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Abstract — In this study, the Nij ¢Co,) (sTi, os(OH), precursor was prepared by the concentration gradient co-precipi-
tation method. In order to overcome the structural change due to oxygen desorption in the cathode active material with
high nickel content, the physical and electrochemical analysis of the cathode active material according to the calcination
temperature were investigated. Physical properties of Li; ;sNij oCoy osTig osO, were analyzed by FE-SEM, XRD and TGA.
The electrochemical performance of the coin cell using a cathode active material and LiPF(EC:EMC=1:2 vol%) electrolyte
was evaluated by the initial charge/discharge efficiency, cycle retention, and rate capabilities. As a result, the initial
capacity and initial efficiency of cathode materials were excellent with 244.5~247.9 mAh/g and 84.2~85.8% at the cal-
cination temperature range of 750~760 °C. Also, the capacity retention exhibited high stability of 97.8~99.1% after 50cycles.
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Fig. 1. Block diagram of cathode active material synthesis.

Table 1. Design of experimental for cathode material synthesis

Li/metal ratio, M/M  Calcination Temperature, °C  Ti content, mol%

1.05 740 5
1.05 750 5
1.05 760 5
1.05 770 5
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Fig. 2. FE-SEM images of Li, (sNiy¢C0psTig 05O, synthesized at various calcination temperatures; (a) 740 °C, (b) 750 °C, (¢) 760 °C and (d)

770 °C.
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Fig. 3. (a-d) XRD patterns of Li, ¢sNiy¢Co, 5Ty 45O, synthesized at various calcination temperatures; (a) 740 °C, (b) 750 °C, (c) 760 °C and (d)
770 °C.

Table 2. Lattice parameters of Li; (sNig9Co,,sTij 5O, synthesized at various calcination temperatures (740, 750, 760 and 770 °C)
Calcination temperature, °C

ftem Unit 740 750 760 770
a A 2.8763 2.8765 2.8777 2.8767
c A 14.2285 14.2280 14.2275 14.2275
cla - 4.9468 4.9463 4.9438 4.9458
Cell volume A’ 101.94 101.95 102.03 101.96
R-factor - 0.455 0.443 0.424 0.431
(a) 101 -ciamee 740°C (b) w-coames  T740°C
- omoam 750°C 102 o am o am  750°C
760°C

— v T70°C

Intensity, a.u.

36.0 36.2 36.4 36.6 36.8 37.0 37.2 37.4 376 37.8 38.0 38.2 38.4 38.6 38.8

2-Theta, degree

Fig. 4. Partial XRD patterns of Li, (sNi, ¢Co, ¢sTij 45O, synthesized at various calcination temperatures; (a) [101], (b) [006] and [102].
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Table 3. Electrochemical characterization results of Li; (sNij ¢C0y 45Tl 05O, synthesized at various calcination temperatures (740, 750, 760 and 770 °C)

Calcination temperature, °C

740 750 760 770
0.1 C charge mAh/g 242.0 244.5 2479 243.7
Activation 0.1 C discharge mAh/g 200.1 205.8 212.7 221.8
Efficiency % 82.7 84.2 85.8 91.0

0.1 C charge mAh/g 190.5 196.2 201.7 2133
Ist Cycle 0.1 C discharge mAbh/g 191.3 196.5 202.0 2129
Efficiency % 100.4 100.2 100.1 99.8

Table 4. Electrochemical performances of Li; (sNij ¢Co0y, s Tiy (5O, synthesized at various calcination temperatures (740, 750, 760 and 770 °C)

Calcination temperature, °C

740 750 760 770
0.5 C discharge mAbh/g 177.3 182.7 186.6 198.1
1.0 C discharge mAbh/g 171.4 176.5 180.1 191.6
Corate 2.0 C discharge mAbh/g 164.9 169.9 173.2 185.1
4.0 C discharge mAbh/g 157.9 162.7 166.1 178.4
6.0 C discharge mAbh/g 153.4 158.3 159.8 171.4
6.0C/0.1C % 80.2 80.6 79.2 80.5
1% discharge mAbh/g 173.9 177.8 180.1 190.3
Cycle 50" discharge mAbh/g 171.9 176.2 176.2 167.4
Retention % 98.8 99.1 97.8 88.0
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