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LiNi;/3Co1/3Mn;,30, (NCM) with layered rocksalt structure was successfully synthesized
by spray pyrolysis at 500C followed by heat treatment at 800C for 6 hours in air
atmosphere. SEM observation revealed that the synthesized samples consisted of spherical
porous particles with a size of 0.5-3.0pum. The obtained sample were evaluated as a cathode
material of lithium secondary battery. the initial discharge capacity was 163mAh g! and the
discharge capacity after 30 cycles was 153mAh g! at a charge/discharge rate of 0.1C.
Furthermore, the coating of LiNbO3 on the surface of the porous spherical NCM particles
was performed by the sol-gel method using a planetary ball mill. As a result, it was clarified
that the amount of LINbO3; coating affects the discharge capacity and cycle characteristics of
NCM.
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Table.1 Lattice parameters and intensity ratios of the samples synthesized at different spray pyrolysis
temperatures and followed by annealing at 800C for 6h.

SP temp. a(A) c(A) c/a 1o03/1104
400°C 2.862 14.25 4.979 1.33
500°C 2.861 14.25 4.981 1.32
600°C 2.862 14.25 4.979 1.32
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Table.2 Chemical composition of the samples prepared at different spray pyrolysis (SP) temperatures.

Chemical composition

SP temp. Li Ni Co Mn
400°C 1.00 0.34 0.33 0.34
500°C 1.00 0.34 0.33 0.34
600°C 1.00 0.34 0.33 0.34

Without annealing With annealing at 800°C for 6 h
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Fig.3 SEM images of the samples prepared at 400C , 500C , and 600°C , respectively, by spray pyrolysis
without and with annealing at 800C for 6h.
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Fig.6 XRD patterns of NMC sample and
LiNbO3 coated samples with 1 mol%,
2mol%, 4mol% and 6 mol% content.
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