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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 3# Name of sample(s) and chemical formula, or compositions including physical form.

A mixed powder sample of nickel, Ni, and magnesium oxide, MgO, compacted to a disc shape 3.0 mm in
diameter and 2.5 mm in thickness.

A bulk nickel disc 3.0 mm in diameter and 2.5 mm in thickness.

2. REFERVER (ERPIECVODENOIHE . TOEHZEEHRL TZEL,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

A mixed powder sample of nickel and magnesium oxide was pressurized in a hydrogenation cell containing
inner hydrogen source of AID; to 3.0 GPa at room temperature and then heated successively to 800°C in order to
synthesize hydride fcc-NiDy and further to form superabandant vacancy state, SAV, in it. Neutron diffraction
measurements, however, revealed that fcc-NiD, remained unchanged with several hours holding at high
temperatures at an expected SAV formation temperature: SAV formation was not observed. Vacancy formation
at the interface between nickel and magnesium oxide appeared to be inhibited.

We have determined experimentally a hydrogen induced volume expansion for Ni metal, for the first time, by
neutron diffraction measurements. In addition, a saturated maximum hydrogen concentration has been
determined as well. These experimental data are essential in discussion of the miscibility gap in the hydrogen
solubility of nickel metal in combination with pressure — volume — temperature data obtained by X-ray
diffraction in early works.

We will confirm the cause of SAV formation inhibition by synchrotron X-ray diffraction and examine
another dispersed material instead of magnesium oxide. In a future experiment using PLANET at MLF, we will

try to observe SAV formation process in fcc-NiDy by neutron diffraction.




2. REEAERUSER (DDE) Experimental method and results (continued)
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Fig.1 Heating and cooling paths for neutron diffraction measurements on a bulk nickel deuteride. Diffraction

profiles were collected at a 150°C interval along the cooling path.
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Fig. 2 Evolution of diffraction profile on cooling. P — V' — T'— x relation will be derived for the Ni-D system by

refinement analysis of the measured diffraction profiles, allowing future analysis of the miscibility gap and

critical point in combination with the P — J/— T relation to be obtained by synchrotron X-ray diffraction.






