RERMESHRA (—MRFARE- R LFFA)

12 B Date of Report

{,%)5nac MLF Experimental Report July 14, 2011

FRREE S Project No. HEEHEHE Name of responsible person
2010A0030 Takashi Kamiyama

KERERRER Title of experiment &4 Name of Instrument/(BL No.)
Structural Origin of Large Oxygen Permeability in the | BL-08

Pr,NiO4-Based Mixed Conductors Fj# B Date of Experiment
EERFIEESL Name of principal investigator November 25, 2010

Masatomo Yashima

F/E Affiliation

Department of Chemistry and Materials Science, Graduate School
of Science and Engineering,, Tokyo Institute of Technology

A RBRAE FAORREON AT —4. B, BwFzE. LRLTTE, BE. IRRFFDIL)
Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5# Name of sample(s) and chemical formula, or compositions including physical form.

Powders of Pr,NiO,-based materials

2. EBAERVER (RENSEKWDDEN5E . TOERZERMRLTZEY, )
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

Neutron powder diffraction data of a Pr,NiO4-based material Pryo(Nip75CUo.25)0.05Ga0.0504+5 Were measured
at room temperature by a high-resolution neutron powder diffractometer installed at the beam line BL08 of
J-Parc facility, Japan. The diffraction data were analyzed by the Rietveld method with a computer program
Z-Rietveld. Neutron diffraction profiles include useful information on oxygen, because the scattering ability
of the oxygen nucleus (amplitude of coherent scattering length) is relatively large and independent of
diffraction angle. The crystal structure of Pryg(Nig75CUp25)095Ga0.0504+s Was refined by the 14/mmm
KoNiF4-type structure. Figure 1 shows the refined crystal structure of tetragonal 14/mmm K,NiF,-type
Pry.9(Nig75CUg.25)0.05Ga0,05s04+5 This structure consists of Pryg(Nig75CUg25)0.05Ga0.0503 perovskite and Pry oO
rock salt units. It should be noted that (1) the apex O2 oxygen exhibits a large anisotropic thermal motions
and that (2) there exists an interstitial O3 oxygen. The oxide ions would diffuse through the anisotropic 02
and interstitial O3 sites as shown by the arrows in Fig. 1. Thus, the interstitial oxygen has an essential role
in the oxygen diffusion. These results are consistent with our previous works obtained for
(Pro.sLag.1)2(Nig.74Cuo 21Gag 05) O+ s (References).




2. BEEAERUHER (DDF) Experimental method and results (continued)
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Figure 1. Refined crystal structure of Pry g(Nig75CUg.25)0.95Ga0.0504+5.
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