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The structure of Pt-core/Pd-shell bimetallic nanoparticles was investigated by X-ray powder diffraction using 
synchrotron radiation of 57.29 pm wavelength at the beam line BL02B2 in the Super Photon Ring (SPring-8). 
The X-ray diffraction patterns of the sample sealed in a glass capillary were measured in situ under a controlled 
hydrogen pressure in the range 0–101.3 kPa at 373 K. From results of XRD measurements, it was revealed out 
that hydrogen is trapped inside Pd shell portion in Pt/Pd nanoparticles, and the core/shell structure is 
maintained under the PHAD at 373 K. 
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Fig. 1 Image of Pt/Pd nanoparticles targeted in this study. 
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Fig. 2. Powder XRD patterns 
of Pt/Pd nanoparticles. The 
radiation wavelength is 57.29 
pm.The 2  ranges from 20.0 
to 50.0°(a) and 22° to 26°(b).
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Fig. 3. In-situ powder XRD patterns of Pt/Pd 
nanoparticles upon the process of hydrogen 
absorption/desorption. The 2  ranges from 22.5° to 
25.0°(a) and 20° to 50°(b). The lattice constants were 
estimated by Le Bail fitting to the diffraction patterns 
in hydrogen absorption (c) / desorption (d) process. 
(Pt-core; blue circles and Pd-shell; red circles.) 
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