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Introduction

Lithium nickelate and lithium cobaltate ladks the
thermal stability espedally when charged. Several re-
seachers worked on enhancing thermal stabili ty by the
additi on of substitutional dopants for nickel (cobalt) or
lithium. Nevertheless espedally for lithium nickelate, the
thermal stability was not improved grealy. Most of the
previous works were based upon using nickel source
which valenceof 2. Pradicdly the stoichiometric lithium
nickelate was impasshble to synthesize due to the eae of
changing valenceof nickel. To produce nea stoichiomet-
ric lithium nickelate, sustaining nickel valenceto 3isim-
portant.

Results and discussion

In thisworks, applying nickel source of 3 valen-
cies, nea stoichiometric lithium nickelate was manufac-
tured. Nickel sourceof 3 valencies wasinduced from the
oxidation of nickel hydroxide via2 ways. Theoneis us-
ing oxidizer such as ©dium persulfate and the other is
firing at oxygen environment. In case of firing, slight
over-firing results to NiO not B-NiOOH. (Fig. 1)

From the preaursor of 3 valencies, nea
stoichiometric lithium nickelate was synthesized using ion
exchange method. lon exchange was performed via
hydrothermal way and co-precipitation. Hydrothermally
treaed and co-predpitated powders were further cacined
without oxygen flowing, even though the hydrothermally
treaed povder showed the aystallinity. After the cdcina-
tion, the powder was fully crystalli zed and showed no
diff erence between soli d-state readed powvders with oxy-
gen flowing. (Fig. 2)

Prepared powder was pure lithium nickelate, and
to test thermal stability above ambient temperature, elec-
trochemicdly de-lithiated. For Lig,NiO,, hexagonal struc-
ture (R3m) was sustained over 200°C, and after further
firing at 25C°C, the structure was converted to spinel
structure (Fd3m). Even more firing over 300°C, then the
transformation to rock salt structure (Fm3m), whichis
eledrochemically non-adive, was occurred. From this
point of view, using the preaursor of 3 valencies, the
highly de-lithiated lithium nickelate was gabili zed above
ambient temperature. To enhancethermal stabili ty further,
the aldition of cobalt, magnesium, and gallium will be
reviewed.
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Fig. 1. XRD patterns of preaursor powders.

Calcined at 700°C
without O, flowing

A

Solid-state reacted at
750°C with O, flowing

e

As prepared

L . I . I . I . I . I . |
10 20 30 40 50 60 70

W

L (003)

aa

R

L

Fig. 2. XRD patterns of cdcined, solid-state readed, and
as prepared powders.



