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Table 1 Cell parameters of LMO and LLMO samples

Sample Lattice Lattice FWHM  I(311)/

P constant/A  volume/A’ (400) peak  1(400)
LMO 82559 562.72 031 1.22
LLMO 82396 559.40 0.27 1.17
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Fig. 2 SEM images of LMO(a) and LLMO(b)
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Fig. 3 Adsorption/desorption curves of samples LMO(a) and LLMO(b), respectively (Inset figure is corresponding BJH
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Fig. 5 XPS of LLMO sample: (a) Full XPS spectrum;
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Fig. 6 Rate performance of LMO and LLMO samples(a)
and initial charge-discharge curves of LMO and LLMO at
1C(b)
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Fig. 8 CV curves of LMO and LLMO samples before
cycle(a) and after 2000 cycles at 5C(b)
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Fig. 9 Nyquist plots of LMO(a) and LLMO(b) samples
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Table 2 Fitting parameters of electrochemical impedance

obtained by fitting equivalent circuit diagram

Sample Cycle R/ R/ o/
P number Q Q  (Qems™
Before 2529 1.36 217.0
LMO
2000 cycles  200.6  3.46 404.3
Before 169.6  2.54 162.2
LLMO

2000 cycles 1412 1.94 279.8
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Fig. 10 XRD patterns of LMO(a) and LLMO(b) samples
after 2000 cycles at 5C
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Table 3 Ratio of diffraction peak intensity of crystal plane

before and after cycles

Sample R(111) R(11) R(400)
LMO 0.31 0.40 0.35
LLMO 0.39 0.94 1.40
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Fig. 11 SEM images of LMO(a) and LLMO(b) after 2000 cycles at 5C

(@) Mn3* content: 36.81%
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Synthesis and electrochemical performance of
LiLag¢;Mn; 4304 cathode material for lithium ion battery

LI Yan"? TAO Yang"? BAI Hong-li"*, BAI Wei"?, XIANG Ming-wu"?, GUO Jun-ming" >

(1. National and Local Joint Engineering Research Center for Green Preparation Technology of Biobased Materials,
Yunnan Minzu University, Kunming 650500, China;
2. Key Laboratory of Green-chemistry Materials in University of Yunnan Province,

Yunnan Minzu University, Kunming 650500, China)

Abstract: LiLagp,Mn; 30,4 cathode material with a single crystal polyhedral morphology was prepared via a liquid
flameless combustion method. The structure and morphology of the material were analyzed by X-ray diffraction
(XRD), field emission scanning electron microscope (FESEM) and transmission electron microscope (TEM). The
electrochemical performance was characterized by galvanostatic charge-discharge test, cyclic voltammetry (CV)
and electrochemical impedance spectroscopy (EIS). The results show that the Lilayg,Mn; 930, do not change the
spinel structure of LiMn,Q,, it delivers the initial discharge capacity of 112.7 and 94.5 mA-h/g with high capacity
retention rate of 61.42% and 81.45% than that of the 53.69% and 56.9% in LiMn,0O,after 500 cycles at 1C and 5C
under 25 °C, respectively. Especially, at a high current rate of 10C, the initial specific discharge capacity of
LiLag 0,Mn; 9304 is 73.5 mA-h/g, however, the LiMn,0, is only 44.7 mA-h/g. Passing 500 cycles, the capacity
retention rate of LiLaj¢,Mn,; 93O, still mantian 81.09%. The CV and EIS test results also show that the La-doped
material has good cycle reversibility and a larger lithium ion diffusion coefficient (1.04X 10™'® cm?/s). In addition,
the crystal structure and particle morphology of the LiLay,Mn; 030, are basically unchanged after 2000 cycles,
indicating the appropriate La doping can stabilize the crystal structure and effectively inhibit Jahn-Teller effect.
Therefore, the cycle performance of the material is improved.

Key words: spinel LiMn,04; La-doping; truncated octahedron; lithium-ion battery; cathode materials
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