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Abstract : Using a precursor of LiNigsC02Mng,0; as a starting material, a surface-modified cath-
ode material was obtained by coating with KCI, where the added KCI reduces residual Li com-
pounds such as Li;CO; and LiOH, on the surface. The resulting electrochemical properties were
investigated. The amounts of Li,CO; and LiOH decreased from 8,464 ppm to 1,639 ppm and
from 8,088 ppm to 6,287 ppm, respectively, with 1 wt% KCI added LiNijCog2Mng,0, that had
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been calcined at 800°C. X-ray diffraction results revealed that 1 wt% of KCIl added
LiNig6C02Mng >0, did not affect the parent structure but enhanced the development of hexagonal
crystallites. Additionally, the charge transfer resistance (R.,) decreased dramatically from 225 Q to
99 Q) and the discharge capacity increased to 182.73 mAh/g. Using atomic force microscopy, we
observed that the surface area decreased by half because of the exothermic heat released by the
Li residues. The reduced surface area protects the cathode material from reacting with the elec-
trolyte and hinders the development of a solid electrolyte interphase (SEI) film on the surface of
the oxide particles. Finally, we found that the introduction of KCI into LiNijCoq,Mng,0; is a very
effective method of enhancing the electrochemical properties of this active material by reducing the
residual Li. To the best of our knowledge, this report is the first to demonstrate this phenomenon.
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Table 1. Titration results of residual lithium for bare and 1 wt% KCI coated LiNij¢C0y,Mng,0,

Bare LiNi0_5C00.3Ml’10.302 1 wt% KCI coated LiNioﬁCOo_zMHo_zOz
LiOH(ppm) 8,088 6,287
Li,CO;3(ppm) 8,464 1,639

Table 2. Lattice parameters for bare and 1 wt% KCI coated LiNiy¢Co,,Mng,0,

a c V? (003)/(004) R-factor
Bare 2.8638 14.1718 100.659 1.8276 0.4187
KCI 1 wt% 2.8611 14.7672 100.4331 1.7633 0.3865
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Fig. 1. XRD patterns of the bare and 1 wt% KCI coated
LiNio_ﬁCOo_zMﬂo_zOz.
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Fig. 2. SEM images of the bare and 1 wt% KCI coated Fig. 3. AFM images of the bare and 1 wt% KCI coated
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Fig. 4. (a) Initial charge & discharge curves and (b) cycle performance of bare and 1wt% KCI coated
LiNig¢C0y2Mn(,0; electrodes at a current density of 17 mA/g in a voltage range from 3.0 to 4.3 V.
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