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Abstract — In order to improve the capacity and cycling stability of Ni-rich NCA cathode materials for lithium ion bat-
teries, the boron and cobalt were doped in commercial Li; (,Ni ¢;Coy ogAlj o; O, (NCA) powders. Commercial NCA par-
ticles are mixed composites such as secondary particles of about 5 um and 12 um, and the particle size was decreased by
doping boron and cobalt. The initial discharge capacities of the boron and cobalt doped NCA-B and NCA-Co were found to
be 214 mAh/g and 200 mAh/g, respectively, which are higher values than that of the raw NCA cathode material. In par-
ticular, NCA-Co exhibits the best discharge capacity of 157 mAh/g after 20 cycles, which is probably due to the enhanced
diffusion of lithium ion by crystal growth along with the c-axis direction.
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Fig. 1. XRD patterns of NCA, NCA-B, NCA-Co powders.
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Table 1. Structural and lattice parameters of NCA, NCA-B, NCA-Co powders

Samples a(A) c(d) V(A c/a Loos/L104 o3 digy
NCA 2.8695 14.1980 101.2508 4.9478 1.8515 4.7327 2.0358

NCA-B 2.8718 14.1706 101.2149 4.9344 1.6521 4.7235 2.0355

NCA-Co 2.8700 14.2505 101.6613 4.9653 1.7934 4.7502 2.0385

Fig. 2. Different magnification of FE-SEM images for (a, d) NCA, (b, ¢) NCA-B, (c, f) NCA-Co powders; (a~c) are analyzed at low and (d~f) are

high magnifications.
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Fig. 3. Energy-dispersive X-ray spectroscopy of (a) NCA, (b) NCA-B, (c) NCA-Co powders.
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Fig. 6. Cross-sectional FE-SEM images of (a) fresh NCA, (b) fresh NCA-B (c) fresh NCA-Co, and after 20t cycle discharged (d) NCA, (e)

NCA-B, (f) NCA-Co electrodes.
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Table 2. EIS data of NCA, NCA-B, NCA-Co at fresh and after discharged 10 cycles
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