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ABSTRACT

LiNiO, was synthesized by the solid-state method aﬂer mixing LiOH-H,0 and Ni(OH), with SPEX mill. The optimum condition
for the synthesis of LiNiO, was the calcination at 750°C for 30'h in O, stream after milling for 1 h. The LiNiO, synthesized under
this condition showed relatively large value of Iog/I;04 and relatively small value of R-factor. When LiNiO, was cycled in 2.7-4.15 V
at 0.1C-rate, the first discharge capacity was not very large (145.8 mAh/g) but it showed good cycling performance. When LiNiO,
was cycled in 2.7~4.2 V at 0.1C-rate, the first discharge capacity was large but it showed poor cycling performance probably because
of the transition of H2 hexagonal structure to H3 hexagonal structure. In addition, when LiNiO, was cycled in 1.0~4.8 V at 1/24C-
rate, the first discharge capacity was very large (257.7 mAh/g) and the discharge capacity increased with the number of cycles.
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Fig. 1. Experimental procedure for LiNiO, electrode prepared
by solid-state reaction method after milling.
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Fig. 2. XRD patterns of LiNiO, calcined at 750°C for 30 h after
milling for various times.

Table 1. Data Calculated from XRD Patterns of LiNiO, Calcined
at 750°C for 30 h after Milling for various Times

Milling
time

a(A) c(A) c/a

1003/1 104 R-factor

30 min 2.876 14.178 4.930 1.210 0.664
lh 2.876 14.209 4.940 1.273 0.482
2h 2.880 14.269 4955 1.085 0.522
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Fig. 4. XRD patterns of LiNiO, calcined at 700, 750, and
800°C for 30 h after milling for | h.
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Fig. 3. SEM photographs of LiNiO, calcined at 750°C for 30 h after milling for various times.

Table 2. Data Calculated from XRD Patterns of LiNiO, Calcined
at various Temperatures for 30 h after Milling for 1 h

Calcining
temperature
700°C 2882 14286 4958  1.143 0512
750°C 2876 14209 4940 1.273 0.482
800°C 2880 14299 4964 1184  0.655

a(A) c(A) c/a

Iooa/lis  R-factor
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(a) 700°C
Fig. 5. SEM photographs of LiNiO, calcined at 700, 750, and 800°C for 30 h after milling for 1 h.
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Fig. 6. XRD patterns of LiNiO, calcined at 750°C for 25, 30,
and 35 h after milling for 1 h.
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Table 3. Data Calculated from XRD Patterns of LiNiO, Calcined
at 750°C for various Times after Milling for 1 h

Calcining a(A)

fime c(A) c/a Toos/Tios  R-factor
25h 2.881 14.2340  4.943 1.157 0.549
30h 2.876 14.209 4.940 1.273 0.482
35h 2.878 14.284 4.963 1.276 0.519
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Fig. 7. SEM photographs of LiNiO; calcined at 750°C for 25, 30, and 35 h after milling for 1 h.
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Fig. 8. —dx/|dV| vs. voltage curves for Ist, 2nd, and 5th cycles
of LiNiO, calcined at 750°C for 30 h after milling for
1 h.
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Fig. 9. Charge-discharge curves for 1st, 2nd, and 5th cycles of
LiNiO, calcined at 750°C for 30 h after milling for 1 h.
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Fig. 10. The 1st charge/discharge curves of LiNiO, calcined at 750°C for 30 h after milling for 1 h.
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Fig. 11. Variations of discharge capacity with number of cycles
for LiNiO, calcined at 750°C for 30h and 35h in
various voltage ranges at various C-rates.
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