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Abstract —Zn and Al added LiNijsCo, 50, cathode materials were synthesized to improve electrochemical properties
and thermal stability using a solid-state route. Crystal structure, particle size and surface shape of the synthesized cathode
materials was measured using XRD (X-ray diffraction) and SEM (scanning electron microscopy). CV (cyclic voltammetry), first
charge-discharge profiles, rate capability, and cycle life were measured using battery cycler (Maccor, series 4000).
Strong binding energy of Al-O bond enhanced structure stability of cathode material. Electrochemical properties were
improved by preventing cation mixing between Li+ and Ni**. Large ion radius of Zn" increased lattice parameter of NC
cathode material, which meant unit-cell volume was expanded. NCZA25 showed 80% of capacity retention at 0.5 C-rate
during 100 cycles, which was 12% higher than that of NC cathode. The discharge capacity of NCZA25 showed 104
mAh/g at 5 C-rate. NCZA25 achieved 36 mAh/g more capacity than that of NC cathod. NCZA25 cathode material
showed excellent rate capability and cycling performance.
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Table 1. Chemical composition of all samples by the analysis of ICP
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Li Ni Co Zn Al
NC 1.0683 0.8042 0.1553 - -
NCZ25 0.9551 0.8988 0.1554 0.0188 -
NCZ50 0.9705 0.8466 0.1500 0.0500 -
NCZ100 1.1034 0.8251 0.1425 0.1004 -
NCZA25 1.0104 0.8725 0.1580 0.0213 0.0168
NCZA50 1.2050 0.8179 0.1454 0.0534 0.0282
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Fig. 1. TGA-DTA curves of (a) NCZ25 and (b) NCZA25.
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Fig. 2. XRD patterns of all samples.
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Table 2. Lattice parameters of all samples

Intensity ratio

a(A) o(A) c/a (003)/(104)
NC 2.8729 14.187 4.9382 1.224
NCZ25 2.8725 14.184 4.9379 1.352
NCZ50 2.8742 14.188 4.9363 1.434
NCZ100 2.8739 14.191 4.9379 1.286
NCZA25 2.8721 14.195 4.9424 1.431
NCZAS0 2.8703 14.196 4.9458 1.385

Fig. 3. SEM images of (a) NC, (b) NCZ25, (c) NCZ50, (d) NCZ100, (¢) NCZA2S5, and (f) NCZAS0.
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Fig. 4. EDS analysis of (a) NC, (b) NCZ25, and (c) NCZA2S.
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Fig. 5. Electrical conductivity of NC, NCZ25, NCZ50, NCZ100, NCZA25,
and NCZA50 cathode materials.
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Fig. 6. Cyclic voltammograms of NC, NCZ25, and NCZA2S5 cath-
ode materials.
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Fig. 7. First charge-discharge curves of NC, NCZ25, NCZAZ2S5, and
NCZAS50 cathode materials at 0.1 C-rate.
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