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Abstract The cathode materia, LiNigsMn;s0,, for high voltage applications of Li-ion batteries exhibits impurity
phases due to oxygen deficiency during the high temperature hest trestment. The impurity phase reduces the eec-
trochemical properties of the electrode since the defective spind structure disturbs the lithium ion intercaation and
deintercaation. In this study, Cr-subgtituted LiNigsxMn;sCr,O; (0<x<0.05) powders are synthesized by a sol-ge
method in order to reduce the amount of the impurity phases in the LiNigs,Mn sCriO,. Therma anaysis of the
cathode materia shows that the LiNigsMnysO, without Cr substitution looses 2% of its weight due to oxygen
deficiency but the amount of weight loss is diminished when Cr is substituted. XRD analysis also supports the
reduction of the impurity phases in the cathode after chromium substitution, suggesting that the improvement of the
electrochemical properties such as the capacity retention and electrochemical stability are attributed to the low content
of impurity phases in the Cr-substituted LiNigsyxMn;sCrOy.
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Figure 1. XRD patterns of LiNigpsxMnysCrO, (x=0.00, 0.01, 0.03,
0.05) powder s obtained by a sol-gd method.
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Figure 2. Lattice parameter of LiNigsxMn;sCrO4 powders in a
spinel setting as a function of Cr concentration(x=0.00, 0.01, 0.03,
0.05).
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Figure 3. SEM images of LiNigsxMn1sCr,O, (x=0.00, 0.01, 0.03, 0.05) powders calcined in air at 800°C for 24 h; (a) Cr: 0.00, (b) Cr: 0.01, (c)

Cr: 0.03(d) Cr: 0.05.
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Figure 4. TGA measurement of LiNigsxMnysCrO, (x=0.00, 0.01,
0.03, 0.05), which were calcined at 600°C in air for 12 hours as a
preliminary heat treatment.
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