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Recently, metal nanoparticles have attracted much attention as -

a new type of hydrogen storage allbyBecause hydrogen storage
properties of metals are strongly related to their electronic states,
the hydrogen storage properties of metal nanoparticles are quite
different from those in bulk metal? In previous reports, the
hydrogen solubility as the hydride (P¢H) phase in Pd nanoparticles o,
having a diameter of23 nm was observed to be smaller than that _. :

- . Figure 1. Image of hydrogen storage of Pd/Pt nanoparticles. (green
of bulk Pd, which has a high hydrogen storage abiffity.On the hydrogen, red= Pd, blue= Pt).
other hand, Pt nanoparticles with a diameter of 3.2 nm exhibit
hydrogen storage ability, although bulk Pt never doe¥?sthis 100 F

£

striking difference prompted us to look for possible exploitation
of these nanopatrticles. We, therefore, prepared core (Pd)/shell (Pt)
nanopatrticles for a study of their absorption properties.

The core/shell nanoparticles can be regarded as a kind of phase
separation of an alloy into a core surrounded by the shell composed
of a metal. The core/shell boundary has been observed to bring
about interesting physical and chemical properties that have
important technological applicatiods? Due to the modification -
of the structure and electronic states, such as atomic arrangements 0 005 014 015 0.2 0.25
and chemical potentials of the interfacial region, we anticipate, H/M
therefore, that the hydrogen absorption properties can be quiteFigure 2. PC isotherms of Pd (blue) and Pd/Pt nanoparticles (red) at 303
different to the pure metals nanoparticles. With the lack of any K. Isotherm was measured according to the direction of the arrows.
published results on the hydrogen absorption properties of core/ . .
shell-type nanoparticles, it is difficult to predict what kinds of ©-1 %+ 0.8 and 8.1+ 0.9 nm, respectively (Figure S1). From the
hydrogen absorption properties can be expected. dlfferencg of the mean diameters between the Pd and the Pd/Pt

Here, we study Pd/Pt bimetallic nanoparticles (Pd/Pt nanopar- nanopart!cles, _|t was found that the Pt sheII_ part of the Pd/Pt
ticles) with a Pd core/Pt shell structure. In this case, do the Pd/pt "@noparticles is composed of ca. four atomic layers. We also
nanoparticles absorb hydrogen, as expected? Where is the hydrogeﬁonf'rme‘j_ the core/she_ll structure by means of high-resolution
trapped inside the core/shell-type nanoparticles, that is, the Pd coreransmission electron microscopy (HRTEM) and nanospot energy-
the Pt shell, or the interface between the Pd core and Pt shell? IndiSpersive X-ray spectroscopy (EDS) (Figure S2). The atomic
this work, in order to clarify the hydrogen absorption behavior of Percentage of Ptin the Pd/Pt nanoparticles was estimated to be
Pd/Pt nanoparticles, we obtained the hydrogen pressmmposi- 21% by ICP-MS spectrometry. The powder X-ray diffraction
tion (PC) isotherms and performed solid-st&eNMR measure-  (XRD) pattern measured at the BLO2B2 in SPring-8 for Pd/Pt
ments of Pd/Pt nanoparticles. As a result, we found that the Pd/pthanoparticles consisted of two kinds of face-centered-cubic (fcc)
nanoparticles can absorb hydrogen, and the absorbed hydrogen lieatterns (Figure S3), indicating that core Pd and shell Pt portions

at the interface between the Pd core and the Pt shell, as illustrated €t@in their original structures. , .
in Figure 1. This report gives the first information about hydrogen 1€ PC isotherm for Pd/Pt nanoparticles measured at 303 K is

absorption properties of core/shell-type nanostructured materials,SNWn in Figure 2. We evaluated the number of hydrogen atoms
Poly(N-vinyl-2-pyrrolidone) (PVP)-protected Pd nanoparticles Per M atom, H/M (M= Pth+d%.2). The hydrogen concentration

were prepared by stepwise growtfihe coating of these nanopar- in the Pd/Pt nanoparticles was found to jncrease with hydrogen
ticles was performed by an improved variation of the reported Pressure, aswas the case for Pd nanoparticles, and the total amount

hydrogen sacrificial protective meth8dFrom the results of  ©f hydrogen absorption at ca. 101.3 kPa was 0.23 H/M, compared
transmission electron microscopy (TEM) measurements, the meanWith 0.22 H/Pd in Pd nanoparticles. It was, therefore, determined

diameters of the Pd and Pd/Pt nanoparticles were determined to b¢hat the Pd/Pt nanoparticles can absorb almost same amount of
hydrogen to Pd nanopatrticles.

The solid-statéH NMR measurement for Pd/Pt nanoparticles

H, Pressure (kPa)
o 8 8 3 38

T Kyushu University.

:JST PRESTO. under 86.7 kPa of deuterium gas at 303 K was performed to
S e Universiy. investigate the absorption site of deuterium inside the nanopaticles.
T RIKEN SPring-8 Center. As shown in Figure 3a, a broad absorption line with a full width at
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