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Abstract : Using Na,CO; and MeSO, (Me =Ni, Co and Mn) as starting materials, the pre-
cursor of [NipCop,Mny,]CO; has been synthesized by carbonate co-precipitation. The precur-
sor was mixed with Li,COs, and calcined at 750, 850, and 950°C in air. Effect of calcinations
temperature on characteristics of Li[NipC0o2Mny,]O, cathode materials was investigated. The
structure and characteristics of Li[NigsC0p,Mng,]O, were determined by X-ray diffraction
(XRD), Scanning electron microscopy (SEM) and electrochemical measurements. The X-ray
diffraction (XRD) results show that the intensity ratio of I(3)1I(104) increased and the R-factor
ratio decreased with the increase of calcinations temperature. And Scanning electron microscopy
(SEM) result show that the primary particle size increased. Especially, the Li[NipsC092Mng,]0,
calcined at 950°C for 24 H shows excellent electrochemical performances with reversible spe-
cific capacity of 165.3 mAhg™' [cut-off voltage 2.5~4.3 V, 0.1 C(17 mAhg )] and good capacity
retention of 95.4% after 50" charge/discharge cycles[cut-off voltage 2.5~4.3 V, 1 C(170 mAhg™)].
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Fig. 1. Optical microscope images of [NiycC0y,Mn,,]CO;
depending on precipitation time: (a)4 h, (b)8 h, (c)12 h,
(d)16 h, (€)20 h, ()24 h.

X 10,000

Fig. 2. SEM images of (a)[Niy¢Coy,Mn(,]CO; precursor
and Li[Nig¢Coy,Mn,]O; calcined at (b) 750°C, (c) 850°C,
(d) 950°C.
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Fig. 3. XRD patterns of Li[NiysCo0y>Mn(,]O, prepared
with various calcinations temperatures: (a) 750°C, (b)
850°C, (c¢)950°C.

Table 1. Lattice parameters of Li[NijCoy,Mng,]O; elec- trode materials

Lattice parameter

Composition 2 ) A Cellvolume (A) (003)/(104) R-factor
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Fig. 4. Initial charge-discharge curves of calcined at

7500C, 850°C and 950°C Li[Nio_GCO()_zMnovz]Oz cathodes
With 0.1 C current at the range of 2.5~4.3 V.

Table 2. Initial charge-discharge efficiency of Li[Nig¢
Coy;Mn,;]O; cathodes

Initial charge Initial discharge  Efficiency
750°C 176.0 134.8 76.6%
850°C 186.8 162.7 87.1%
950°C 188.4 165.3 87.7%
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Fig. 5. Cycling performance Li[NijsCo,,Mn,]O, cathodes
with 1 C[170 mAhg "] current at the range of 2.5~4.3 V.
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Table 3. Cycling performance efficiency of Li|Nij¢Co,
Mn,,] O, cathodes

It 50™ Efficiency
750°C 116.8 83.8 71.7%
850°C 146.1 134.4 92.0%
950°C 155.9 148.8 95.4%
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Fig. 6. Rate capability curves of Li[NijsCoy,Mn,]O,
cathodes in the voltage range of 2.5~4.3 V at 0.1 C, 0.2 C,
05C,1C,2C,5C,0.1C rate.
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Table 4. Rate capability efficiency of Li[Niy¢Coy,Mn,,]O,
cathodes.

0.1C 02C 05C 1IC 2C 5 0.1C
750°C 100 928 834 74 612 304 892
850°C 100 962 89 815 723 574 972
950°C 100 96.6 934 89.1 831 754 979
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