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

1. i8# Name of sample(s) and chemical formula, or compositions including physical form.

We used the layered oxides Li; 20.,Mngs5Nig.16C00.090; for neutron diffraction (ND) measurements.

2. EBRAFERUER ERIIFELDGISIBEE. TOEHZIEERLTIZELY, )
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

Neutron diffraction data were taken in the range of 0.5 < d < 2.7 and at room temperature on a time-of-flight
(TOF) neutron powder diffractometer of iIMATERIA (BL20). The pristine samples of ca. 3g and Li
de-intercalated samples of ca. 200 mg were contained in a vanadium cell, respectively. Figure 1 shows the ND
patterns for Liy20.,MngssNip16C00090,.  The structure was refined using the ND data, the initial model being
that of LiNiy,Mny,,0,[1], with space group R3m and atomic positions Li1/Nil at 3a (0, 0, 0), Li2/Ni2/Co/Mn
at 3b (0, 0, 0.5), and O at 6¢ (0, O, z) where z ~ 0.25. We clarified that the 3a site is occupied by a small
proportion of Ni and attempted to accurately determine both the distribution of cations on the 3a and 3b sites [1].
Therefore, the occupation parameters of Co and Mn at the 3b site were fixed and that of Ni2 at the 3b site was
refined. The total occupancies of both the 3b sites containing Li2/Ni2/Co/Mn and the 3a sites containing
Lil/Nil were constrained to be unity [Li2(g)+Ni2(g)+Co(g)+Mn(g)=1 and Lil(g)+Nil(g)=1]. Further
constraints were introduced such that the sum of the Li and Ni occupancies over the two sites was constrained to
be that of the value corresponding to the composition [Lil(g)+Li2(g)=1.2] and [Nil(g)+Ni2(g)=0.16],
respectively. Figure 2 shows the cycle dependence of lattice parameters for Liy 20.,MngssNig16C000902. We
confirmed that our refined structural model was good fitting with relative low R values for all the samples and
clarified that both lattice parameters a and ¢ increased with cycling.




2. BEEAERUHER (DDF) Experimental method and results (continued)

Liy 50-yMng 55Nig 16C00 090,
= After ‘/\K
S. 2cycle ' [\ h
2
<
2
@ After
E 1 cycle ' A A
Pristine J\k A h
2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0
d/A
Figure 1 ND patterns for Li; 20.,Mngs5Nig.16C00.090>
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Figure 2 Cycle dependence of lattice parameters forLis 20.,Mng s5Nig.16C00.0902
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