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Study on the Li-deintercalation Reaction of Li3-xCoxN as Anode for

Lithium Rechargeable Batteries

Tae Young Kim and Tak Kang

School of Materials Science & Engneering, Seoul National Univercity.

Li;— ,Co,N was synthesized by heating a mixture of Li;N and Co powder in N,
atmosphere. The crystal structure of Li;_ Co,N was hexagonal symmetry in the
range of 0<x<0.6. Li; Cop (N had the high specific capacity of about 400mAh/
g between the 0.0V and 1.2V at the current density of 1 mA/cm? Lithium ions
intercalated into Li vacancies formed during heat treatment, could be
deintercalated reversibly. The voltage profile for the first cycle of Li
deintercalation reaction remainded constant after relatively rapid increase up to
1.0V. During the initial deintercalation at 1.0V, the peak intensity of XRD pat-
tern decreased gradually and the Li;_ ,Co,N powder became amorphous finally.
The extraction of lithium ions in Li(1) sites especially, may cause the change of

crystal structure.
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Fig. 1. Crystal structure of LijN.
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Fig. 2. XRD patterns of Li;_,Co,N having various
Co composition. a) x=0(Li;N as received), b} x=
0.2, ¢) x=0.325, d) x=0.4, e) x=0.6.
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Fig. 3. The discharge and charge curves of Li/
Li;_Co,N for various compositions.
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Fig. 4. EVS differential capacity of Li/Li, (Co, ,N.
a) cycling between 0.4V and 0.8V, b) cycling be-
tween 0.0V and 0.8V, c¢) cycling between 0.0V and
1.2V after one cycle at constant current (5004A).
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Fig. 5. XRD patterns of Li;_,CoN. a) after 2

cycle of EVS between 0.0V and 0.8V, b) dis-

charged to 0.0V at 1mA/cm,, c¢) charged to 1.3V
at TmA/cm,, d) potentiostaticaily charged at 1.0V
vs Lit /Li until the current decreased under 30 zA.
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Fig. 8. The discharge and charge curves of Li/
Li;.,Co,N with charging condition. a) charging in
233mAh/g, b} charging in 400mAh/g, ¢) charging
to 1.5V.
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