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Abstact: LiNi;«Co0, (x=0.0~1.0) powders were synthesized by citrate method, and their crystal structures and
electrochemical performance as the cathode material in Li secondary batteries were analyzed. X-ray diffraction analysis
revealed that all the samples carry a single phase regardless of the Co substitution. The results of Rietveld refinement
suggested that the crystal structure of solid solutions varies according to the Co substitution. When the Co substitution
is low (x=0.3~0.5), the solid solutions carry a cubic-like structure with a relatively small value in the ratio of lattice
parametersc(@). The solid solutions made with a higher Co substitution (x = 0.7), however, exhibit a layered structure
with a higherc/a ratio. This difference was also observed in the electrochemical voltage spectroscopy (EVS) profiles,
whereby the Co component in scarcely substituted materials shows a charging reaction ats 37N}, but in

the heavily substituted ones at 3.92 V.
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Fig. 1. X-ray diffraction (XRD) patterns of LiNi;4C0,0, (x =0.0,

0.3, 0.5, 0.7, and 1.0). Note that all the samples show a single phase

without discernible impurity phases.
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Fig. 2. The result of Rietveld refinement made for LiNjsC0g 05
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Table 1. Crystallographic parameters of LiNiCo.O, (x =0.0~1.0) that were obtained from Rietveld refinement of x-ray diffraction data and
initial discharge capacity in Li/LiNi 1.,Co.O; cells.

Initial discharge

x in LiNi;,C00, a(Ad) c(A) c/aratio Zo? Rup” capacity (mAh g
0.0a 2.876 14.185 4,93 2.099 5.85 148
0.3 2.855 14.136 4.95 2.094 4.34 145
0.5 2.841 14.102 4.96 2.123 4.29 140
0.7 2.828 14.081 4.98 2.103 4.09 135
1.0 2.814 14.048 4.99 2.268 4.42 134

8z value in [Li,Ni;]3[Ni] 3O2]ec was 0.05.

®Ni 3a (0 0 0), Li 3b (0 0 0.5), O (0 Q,Z atomic site in R3m

Ry = [Z00(YobsYea) V[ Z(Y?opd], Where the summations are over all data pointsand ¥, are the observed and calculated count numbers
for a data pointyw = 1/y,psis the corresponding weight.
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Fig. 4. Discharge capacity profiles of LiNixCo,O, composite elec-
trodes. The used electrolyte was 1.0 M LiClQin EC:DEC (1:1
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Fig. 5. Galvanostatic charging voltage profiles of LiNi@ and
LiNi 9sC0050, in the second cycle. The experimental conditions

were the same as for Fig. 4. Note the presence of plateaus in

LiNiO ,, but a monotonous change in LiNigC0p sO5.
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Fig. 6. XRD patterns of LiNipsC0ps0, electrodes taken with a
variation in the depth of charge. Note the negligible change in the
XRD profiles. Si was used as the internal standard.
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