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Pt Nanoparticles Supported on FeO Thin Film
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Abstract: FeO film and supported Pt nanopartilces were prepared and their thermo-stability was also
investigated in the present studies. The preparative process consisted of two steps. The atomic
monolayer of FeO film was firstly grown on Pt(111) crystal surface, and then Pt nanoparticles was
deposited on the FeO film in variant settings. The Pt nanoparticles supported on FeO were around 2~3
nanometer in size and dispersed evenly on the surface, forming a Pt/FeO/Pt(111) model catalyst.
Treatment in 1.1x10° mbar O, and at different annealing temperatures could not promote the dispersion
of Pt nanoparticles on FeO film effectively or did not facilitate the formation of arrays of uniform
nanoparticles. The Pt nanoparticles supported on FeO thin film display potential application as a novel
platinum-based catalyst.
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Fig.1 STM images of monolayer FeO film on Pt(111) prepared by direct oxidation of Fe overlayers on Pt(111)

[a. 400400 nm?, —0.685 mV, 0.042 nA; b. 40x20 nm>, ~1.367 mV, 0.422 nA; c. 40x20 nm> 2093 mV, 0.055 nA]
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Fig.2 XPS spectra of 1.0 ML FeO film
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Fig.3 Atomic resolution STM image of FeO film
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Fig.4 STM images of Pt nanoparticles grown on FeO at 140 K and annealed

[a. 300 K, 60x60 nm?, 1.709 mV, 0.035 nA; b. 473 K, 60x60 nm>, 1.608 mV, 0.145 nA]
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Fig.5 STM Images of Pt nanopraticles on FeO film at 350 K

[a. STM image, 200x200 nmz, -0.040 mV, 1.028 nA; b. Fourier filtering form of a]
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Fig.6 STM images of Pt nanopraticles on FeO film at 350 K

(a. 3 min@8.2 A, 40x40 nm’, 0.857 mV,, 0.132 nA; b. 10 min@8.6 A, 50x50 nm’, ~1.0 mV, 0.056 nA; c. 10 min@8.6 A, 100x100 nm> ~1.0 mV, 0.056 nA)
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Fig.7 STM images of Pt nanoparticles grown in 1X10° O, at 550 K

[a. 400400 nm?, ~1970 mV, 0.044 nA; b. 200x200 nm>, ~874 mV, 0.044 nA]
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Fig.8 The morphological changes of Pt nanoparticles in 1.1 X 10" O, (The size of all STM images is 100X 100 nm®)
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[a. Freshly prepared, —1.0 mV, 0.056 nA; b. 750 K treating, ~0.699 mV, 0.032 nA; c. 850 K treating, 1.709 mV, 0.030 nA]
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