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Abstract : The one of the cathode material, Li(NipsC0p>Mng3)O,, was synthesized by the pre-
cursor, NigsCogoMng3(OH),, from the co-precipitation method and the morphologies of the pri-
mary particle of precursors were flake and needle-shape by controlling the precipitation
parameters. Identical powder properties, such as particle size, tap density, chemical composition,
were obtained by same process of lithiation and heat-treatment. The relation between electro-
chemical performances of Li(NigsCoy,Mny3)O, and the primary particle morphology of precursors
was analyzed by SEM, XRD and EELS. In the Li(NiysCop2Mngy3)O, cathode from the needle-
shape precursor, the primary particle size was smaller than that from flake-shape precursor and
high Li concentration at grain edge comparing grain center. The cycle and rate performances of
the cathode from needle-shape precursor shows superior to those from flake-shape precursor,
which might be attributed to low charge-transfer resistance by impedance measurement.
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Fig.1. Schematic diagrams of CSTR (Continuous Stirring
Tank Reactor).
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Fig. 2. SEM image of Ni0.5C00.2Mn0.3(OH)2 precursors
(a) Flake-type and (b)Needle-type.
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Fig. 3. X-ray diffraction patterns of NijsCoy,Mn,3(OH),
precursors (a) Flake-type and (b) Needle-type.
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Fig. 4. SEM image of Li(NipsC0y:Mn(3)0, from
precursors of (a)2~3 um sized primary particle of flake-
type and (b) 0.5~1um sized of primary particle of needle-
type sample.

ICPAZZ B Ho|F4: ko] 7te] ol glont
AAFor I=FPA Ni:CoMne EH|7} 52308
A= ASS & & Atk 1AYAR] =27 Aol
2121% JEH N Bl UERd 23F dAES] dE B
X 72 Qow AxH dw BRI} SARH
LY T Al D%, AFdze] dgS = fdxe
Aol fAe go R AlEAS & F AUk
3} Table. 22] XRD lattice parameterS &3 273
AEAAAEE A%/ tigk Z2=H1003)/1(104) wkel
Needle®’d ATAE AMESH 74971 1472 FlakeF%
AFA L] AR AES] 132 HU} Zo}, #7)318k EA
= 2 Aoz o dEAch? WA, 10003)1(104) 74
SHI7} s AR Aol Wolx| A, Nio] LR &
o]7}= cation mixing do] A7)= 5 A71skE 4
M= ETgt Aoz dEfx Ark? Fig 591 XRDY

M= F AR BF 29d pxel SATERE TR
3= 71%0] EI‘:” (006)7+ (012)¢] Peak 2 (108)z

(110)21X% peak splite] H2AF ), T3, F A|E57F
o] dxglx7l To] Hald A% Peake] 1At 2k
A 4 9Jon, ol¥l A= Peake] A= Y
gt Aoz =i

ST A5 A7AL F wE FHF 2Ale] =
ARl AeolE AHRI] A3 13 YAE vAEH
center®} edge O 2 o], Li B 7} Ho] F49]

oL

Table 1. The Powder properties of Li(NiysCo0.Mn,3)0,
(a) Flake-type (b) Needle-type

Item Unit
sample sample
Ni/
(Ni+Co+Mn) 53.1 49.7
X Co/
Main (Ni+Co+Mn) 19.7 20.2
compon Mr/ mol%
t
ents (Ni+Co+Mn) 27.1 30.2
Li/
(Ni+Co+Mn) 0.99 0.99
ol D50 10.59 10.71
Paticle  ps um 651 6.43
size
D95 18.74 18.71
Density Tap density g/cm3  2.1819 2.1783

Table 2. The XRD Lattice Parameter, of Li(NiysC09>Mn3)O,
Lattice parameter Lattice 1(003)/

a ¢ volume 1(104) 2
@Flake- ) 071 14230 1015 13210 49575
type sample
(b)Needle- ) 071 14238 1016 14779  4.9595
type sample
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Fig. 5. X-ray diffraction patterns of Li(NiysCo0y>Mng3)O,
from precursors of (a) Flake-type and (b) Needle-type.

e

Spectrum Image|

(a) (b)

Fig. 6. TEM images of of Li(NipsC09:Mn3)O;, from
precursors of (a) Flake-type and (b) Needle-type.
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