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Electrochemical Properties and Crystal Structure of
Li1+xMn204(0 <x <0.075) Synthesized at Solid State Method
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Abstract

We have investigated the Lii«xMnzOs system as a cathode material for lithium rechargeable batteries.
To improve the cycle performance of spinel LiMn:Os; as the cathode of 4V class lithium secondary
batteries, spinel phase Lij.xMn204(x=0, 0025, 0.05, 0.075) was prepared at 750°C for 48hr. The
preparation of Lij«xMn204 from Li2COz and MnO; under air is studied. The compounds were synthesized
by using solid-state reaction. Structural refinements were carried out with a Rietveld-refinement
program. Electrochemical properties were examined using the Li/Li;.xMn2O4 cells. The capacity of

Li1.xMnzO; decreases with increases lithium content, while the cycle life improves. The initial discharge
capacity are 118mAh/g and 116mAh/g for LiMn;O4 and LiiosMn2O4, respectively.
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A %+ * 3

7};-: %ﬂ: xo[-41n2( 42| ]
Y 2,-1

A% i oo E ) ]

F A 7

EREY 4 1[1*‘“‘/‘2 1)( ) }‘2
A4

Zz 7t ] 2.-15
zux | 2L v (42 )]
As
Pseu.dO' nG,(A28) + (1-Rn)G(A20)

Voigt

PersonVII Jovrm_ 23m
%‘lﬂ)#_[l*“z V"'_l)(_é.ze_)]
Al 4= alr(m-05)H, H,

Vot | L gl L, p )

A5 npg

ot} ReIAZ+= Rwe(weighted pattern R-factor),
Rp(pattern  R-factor), Relexpected  R-factor),
Ru(bragg R-factor), Re(structure factor R-factor)&
o] glon Untyog FFof i Fite] WA
olFojz A% R #HasA ErH8]
B 2+ 2EYWEHN HAANE Frste AR @GE o
Eb 91 o}

a2y 1€ A94d LiMn0.8 2HTZEE Fd3m9]
F g £3le Aol ceplcubic close
packed)#ld-& o]F 1 Ith Normal 23 deA
Hol2& AL MR} (tetrahedral sites 8a)ol A %3t
3 Abao] o] AR A B (octahedral sites 16d,
32e)ol Ztzt At o] FRE W ZMEE F
FatEA 3494 wdE ¥ 5 UEF 8aWE W
g9 A A2 (octahedral sites) 16cE H T3t

A-MnO. & WHAFY AMAA 8a¥jXlo = Fol
o] AgHEAN AWAR 2ud FzE HIA o
W g HAE HAFsE MUl e AE AAE
e 1 28 Mn” (d=tue')2 849l =t 3
zte] Jahn-Teller LA A o] ol UHE AL
S YAl AW o 2 Jahn- Teller distortion

A7 AA Y B G R E=EA Vol. 14, No. 5, May 2001.

E: 4 2. EYMEYN] FAE Hrse AE,
Table 2. Indices for evaluating the results of
Rietveld analysis.

R <= L
H
R-weighte 2w, (yi-filx))?]
d Rowr = 2wy
Z tyi=fi(x)|
R-pattern | Rp = —‘—zy—
¥ |Ik(0)‘1k(C)|
R—Bragg RB = ; Ik(O)
R-structur % |1 -1 (1"
. Re = % 17
3
R-expected - _N_IJ_'_E'“_NQ_]
R‘ [ ZWx y".a2
Goodness Z'w,» [(yi-fi012 17
of 5= [ N-P ]

a8 1. 299 LiMnOssl 33 72,
Fig. 1. Crystal structure of spinel LiMnzOs.
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Table 3. Refinement of R factor.

Space group : Famm, No. 227, a, : 8230 A
Atom Site x=y=z g B(A)
Li(1) 8a 0 1.106 2.348
Li(2) 16d 0.625 214 x 10% 10
Mn 16d 0.625 0.9976 0.9976
(o] 32e 0.976 1.323 1.323
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