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In-situ NEXAFS analysis of the hydrogen storage material composed of the
binary composite Mg-Pd nanoparticles
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We have investigated the change of the chemical state of the Mg-Pd nanoparticles (Mg-Pd NPs) under the
diluted hydrogen gas atmosphere by means of Pd L;-edge NEXAFS analysis. The metallic Pd phase is
hydrogenated gradually under the diluted hydrogen atmosphere. However, the consequent dehydrogenation
of the hydrogenated Pd phase has not been observed under the He gas atmosphere. It seems that this
irreversible hydrogenation reaction has been caused by the covering the Pd phase with the MgH,.
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Fig. 1. Pressure-Composition isotherm for

the hydro-/dehydrogenation of the Mg-Pd NPs

at 303 K.
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Fig. 2. Pd K-edge NEXAFS spectra for the Pd

NPs during the hydro-/dehydrogenation. The

NEXAFS spectrum for the metallic Pd is shown as

the standard spectra.
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Fig. 3. The variation of the Pd L;-edge
NEXAFS during the exposure of the Mg-Pd NPs
to the diluted hydrogen gas (4 wt% H,). The
NEXAFS spectrum for the PdO is shown as the
standard spectra.
—HHLTWOIR, =y Vy AT HE
—VRENPRESERDLD, &JERZR Pd
HROH — & — 27 23\ = /L F — 1l D Mg-Pd
BAHROWME L —HER 772Dy T b

Pd Ls-edge NEXAFS
for hydrogenated Mg-Pd NPs

Exp. Fit. 1
— Residual

—— Mg-Pd NPs before hydrogenation
—— Hydrogenated Pd NPs

Intensity [arb. units]

1 L L

3170 3180

Photon Energy [eV]

3190

Fig. 4. The simulation of the Pd L;-edge
NEXAFS of the Mg-Pd NPs
hydrogenation by the linear combination fitting.
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Fig. 5. The fraction of the normalized spectra for the
components in the simulated spectra.
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