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Abstract — To improve the electrochemical performances of the cathode materials, boron-doped LiNi(, 9Coy 45Ti( 950,
were synthesized by using concentration gradient precursor. The characteristics of the prepared cathode materials were
analyzed by XRD, SEM, EDS, PSA, ICP-OES and electrical conductivity measurement. The electrochemical performances
were investigated by initial charge/discharge capacity, cycle stability, C-rate, cyclic voltammetry and electrochemical
impedance spectroscopy. The cathode material with 0.5 mol% boron exhibited a capacity of 187 mAh/g (0.5 C) in a
voltage range of 2.7~4.3 V(vs. Li/Li"), and an capacity retention of 94.7% after 50 cycles. In the relatively high voltage
range of 2.7~4.5 V(vs. Li/Li"), it showed a high capacity of 200 mAh/g and capacity retention of 80.5% after 50 cycles.
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Fig. 1. XRD patterns of cathode materials.
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Fig. 3. Particle size distribution of precursor and cathode materials.
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Fig. 2. Scanning electron micrographs of samples: (a) precursor (Nij9,Co, sTij ¢s(OH),), (b) NCT90, (¢) BOSNCT90 and (d) BIONCT90.
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Table 1. Electrochemical performances of cathode materials

. Materials
Item Unit
NCT90 BO5SNCT90 B10ONCT90
Charge capacity (2.7-4.3 V) mAh/g 164 207 205
1% cycle Discharge capacity (2.7-4.3 V) mAh/g 169 206 204
0.10) Charge capacity (2.7-4.5 V) mAh/g 207 221 216
Discharge capacity (2.7-4.5 V) mAh/g 215 218 217
05C mAbh/g 172 200 197
1.0C mAbh/g 158 195 190
C-rate test 20C mAh/g 139 186 182
(2.7-45V) 5.0C mAh/g 119 169 165
10C mAbh/g 71.2 111 90.4
10C/0.5C % 414 55.6 459
Cvcle stabili 1** discharge capacity mAh/g 139 187 183
ycle stability th g .
(0.5C,2.7-43 V) 50 dlschargt.e capacity mAh/g 128 177 164
Retention % 92.1 94.7 89.6
Cvcle stabili 1** discharge capacity mAh/g 172 200 197
ycle stability th g .
(0.5C,2.7-45 V) 50 dlschargt.e capacity mAh/g 137 161 158
Retention % 79.7 80.5 80.2
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Fig. 5. (a) bulk densities and (b) electrical conductivities of cathode materials with increasing pressure.
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Fig. 6. Initial charge-discharge curves of cathode materials in a voltage range of (a) 2.7-4.3 V and (b) 2.7-4.5 V.
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Fig. 7. Cycling performances of cathode materials at different voltage range (a) 2.7-4.3 V and (b) 2.7-4.5 V.
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Table 2. Chemical compositions of Ni, Co, Ti and B for the NCT90,
BOSNCT90 and BIONCT90 cathode measured by ICP-OES

Chemical composition (at.%)

Sample Ni Co Ti B
NCT90 90.0 5.04 496 ;
BOSNCT90 89.9 489 478 0.42
BIONCT90 89.9 470 456 0.84
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Fig. 10. Nyquist plots of cathode materials (a) before cycling and (b)
after cyclic test.
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