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Introduction

Owing to it's rigid layered structure, LiCoO, has been
widely used as one of the 4V cahode materials for the
lithium-ion rechargeeble batteries. However, as the
applicaion of lithium-ion batteries gread, higher feaure
became to be demanded for LiCoO,. Espedally, its
thermal stability is of mgjor interest, because safety and
performance under higher temperatures are related to this
fedure. It has been reported that Li;.,NiO, decmpase
through a spinel structure stage [1,2]. With an objedive to
make dea the thermal decomposition process of Lij.
,C00,, we have investigated structural changes and
weight lossduring temperature devation.

Experimental

LiCoO, was synthesized by a solid-state readion. A
mixture of Li,CO3 and Co;0, was heaed at 900°C in air
and charaderized by XRD. To analyze the delithiated
state, 60% of the lithium was extraded eledrochemicdly
from LiCoO, by charging in a min-type cdl with Li-
metal anode axd IM LiPFs-EC/DMC eledrolyte. The
weight loss during temperature devation was measured
by Thermal Gravimetric Analysis(TGA), and the phases
formed by thermal decomposition were identified by High
Temperature XRD.

Results and Discussion

The results of TGA measurements of Lig,Co0, is
shown in Fig.l. Large weight loss caused by
decomposition and oxygen release was observed at above
250°C. XRD patterns of Liy4Co0, as afunction of heating
temperature is siown in Fig.2. Layered rocksalt structure
transformed to cubic spinel structure & above 200°C. This
transformation resulted from migration of some Co into
Li layer in order to compensate for Li vacancy generated
by charging. Slight (220) pe& was observed in the XRD
pattern between 200°C and 300C, which indicates that
Co prefers 16dand 16 sitesto 8a site of spinel phasein
that temperature. The excess oxygen thus caused was
relessed and weight deaeased. At higher temperatures
above 300°C, Co gradually moved to the 8a ste in
addition to the 16d and 16c sites, which corresponds to
growth of (220 or (224) peaks. It suggests the formation
of Cos0,-like spinel phase @ the products of thermal
demmposition.  More  detals  concerning  the
decompasition processand the dfed of substitution of Co
with other cations will be presented.
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Fig.1 TG profile of Lig4C00,
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Fig.2 High-Temp. XRD patterns of Liy4Co0,
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