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

Powdered Li;gNig3C002Mng30, and Lij7Nip3C002Mng30; in the lithium excess LixMosO-
(M=Ni, Co, Mn) system were synthesized by a high-pressure synthesis method. We confirmed a
continuous lattice expansion with increasing lithium compositions from 1.4 to 1.7 using X-ray
diffraction measurements, but lithium positions have not been clarified. These compounds show

an excellent charge/discharge characteristic as a cathode material for lithium batteries.

2. ERFZERUER (EBRISEKWODEASTIGE . TOEAZFTBRLTZEN,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

Neutron diffraction data of Lij gNip3C092Mng 30, and Lij 7Nip3C092Mng 30, were taken at room
temperature on a time-of-flight (TOF) neutron powder diffractometer at IMATERIA (BL20) using
the BS (Back Scattering) bank. The specimen of ca. 1.5 cc is contained in a cylindrical vanadium
cell of dimensious 10 mm inradius, 20 mm in height. The data were analyzed by the Rietveld
method using the Z-Rietveld program.

Figure 1 shows a preliminary Rietveld analysis result using neutron diffraction data of
Li; 7Nio3C002Mno30,.  Structural parameters are summarized in Table 1. The structure was
refined based on the structure model with a layered rocksalt structure investigated by the X-ray

Rietveld analysis. The present refined structure cannot explain positions of the excess lithium in

the layered structure. The detailed structure is under analyzing to clarify (i) extent of disordering
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2. BEEAERUHER (DDF) Experimental method and results (continued)

at the lithium layer, (ii) stacking disorder perpendicular to the two-dimensional lithium layer, (iii)
distribution of transition metals, Mn, Ni, and Co. These parameters that are variable and controllable
by changing synthesis conditions affect significantly for its lithium storage capacity, and it is
necessary to clarify the charge-discharge mechanism, which provides extremely high capacity for our
new material.
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Fig. 1 Observed (plus marks), calculated (solid line), and difference (bottom) patterns for the Rietveld refinement
from neutron diffraction data of Li;7Mng3C0y2Nig30,. The short vertical lines below the profiles mark the peak
positions of all the possible Bragg reflections.

Table 1 Rietveld refinement results for Li; 7Mng3C0q 2Nig305.

Atom Site g X y z B/A?
Li1 3a 0.8393(7) 0 0 0 1

Li2 3b 0.1992(6) 0 0 0.5 05
Nil 3b 0.3002(1) 0 0 05 0.5
Mnl 3b 0.2996(3) 0 0 0.5 05
Col 3b 0.2007(5) 0 0 05 0.5
01 6¢C 1 0 0 0.24286(2) 0.8
Ni2 3a 0.1607(7) 0 0 0 1

Li3 6¢ 0.022(1) 0 0 0.125 1

a=2.895711(4) A, c = 14.31221(5) A, Rwp = 5.18%, R, = 3.95%, R, = 2.16%, $% =5.731, Rg= 7.15%, R = 2.17%






