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Introduction

Bimetallic nanoparticles nowadays attract so much
attention of a lot of chemists as sources of nanomaterias
and their synthetic methods have been explored
extensively. In our group we have developed a new
synthetic method of making bimetalic nanoparticles
composed of noble metals by using high-temperature and
high-pressure fluidg1]. We have succeeded in making a
Pt/Rh bimetallic clusters using the high-temperature and
high-pressure water/ethanol mixture solution under the
existence of a protective polymer (poly(N-vinyl-2-
pyrrolidone), PVP)[2]. The structure of bimetallic cluster
was quite different from that is made under the ambient
condition. In thisreport, we will present the results of the
synthesis of Pt/Pd and AWRh clusters.

Experimental
Patinum/palladium (Pt/Pd) bimetallic nanoparticles

were synthesized by passing mixture solution of
H,PtClg-6H,O, PdCl, and PVP through the high-
temperature and high-pressure SUS cdll[1]. In the case of
gold/rhodium (Au/Rh) solutions, we used NaAuCl 4-2H,0
and RhCl3z3H,0. The temperatures and pressure were
473-573 K and 25 MPa, respectively. As solvents, we
used water ethanol, and their 1:1 mixture. The obtained
samples were condensed and then poured into cells for
EXAFS measurements, and Pt-L,;, Au-L;;;, Pd-K and Rh-
K edges EXAFS gspectra were collected at room
temperature in atransmission mode at BL-10B, -7C and -
9A to estimate the coordination numbers (N's).

Results and Discussion
Figure 1 shows typical examples of EXAFS spectra for
the colloidal dispersions of Pt/Pd nanoparticles. As is
shown in the figure, the nanoparticle is aloyed. The
results of the analysis are shown in Table 1. In both
edges, the coordination numbers are relatively larger than
those made for the ambient condition and the values are
similar for both metals. This suggests that the particle is
relatively large and randomly alloyed. On the other hand,
in the case of AU/Rh, the result of the EXAFS suggests

that the metallic particle was not alloyed.
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Fig. 1 Fourier transforms of EXAFS spectra for Pt-Ly;
edge and Pd-K edge of Pt/Pd colloidal dispersions
produced at different temperatures in comparison with the
bimetallic alloy foil (Pt/Pd=1/1).

Table 1. Results of the analysis of the EXAFS for the
Pt/Pd colloidal dispersions.

N
Absorption  Scattering 100°C 200 °C
edge atom (am;)l ent (25 MPa)
Pd 2.3 5.5
Pd-K Pt 30 45
Pt 4.8 5.9
L Pd 13 4.6
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