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As a cathode active material for lithium
ion battery, LiCoO2 with a layer struc-
ture is the most widely used. Due to
high cost and high toxicity of the Co,
however, nickelate-based materials have
drawn much attention. From such back-
ground, we have studied Lix(Ni,M)O2
(M=Mn,Co); especially LixMn0.5Ni0.5O2
and LixNi0.8Co0.2O2, which have lower
Co content. As a result, we found that their
cathode performance depended on the syn-
thetic process. However, less information
on their crystal structures make the syn-
thetic process effects ambiguous at this mo-
ment.

In this work, we investigated crys-
tal structures of LixMn0.5Ni0.5O2 and
LixNi0.8Co0.2O2 prepared by two differ-
ent methods. We investigated the crystal
structures by Rietveld analysis using neu-
tron diffraction and nuclear densities by
MEM. Based on the results, we discussed
relationship between thermodynamic sta-
bility, crystal structure and cathode perfor-
mance, and then tried to reveal how the
synthetic process affected them.

LixMn0.5Ni0.5O2 and LixNi0.8Co0.2O2
were prepared by two methods; that is,
conventional solid-state method and solu-
tion method using citric acid as an ad-
ditive. Their cathode performances were
studied by CV and charge-discharge cycle
tests. In order to clarify crystal structure at
the charged state, chemical delithiation us-
ing 0.5N-(NH4)2S2O8 was also performed.
Thermodynamic stabilities of the samples
were evaluated from their heats of disso-
lution which were measured by a twin-
type multi-calorimeter. The crystal struc-

tures were determined by neutron diffrac-
tion using HERMES[1] of IMR at JRR-3M
in JAERI. The data was refined using the
Rietan-FP[2]. The nuclear densities were
determined with PRIMA program[3].

From XRD patterns, it was found
that main phases of LixMn0.5Ni0.5O2
(x=0.98˜1.08) synthesized in this work had
the α-NaFeO2-type layer structure (S. G.:
R-3m) although Li2MnO3 was slightly ob-
served as a secondary phase depending
on preparation process. Cycle performance
tests revealed that the samples with the
same analytical composition exhibited dif-
ferent cathode performance depending on
synthetic method, that is, the samples syn-
thesized by solid state reaction exhibit
more stable cycle performance than those
prepared by solution method. From for-
mation enthalpies of the samples evalu-
ated by the calorimetry, it could be con-
cluded that higher thermodynamic stabil-
ity induced better cathode performance.

In order to discuss effects of the
synthetic processes on their crystal struc-
ture, the Rietveld analysis using the neu-
tron diffraction was carried out. As a re-
sult, it was found that cation mixing ―
that is, Ni content at Li site and Li con-
tent at Ni site ― was essentially inde-
pendent of the synthetic process. How-
ever, local distortion around the transition
metal site, which was evaluated from the
results of the Rietveld analysis, was larger
in the samples exhibiting worse cycle per-
formance. Such a distortion also became
larger by a chemical delithiation although
the crystal structure kept the layer struc-
ture even after the delithiation. In the case
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of LixNi0.8Co0.2O2[4], similar results to
LixMn0.5Ni0.5O2 were also obtained.
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