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Influence of Al Doping Content on the Structure and
Electrochemical Behaviour of LiNij3.Mn,3C0,1:A1,0;
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(School of Physics and Opo-Electronics of Techology, Fujian Normal University, Fuzhou 350007, China)

Abstract: Layered materials of LiNij3;_Mng3;C005AL0, (x=0.00, 0.01, 0.02, 0.04) with a-NaFeO, structure
were synthesized by a fast wet-chemical process with citric acid as the chelating agent. The crystal structure and
electrochemical properties were systematically investigated by X-ray diffraction (XRD), charge-discharge test, cyclic
voltammetry (CV) and AC impedance. Structure analysis shows that all the resulted LiNijs;_Mng3Co003:A10,
materials possess a well-layered hexagonal structure and the cation-mixing of Li layer in materials degrades with
increasing Al content. The analysis from electrochemical tests suggests that the electrochemical performance is
improved by Al substitution in LiNiy3Mng3C00330,. LiNigsMng33Co033Aly00, shows higher initial discharge capacity
and more structure-stable than other samples. AC impedance reveals that the enhancement of electrochemical
performance is attributed to the decrease of the charge transfer resistance during high-voltage cycling because of Al

substitution.
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Table 1 Lattice parameters and the values of Zy;/1,,for LiNijs;_Mny:;C0,3,A1L0, (x=0.00, 0.01, 0.02, 0.04)

Samples ¢/ nm a/ nm cla Tos/ Lios
LiNig3Mng3C0030, 14.221 3 2.860 8 4971 1 1.45
LiNigp»Mng3C0033A160/0, 142459 2.860 3 4.980 6 1.57
LiNig3Mng3C0033A100,0, 14.223 0 2.8558 4.980 4 1.64
LiNigxMng3C0033A10:0, 14.276 5 2.856 0 4.998 8 1.71
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Table 2 Values of potential different of CV peaks for samples which correspond to the Ni**/Ni*

Sample (LiNip3-Mng5Cop5ALO,) x=0.00 x=0.01 x=0.02 x=0.04
1" cycle 0.54 V 021V 025V 029 vV
2" cycle 0.67 V 0.15V 0.13V 0.14 vV
3" cycle 0.65V 0.14 vV 0.13V 0.13V
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