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Introduction AEEERIARER
The layered LiMnOs-LiMO, (M = transition metal) | T
materials are one of the promising positive eletgro
materials of lithium secondary battery because hefirt 0 2 d/A 3
large capacity when operated above 4.6 V [1]. Eisfig,
it has been reported that Li[MgNig 17ig2C0y 040> Fig.1 SR XRD and ND Rietveld analysis resultstfar
displayed a initial discharge capacity of c.a. B88h/g in Li/ Li 1 5,gMng sNig 14C0y 0O cell.
the voltage range of 2.5 to 4.8 V and maintained a
reversible capacity of c.a. 250 mAh/g after 50 egd2]. 3507
Detailed information on the crystal and electronic Ii
structures above 4.6 V is very important to improke 300
calendar life and thermal stability of these puwsiti D o504
electrode materials. Several papers have repoftted t %:
mechanism why these materials show large reversible 200+
capacity, but the initial charge and discharge @sees }
were still ambiguous. Then, we started the ingesiton S 15071
on the structural change with Li de-intercalatioonf &
Li[Mn g seNig.1io C0y07]O, and reported the possibility © 100t
of removing oxygen from the lattice during' tharge :
process using synchrotron radiation technique. éi@w 507 —@- : Charge
. —@— : Discharge
the structural change with cycles has not becoear glet.
Thus, the structural changes of; bNig 17/C0p1MnNg 540, (O | | | | | |
with cycles were studied in this paper. 2 4 6 8 10 12 14
Cycle
Experimental Fig.2 Capacity dependence of cycles of the
De-lithiated samples of LoyMng ssNi.16C0p.040; Li/ Li 1 20MNg seNi.16C 00,040 Cell.
were electrochemically prepared using coin-typelscel
with Li/IM LiPFg in EC:DMC(1:2)/samples. Crystal and Li,CO, layer [
electronic structures were investigated by syncbrot LiCOOR /) S
XRD (BL19B2 at SPring-8), XAFS (BL7C at PF, BL4B
at UVSOR, and BL27SU at SPring-8), ND (BL20 at J- f
PARC), 'Li MAS NMR, and XPS measurements. The JL
crystal structure and bondlength were determinedgus — !
the analysis programs RIETAN-FP [4], Z-Rietvelddan f !
REX2000. ) .

Results and Discussion

Figure 1 displays the SR XRD and ND patterns for
the pristine material. Structural analysis usihg space
group R-3m demonstrated that the lattice parameters of
Li 1 »gMng sNip 16C0 o0, Werea = 2.853 Ac = 14.236 A
and that the chemical composition could be exptesse '
[Li 0.0dNig.01] 3a[MNg s6li 0.21Ni 9. 15C 0 0 36O2- 545 540 535 530 525 520

Figure 2 displays the cycle performance of the Binding Energy(eV)
Li/Li 1 5gMINg 5eNip 16C0p0d0, cell.  This cell showed the . . .

i i Fig.3 XPS spectra fdti; 50,MnNg s5Nig.16C0p 0dO2

good reversible capacity of c.a. 230 mAh/g aftecydes. before and after cycles. yEach Tcand 10 means

Figure 3 shows the XPS spectra for i " : .
MnoseNig:Caro0, before and after cycles. These the T charge and discharge test, respectively.

spectra indicated that JGO; or LICOOR on the surface
of Li; ,gVing seNig 16C0p 00, increased in charge process
and decreased in discharge process.

Detailed bulk and surface changes with cycles will
be discussed.
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