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(Me = Ni, Co, and Mn) by Particle Morphology Control
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Abstract

Synthesis conditions of LizMnOs-LiMeOz (Me = Ni, Co, and Mn) type positive active materials are investigated for
improvement of volumetric discharge capacity and high rate discharge property. Spheroidizing of secondary parti-
cle by pH control in the reactor at synthesis of the metal hydroxide precursors is necessary for increase of TAP den-
sity of the materials. Diffusion resistance of Li* ion in the material particle is decreased by miniaturization of prima-
ry particle which is achieved by optimization of NHs concentration at synthesis of the precursors. As the result,

both volumetric discharge capacity and high rate discharge property are improved by these morphology controls.
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Fig. 1 SEM images of (a) Nii3Co13Mn13(OH)2 and (b) Nio30Co0.1sMnass(OH)2. pH value of the solution in the reactor

is 11.0.
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Fig. 2 Particle size distribution of Nio30Coo.1sMno.ss
(OH)2 with various pH value of the solution in the
reactor.
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Fig. 3 Volumetric capacity of Lii09Nio27C00.14Mnos00>

synthesized from hydroxide precursors with various
pH value of the solution in the reactor.
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Fig. 4 Various current discharge plots of Lii.ooNio27
C00.14Mnos002 synthesized from hydroxide precursors
with various pH value of the solution in the reactor.
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Fig. 6 XRD patterns of (a) Nii3Co13sMn13(OH),,
(b) Nio.4sC00.15Mno.40(OH)>, (c) Nio.s0C00.15Mnoas(OH)2,
(d) Nio35C00.15sMnoso(OH)z, () Nio30Coo.1sMnoss(OH)2 and
(f) Nio30Co010Mnoso(OH): in the range of 15-25 (left)
and 35-45 (right) degreein 26.

Fig. 5 SEM images of Nio30C0o15Mnass(OH)2 with various pH value of the solution in the reactor. pH value of the
solution in the reactor are (a) 11.0 and (b) 9.8.
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Fig.9 SEM images of Nio30C0o.1sMnoss(OH).. Concentration of NHs is (a) 0.5 M and (b) 1.25 M. pH value of the solu-
tion in the reactor is 9.8.

(CN—

.J:

Fig. 10 SEM images of Li1.0oNio27C0014Mnos002. Concentration of NHs is (a) 0.5 M and (b) 1.25 M at synthesis of
Ni030C00.15Mno.ss(OH)2.
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Fig. 11 Bode plots of Lii.09Nio27C00.14Mnos0O2 / Li1 .09

Nio.27C00.14Mnos002 symmetric cell. Both electrodes are
adjusted at DOD75%.
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Fig. 12 Volumetric capacity of Li109Nio27C00.14Mnos00>
synthesized from hydroxide precursors with various
pH value of the solution in the reactor and various
concentration of NHs.
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Fig. 13 Various current discharge performances of
Li109Ni027C00.14Mno5002 synthesized from hydroxide
precursors with various pH value of the solution in
the reactor and various concentration of NHs.
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