thereby catalysts obtained from ligand-stabilized nanoparticles can be 
used as CO oxidation catalysts without any pretreatment [3]. In this work, the effect of the presence 
of the organic ligands in colloidal Pt-nanoparticles deposited on Fe2O4 support materials was 
investigated by x-ray absorption spectroscopy (XAS).  
 
The ligand-free and ligand-capped Pt nanoparticles on the Fe3O4 support with size ~2 and ~20 nm 
were grown using a special colloidal deposition method, so-called ethylene-glycol method [4]. 
Ligand-free Pt nanoparticles were synthesized by the alkaline earth ethylene glycol method 
according to Wang et al [5]. For the preparation of Pt nanoparticles capped with dodecyl amine 
(DDA) or dodecane thiol (DDT), a phase-transfer method was adopted by using the ligand-free Pt 
nanoparticles as precursors. The all samples were prepared at University of Bremen.  
 
 
 

 

 

 

 

 

 

Figure 1: Pt L3 XANES spectra recorded for  Pt/Fe3O4 nanoparticles and reference samples.
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Figure 2: The comparison of the magnitude of the FTs of the reference and investigated samples.

The x-ray absorption fine structure (XAFS) measurements were performed at the beamline C at the 
Hasylab using Si(111) double crystal monochromator. The spectra from ligand-free and ligand-
capped Pt nanoparticles supported on Fe3O4 at the Pt L3 edge (11.6 keV) were collected at 
fluorescence mode using 7 cell SDD detector.  
 
The XANES spectra for the investigated Pt nanoparticles exhibit some feature that are 
characteristic for the Pt foil,  Fig. 1. The same two characteristic wiggles above the white line on 
the spectrum of the Pt foil are observed for the Pt nanoparticles under examination. The feature 
around 11578 eV visible in sample Pt/Fe3O4 with 2 nm size nanoparticles with ligands is weaker 
than for reference sample. This can be attributed to the small size of the nanoparticles. The 
existence the Pt-O (~2 Å) bond lengths in sample with small size of the nanoparticles can indicate 
the strong metal-support interaction (SMSI), Fig. 2. Moreover, the ligands did not protect the small 
nanoparticles before oxidation. The local structure of the 20 nm size nanoparticles is similar for 
both, ligand-free and ligand-caped system, and bonds length Pt-Pt (~2.5 Å) are close to that one in 
bulk Pt.   
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