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SUMMARY
(4 & & % &)

Electron beam irradiation can reduce noble metal ions to prepare metal
nanoparticles. This can also be considered as a simple and clean reducing.
These methods have many advantages for preparation of metal nanoparticles.
For example, they no reducing reagents, and a large number of metal nuclei are
produced homogeneously and instantly. However, a little has been reported the
preparation of the metallic colloids by using electron beam.

In this study, the PVP-protected Ag, Pd and Pt50-Rub0 colloids were
prepared by wusing y-irradiation and electron beam at ambient temperature.
UV-visible spectrum of the Ag colloids shows the characteristic bands of
surface resonance and gives evidence for the formation of Ag nanoparticles.
Transmission electron microscopy (TEM) experiments were carried out to
characterize morphology of nanoparticles prepared by Yy-irradiation and electron
beam irradiation. In TEM results, the size of Ag, Pd, and Pt50-Ru50
nanoparticles prepared by y-irradiation was ca. 13, 2-3, 15 nm, respectively.
While, the size of Ag, Pd, and P50 Rud0 nanoparticles prepared by electron
beam was ca. 10, 6, and 1-3 nm, respectively. Cyclic voltamograms (CV) of
the nanoparticles were also measured to obtain oxidation behavior of
nanoparticles.

Futhermore, the Pt/C and Pt-Ru/C was prepared by y-irradiation and
electron beam. The prepared Pt/C and Pt-Ru/C was characterized by TEM,
XRD and cyclic voltametery. In TEM reslts, the Pt and Pt-Ru alloy
nanoparticles were well dispersed in the carbons. The oxidation behavior of

Pt/C and Pt-Ru/C in H2SO4 solution was also measured.
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Scheme 1. Preparation procedure of the Pt ~Ru,, /carbon catalysts in aqueous
solution by e-beam.

E-beam

30kGy

Reactants:
. L. Water (188 miL) and 2-propanol (12 mL}) as radical scavenger
' 2. Various carbon material for dispersing the nanoparticles c
3. H,PLClxH,0 (37.5% Pt) and RuCly-xH,0 (41.0% Ru)
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Fig. 1. TEM image (a) and UV-VIS spectra (b) of PVP-protected Ag nanopatticles
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(b) PVP {1) Before y-irradiation
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Fig. 2. TEM image (a) and UV-VIS spectra (b) of PVP-protected Pd nanoparticles

prepared by y-irradiation.
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Fig. 3. TEM image (a) and UV-VIS spectra (b) of PVP-protected Pt -Rus; alloy nanoparticles

prepared 7y -irradiation.
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(1) Before electron beam
{2) After electron beam
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Fig. 4. TEM image (a) and UV-VIS specira (b) of PVP-protected Ag nanoparticles prepared

by electron beam.
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Fig. 5. TEM image (a) and UV-VIS spectra (b) of PVP-protected Pd nanoparticles

prepared by electron beam.
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(1) Before electron beam
{2) After electron beam
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Fig. 6. TEM image (a) and UV-VIS spectra {b) of PVP-protected Pts;-Rus, articles prepared

by electron beam.
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Figure 10. TEM image (a) and XRD data (b) of the Pt -Ru,,/Vulcan XC-72 catalysts

prepared by y-irradiation.
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Figure 11. TEM 1mages of the

72 catalysts prepared by E-beam.
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Fig. 12. TEM images and ELS spectra of PVP-protected Pt nanoparticles and Pt/C
prepared by e-beam.
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