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tables for better explanation.

1. &2# Name of sample(s) and chemical formula, or compositions including physical form.

Nano-sized cobalt oxide, CoO

Mechanical alloyed LixCoO (x=0.5, 1.0, 1.5, 2.0, 2.5)

2. EBRAZERVHER (RENSEWDGNBE. EOERAZRRLTZEY,)

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

In this proposal, we carried out neutron total scattering experiments in order to study the local structure of
nano-sized Li-CoO conversion negative electrode materials, which is known as promising high-capacity
and high-reversibility negative electrode materials for Li-ion batteries.

The Li,CoO samples were synthesized by the mechanical alloying (MA) method from Li metal foil and
nano-sized cobalt oxide powder. The starting materials were put into a SUS pot with 20 SUS balls under high
purity argon gas atmosphere, and then alloyed mechanically at 100 rpm for 10 h using a planetary ball mill
apparatus (Fritsch, P-5).

The neutron total scattering experiments were carried out with the High Intensity Total Diffractometer
(NOVA), installed at BL21 of MLF in J-PARC. The powder samples by MA Li,CoO (x=0.5, 1.0, 1.5, 2.0, 2.5),
and CoO nano-sized powder were put into cylindrical vanadium-nickel cells (6 mm in diameter) under argon gas
atmosphere. The neutron total scattering data of the samples were measured for 6 h at room temperature with

300 kW of MLF beam power. Structure factors, S(Q), were obtained from the scattering intensity after correction

of the background, attenuation, and multiple scattering and normalization with scattering from a vanadium rod.
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2. REEAERUHER (DDZE) Experimental method and results (continued)
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Fig.1 Pair distribution functions, g(r) for Li,CoO (x=0, 1.0) samples.

Figure 1 shows pair distribution functions, g(r), obtained by the Fourier transformation of S(Q)s for Li,CoO
(x=0, 1.0) samples with Q range from 0.4 to 35 Al A peak was observed around at 1.9 A in g(r) for the
nano-sized CoO sample and it was attributed to Co-O nearest-neighbor correlation. Co-O correlation peak was
vanished and a characteristic negative peak was observed at around 1.8-1.9 A in g(r) for the Li; (CoO sample.
This negative correlation was attributed to Li-O correlation. Additionally, sharp positive peaks, correspond to
Co-Co correlation in metallic Co, also were emerged at around 2.2 A and 2.45 A in g(r) for the Li; CoO sample.

These results suggest that the conversion reaction was occurred on MA treatment as follows.
CoO +2Li = Li20 + Co
In the future, we will perform the detailed analysis for Co-O, Li-O, and Co-Co correlation by combination with

high-energy X-ray diffraction data, and elucidate a relation between the structure and remarkable electrode

properties on conversion reaction.




