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Report:
The physics and chemistry of oxide supported mataloclusters are of paramount

fundamental and technological importance especiailythe field of energy. Platinum
nanoparticles supported gralumina are widely used as highly dispersed hgtreous
catalysts, in particular in the presence @f Hheir reactivity and selectivity are intimately
related to the local geometry and the electronicsdy of the active site.

For a better understanding of the chemical intgrjplatween the metallic nanoparticles,
the support and the atmosphere, preliminary in-SANES analysis at the Pt;ledge were
conducted under different operating conditions éedipvith simulation tools, at ESRF, on
the FAME beamline. An in situ cell was thereforstalled on the beamline to study X-ray
absorption spectroscopy of Pt nanoparticles (al®o8tnm) supported om-Al,O3; under
hydrogen (at 1®mbar and 1 bar) and at room temperature and ED@Mue to the very low
platinum concentration (~ 0.3 wt%), and in ordethtove more precise information on the
geometric and electronic structure of the partidasthe XANES spectrum, High Energy

Resolution Fluorescence Detection (HERFD) [1] waeduin addition to the conventional



fluorescence detection to increase the spectrdutesa The crystal analyzer, set up with
four Si(555) crystals, was tuned on thg [L3-N4g) fluorescence line at 11232 eV. Fig. 1
displays the experimental set up.

Finally, the experimental data were compared taukted XANES spectra by FDMNES
program [2]. Models of particles obtained by quamtmolecular dynamical calculations
were used for the simulations [3]. Then these caspas allow the discrimination between
different morphologies (Fig. 2) and hydrogen cogetal he clusters present a more biplanar
geometry than cuboctahedral. Although at this titne calculations were performed only on
one surface of the support, this work give deegins into the influence of hydrogen on

morphology and electronics properties of suppontetallic nanoclusters.
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Fig. 1: Experimental set up. The powder sample,

kept under controlled atmosphere in the glass
capillary, is heated from outside with a nitrogen

Si(555) — =\ heat gun.
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Fig. 2: Pt Ls HERFD XANES spectrum of Rt
0.6 - g catalysts supported oAl O3 under hydrogen
§ pressure (1 bar) at room temperature (fed)
0,41 g compared with FDMNES calculated spectra fqr a
< PtisH1g/yAl,O5 cluster (blue) and RHaoyAlOs
. (pink) from [3]
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